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THE INTERNATIONAL INSTITUTE OF AGRICULTURE 


Origin of the Institute and Summary of the International Treat y, 

The International Institute of Agriculture was established tinder the 
International Treaty of 7 June 1905, which was ratified by forty govern¬ 
ments, Twenty-two other governments have since adhered to the Institute. 

It is a Government institution in which each country is represented 
by delegatevS. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, always confining its attention to the international 
aspect of the various questions concerned, shall: 

(а) collect, study and publish as promptly as possible, statistical, 
technical, or economic information concerning farming, vegetable and ani¬ 
mal products, trade in agricultural produce, and the prices prevailing in 
the various markets; 

(б) communicate the above information as soon as possible to those 
interested; 

(c) indicate the wages paid for farm work; 

(d) record new diseases of plants which may appear in any part of 
the world, showing the regions infected, the progress of the diseases, and 
if possible, any effective remedies ; 

(e) study questions concerning agricultural co-operation, insurance 
and credit from every point of view; collect and publish information 
which might prove of value in the various countries for the organization 
of agricultural co-operation, insurance and credit; 

(/) submit for the approval of the various governments, if necessary, 
measures for the protection of the common interests of farmers and for 
the improvement of their condition, utilizing for this purpose all available 
sources of information, such as resolutions passed by international or other 
agricultural congresses and societies, or by scientific and learned bodies, etc. 
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PREFACE 


This Index though arranged alphabetically retains the grouping of 
the subjects used in the International Review . 

Except in the case of the original articles, which are numbered ac¬ 
cording to their pages, the numbers of each subject refer to the paragraphs 
in the Review . 

The Index consists of three parts: one of the original articles, one 
concerned with Agricultural Intelligence and the last with Plant Di¬ 
seases. 

In case of errors in the Review with reference to scientific terms, 
and the names of authors, it should be noted that the correct spelling 
can be relied upon in the Index. 

The Table used for the conversion of the Weights, Measifres and 
Money values of the various countries to the Metric System is included. 

This Index was prepared by redacteurs: Dr. Giulio Provenzal and 
Prof. Giulio Trinchieri, the latter compiled the Index of Plant Diseases. 
The whole was adapted to the English Edition b}~ redactrice Miss M. L.Yco. 



I. - INDEX OF ORIGINAL ARTICLES 


BENlytvOCH Miguel: Motorculture in Spain, page 1220. 

Brunei M. The Agricultural Institute of Algeria, page 659. 

De VuysT Jeanne: A High School of Rural Household Economy in 
Belgium, page 1217. 

Krosby : Organisation of Agricultural Book-Keeping in Norway, page 795. 
PERRIS G.: Description of Valuable Chinese Books presented to the 
Library of the International Institute of Agriculture, page 1067. 


II. - AGRICULTURAL INTELLIGENCE 


A) INDEX OF SUBJECTS. 


Abaca {Musa textile): Its Cultiva¬ 
tion in Philippines, 1108. 

Abies lasiocarpa and A. concolor: 
Effect of Late Spring Frost on its 
Vegetation, 472. 

Abies spp., 472, 498, 733- 

Abratmis brama , 1153. 

A b at i Ion indicum , 392. 

Acaeia: The Digestibility Coefficients 
in Leaves, Twigs and Small Bran¬ 
ches, 520. Acacia spp., 292, 630, 
726, 1122. 

Acanthopanax ncinifolium , 733. 

Acer campestre , 472. . 

Acer m Negundo , 148, 472, 732. 

Acer spp., 361, 526, 733, 884! 

Aceras anthropophora , 1122, 

Acerm a cemua , 1153* 


Achras Sapota, 57, 298, 637. 

Acorns: Industrial Alcoholic Pro¬ 
duction, 764. 

Actaea spp., 67, 367. 

Adathoda uasica, 383. 

Adlay, Coix Lacrima-Jobi, var. ma- 
yuen , 625. 

Acsculus Hippocastanum , 361, 526, 
733, 884, 1100. 

Africa: Nitrogenous Fertiliser In¬ 
dustry, 890. 

Africa French We$t: Goats, 83. Bo¬ 
tanical Exploration, 371. Tse¬ 
tse flies, 360. Goat Cocddiosis, 525. 
Cattle, 741* 

Africa, North: Phosphate of Lime, 
• 19/See Morocco, Algeria, Tunisia, 
Egypt. 
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Africa, South: The Angora Goat, 83. 
Plants as Paper-Making Materials, 
498, Tea Trade in South Africa, 
631. Cotton Growing in Natal, 908. 
Consumption of Sodium Nitrate, 
988. Hop-Growing Experiments in 
South Africa, 1007. Citrus Fruits 
Cultivation in Rhodesia, ion. 

Agave, 389, 1045- 

Agricultural Education: Agricultural 
Instruction in the Former Austro- 
Hungarian Empire during the war, 

5. Domestic Economy and Agri¬ 
cultural Schools for Girls in Italy, 

6. British Empire Forestry Edu¬ 
cation, 166. The Agricultural In¬ 
stitute of Algeria, page 659. A 
High School of Rural Household 
Economy in Belgium, page 1217. 
Scientific and Agricultural In¬ 
struction in Brazil, 1078. 

Agrostemma Gifhago , 67. 

Albizzia Juhbrissm , 732, 

Albumus lucidus, 1153. 

Alcohol: From the Prickly "’Pear 
(Opuntia vulgaris and 0 . amylacea), 
430. Raw Materials for Indus¬ 
trial Alcoholic Production, Sugar 
Beet, Prickly Pear, Molasses, Po¬ 
tatoes, Sweet Potatoes, Maize, 
Acorns, Straw and Sawdust, 764. 
The Industrial Manufacture from 
Carobs, 1044. From the Agave, 
1045. From Potatoes, 1047, Pro¬ 
duction and Exports in Austria 
and in Czecho-Slovakia, 1194. 

Alfalfa, see Lucerne. 

Algeria: The Goats of the Mediter¬ 
ranean Countries, 83. The Agri¬ 
cultural Institute, page 659 Sheep 
Breeding, 541. Aromatic Plants, 
Z122. Trials oi Foreign Cereals, 
1212. • 

Allium Cepa, 262. m 

Almond: Some Nfftritive Proper¬ 
ties of the Almonds * 4. popper 
Content in Sweet and Bitter Al-« 
mends, 475*: Soil Ingredients in 


Fresh Fruits, 598. Use of the 
Ash of the Husks of Almonds, 802. 

Almis gluhnosa ,, 472, 526, 733. 

Aloe dichotoma , 498. 

Aluminium as a Factor in Soil 
Acidity, 366. 

American Aspen, Popukts trcwv - 
hides* 367, 472. 

American Burnet, Sangmsorba ca¬ 
nadensis, 367. 

American Cranberry, Vactinium ma - 
oocarpon , 367. 

Amino-Acids from the Globulin of 
Cocos nucifera , 264. 

Ammonificarion, see Manures, Ni¬ 
trogenous, Soil Microbiology, Soil. 

Amphicarpa monoica , 367. 

Analysis of Agricultural Products: 
Soil Analysis as a Means of Meas¬ 
uring Fertility, 14. Protein in 
Different Oil-Cakes, 70. Composi¬ 
tion of Some Wintering Rations 
for Steers, 8r. Coprah Cake 
Composition, 77 Lupins, Com¬ 
position before and after Sweet¬ 
ening, 119. Cohune Nut. Com¬ 
position, 120. Brazilian Ma- 
nioc, 155. Wheat Composition, 
202. Indication of the Degree of 
Bolting of the Flour by Hydro¬ 
gen Peroxide, 203. Castor-oil Be¬ 
ans Composition, 205. The Moist¬ 
ure Equivalent and the Analysis 
of the Soil, 250. Research on the 
Diffusion of Sulphocyanic Acid in 
Plants, 262. Some Proteins from 
the Georgia Velvet Bean, the 
Mungo Bean, and tlieCoconul, 263, 
264. Analysis of the " Cignarel- 
lone ” Wheat of Molise, Italy, 
283. Compared Composition of 
Sunflower and Maize Silage, 280. 
Centesimal Composition of some 
Cereals, 385. Chemical Compo¬ 
sition of Solarium bullatum * and 
S. gfandiflorum, 386. Analysis of 
the Apricot Kernels, and Characte¬ 
ristics of the Apricot and Almond 
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Fixed Oils. 432. Composition of 
Cantaloup Seed Oil, 433. Analysis 
and Composition of Tomato-Seed 
Oil, and Seed Cake, 434. Estim¬ 
ation of Added Water in Milk 
Analysis, 4 38 Measurement of the 
Fat-Content of Cheese, 439. The 
Presence of Copper in Various 
Plants, 475. Analysis of Saccha- 
umi biflorum , 495. Chemical Com¬ 
position of the Seeds of Prunus 
briganiiaca and tlieir Oil, 499. 
Composition of the Resin, from 
Boswellia seirata , Cercidium spmo- 
sum and Xanthorrhoea spp., 501. 
Analysis of the Cinnamon Bark, 
502 Buchu Resin and Oil Com¬ 
position (Barusmci bctulina ), 503. 
Tomato Composition Changes dur¬ 
ing Ripening, 505. French Fish- 
Meal Composition, 543, 738. “ Pig 
Meal *’ and " Pig Compo ” Compo¬ 
sition, 544. Composition of Ma¬ 
terial produced by Wet and Dry 
Processes of Degenninating Maize, 
555. Soil Ingredients Withdrawn 
by Various Fresh Fruits, 598. 
Distribution of Titanium Dioxide 
in Various Plants and Soils, 590. 
Plant Analysis in Relation to 
Manuring. 603. Analysis of Adlay 
(Coix Lacrvtnci-Jobi var. mavuen) 
for Comparison with Various (»rains 
and Pulses, 025. Analysis of the 
Curua Palm Fruits and Meal, 027. 
Analysis of Prickly Pear Seeds, 
028. Centesimal Composition of 
tl?e Breadfruit (Artocarpin, com¬ 
munis* 3 v.), Banana and Mango 
Fruits, 638. Average Composition 
of “ Lagmi ”, 672. Analysis of 
the A triplex Halim ns Ashes, 705. 
Sweet Maize Composition, 708. 
Chemical Composition of the Sweet 
Potatoes from Different Coimtries, 
719. Analysis of the Pods and 
Seeds of Prosopis Stephan ian a, 720. 
Analysis of the Ashes of the Green 


Husk of Almonds, 802. Analysis 
of the Ashes of Saltbushes, 807. 
Percentage Composition in Digest¬ 
ible Matters of the two Brazil¬ 
ian Forages, Panicum mimtii - 
flormn and Andropogon ruius , 
816. Composition of Rhizomes and 
Fronds of Bracken (Ptens aquihna), 
920. Note on Analysis of Soils, 
983. Comparative Study of the 
Composition of the Sunflower and 
Maize Plants at Different Sta¬ 
ges of Growth, 1003. Percentage 
Composition of Oat, 1099. Hemp 
Stalks, Chemical Composition, 1121. 
Digestive Nutrient Substances in 
Wheat Straws, 1135. Analysis of 
Musts of Sound Grapes and of 
Grapes Infected with Fudemis, 
11 06 Analyses of Ox-foot and 
Sheeps-foot Oils, 1173. Analysis 
of Napier Grass (Pennisetmn pur - 
pitveum) Compared with Green 
Maize Fodder, 1217. Chemical 
Composition and Food Value of 
Manilla coerulea Hay, Experiments 
made in Germany, 147. Studies 
in Milk Analysis, 1278. Determin¬ 
ation of Watering and Skim¬ 
ming on Samples of Altered Milk, 
1283. 

Anar, Punica Gmnatum , 507. 

Anatomy and Physiology of Live 
Stock : Body Temperature of Dry 
Cows, 175. The Retention of Milk, 
312. Experimental Researches on 
Colostrum, 313. New Method of 
Ascertaining Gestation by Galvano- 
mctric Registration of the Heart 
Beats of the Foetus : Experiments 
in Germany, 830. Nutritive Ex¬ 
changes of Anin?als as a Function 
of Body Weight!! 930. Distribution 
of Non-Prapteic Nitrogen in the 
Organism, 1241. Physiology of 
Phosphorus and Calcium Metabo- 

* lisrn of Dairy Cows, 1242. Varia¬ 
tions in the Fecufldity of Poultry 
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based on Anatomical Differences in 
the Ovary; Experiments in the 
United States, 1243. See also Fee¬ 
ding of Live Stock and Breeding. 

Andrarezina, Trema gnsea , 498. 

Andvopogon amiulatus , 507. 

Andropogon purpureo-senceits : Import¬ 
ance in the Improvement of Graz¬ 
ing Areas in the Bombay-Deccan, 
India, 1216. 

Andropogon, spp., 498, 507. 816. 

1078, 1195. 

Anemone patens, 67. 

Anguilla angmtta, 1153. 

Anguillula aceti , 556 

Aninza, Montrichardia arborescens. 
498 . 

Aniseed, Illicium ventni, 919. 

Anisoptera spp., 389. 

Anticlea elegans , 67. 

Antilles Lesser: Consumption of 
Sodium Nitrate, 988. 

Apium graveolens , 468, 475, 633, 

X051. 

Apocynum spp, 67. 

Apples: Apple Orchard Pruning Ex¬ 
periment in Vineland, Canada, 62. 
Decrease in the Apple Yield due 
to unfavourable Climatic Condi¬ 
tions in the V. S. 124. Researches 
upon the “ Flowerless ” Apple-tree, 
134. Grafting in India, 298. Cost 
of Producing Apples in Five Coun¬ 
ties, in Western New York 1910- 
15, 334. Copper Content in Ap¬ 
ples, 475. Cultivation of Crab 
Apple in India, 507. Soil In¬ 
gredients of the Fresh Fruits, 
598. Titanium Dioxide Percent¬ 
age in the Ashes and Plant, 599. 
Apple Stocks for Planting, 034. 

Apricot: Its Resistance to Freez¬ 
ing, 363. Analysis of its Kernels, 
432. SoilIngredientsef FreshFruits, 
598, Evaporation and Dehydra- 
tation of Fruits, $58, 953. ? Cross¬ 
ing Apricot with Plum, 1016. • 

Aqftilegia can&cfensis, 367. 


Arachis hypogaea , see Groundnut, 

Areca oleracea , 646. 

Arecastrum Romanzoffianum aitstrale , 
716. 

Arenga sacchanfera , 672. 

Argentina: Milk Powder, 211. Pro¬ 
duction and Sale of Wool, 2x4, 
Vine-Growing 729 923. Lucer¬ 

ne, 907. Sodium Nitrate Consump¬ 
tion, 988. Live Stock Breeding, 
1031. Phalans bulbosa , in Tucu- 
man, 1215. 

Arhar, Cajanus mdicus , 270. 

Ansaema Dracontium , 67. 

Armemaca bnganfoaca, 499. 

Aromatic Plants: The Cultivation 
and Use of “ Buchu ”, Barosma 
betuhna in South Africa, 303. 
Aromatic and Medicinal Plants 
of the Sardinian Flora, 632. Ani¬ 
seed ( Ilhcntm vent in) Cultivation, 
Distillation, and Production, in 
Tonkin, qiq. Algerian Aromatic 
Plants, 1122. 

Arrowroot: As Catchcrop for Rub¬ 
ber Estates, 392. 

Artemisia spp., 632, 1122. 

Arthrostylidmm spp., 498. 

Artichoke: Cultivation in the Ro¬ 
man Maremma, Italy, 60. Culti¬ 
vation in Italy, 633. 

Artichoke, Jerusalem: Helianthits tu~ 
berosits , In Manufacture of Levulose 
Syrup, 200. Grafts of the Sun¬ 
flower on the Jerusalem Artichoke, 
709, Storing 1051. 

Aiiocarpus commit ms, 938 

Aruvdinana spp, 498, 010 

Asclepias : Asclepias spp, 07, A, 
galioides, 68. 

Ash: Artificial Production of Vi¬ 
gorous Trees, 40. 

Ashes, see Manures, Potassic. 

Asia Minor :*The Goats of the Me¬ 
diterranean Countries, 83. * 

Asparagus: Cultivation in Italy, 633. 

Astrea, Preservation in Frigorific, 159. 

A triplex Halimus, 705. 
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Atnplex spp., 807. 

Attacus ricini, 189 

Attalea Cohunc , 120. 

Attalea spectabih^ bzj. 

Aubergine: Researches upon Grafts 
of Solatium, spp. 142. 

Australia: Climatic Controls on the 
Growing and Production of the 
Chief Agricultural Crops, 8. New 
Varieties of Wheat obtained by 
Hybridisation, 31. Classification and 
Detailed Description of the Austra¬ 
lian Wheats, 42. The Prickly 
Pear, 59. Climatology in Swan- 
land and its Effects in Forestry 
and Agriculture, 121. Agricultural 
Climatology in Tasmania, 122. 
Field Experiments with Wheat in 
Western Australia, 284. Tobacco 
Growing, 297. Wild Cotton in 

' Queensland, 909. Consumption of 
Sodium Nitrate, 988. 

Austria: Agricultural Instruction, 
5. Present Position of Poultry 
Keeping in German Austria, 745. 
The Synthetic Nitrogenous-Fertil¬ 
iser Industry, 890. Consumption 
of Sodium Nitrate, 988. Sugar 
Production in ri>r2-ioi3, 1194. 

Avenine, 831. 

Avevrhoa Bilimbi , 637. 

Axonopns comfiressus, 49. 

Azadirachta Uulica , 208. 

Azaleas: Effect of the Low Tempe¬ 
ratures, 159. 

Azotobacter, 260, 270, 477. 

Babassu, 700. 

Bacillus spp. 8G, 207, 252, 403, 468, 
521, 1079, 

Bacteria, Various, 521, 854, 1136, 

1172. 

Bacteriology, Agricultural, see Mi¬ 
crobiology, Agricultural, and Soil 
Microbiology. * 

Bagana, Acacia arabica, 630. 

Bahia Grass, Paspalum notatum , 

387. 


Balanocarpus cagavensis , 389. 

Balkans: The Goats of the Mediter 
rancan Countries, 83. 

Balsa, Qchvoma, 823. 

Bamboo Grass, 498. 

Bamboo : For Manufacture of Pa¬ 
per Pulp, 498, 948. Notes on the 
Native Bamboos and Varieties in¬ 
troduced into Lower and Middle 
Belgian Congo, 910. 

Bamia, 388, 507. 

Banana: Growing Bananas in the 
Honduras Republic, 299. In India, 
509. In Brazil, 592. Copper 
Content, 475. Soil Ingredients 
in Fresh Fruits, 598. Preservation, 
637, 857. Percentage Composition 
of the Fruits, 638. 

Bararata, 498. 

Barley : Nutritive Value of Barley 
Proteins, 2 Influence of Climatic 
Factors in Australia, 8. Research 
on Development of Barley Ker¬ 
nels, 27. On a Fixed Interme¬ 
diate Form, 33. Damage to Yield 
due to Unfavourable Weather Con¬ 
ditions in the United States, 124. 
Some Superior Varieties of Swed¬ 
ish Barley, 144. Inheritance, in 
Barley, 135. Yield in 1918-19x9 
in Norway, 194. Copper Content 
475. Improvement by Selection 
612. Drought and Growth, 885, 
Inheritance of Length of lutemode 
in the Rachis, 897. Experiments 
in Creasing, 993. Resistance to 
He le rod era schachtii, 994. Prices 
in Belgium, 1163, Production and 
Yield in Czccho-Slovakia, 1194. 
In Algeria, 1212. 

Barraguda, 823. 

Bass 1 a lanuginosa? 909. 

Beans: Phaseofus vulgaris , 262. 

Chloropicnfl ^Treatment against 
Bru$hus obtectus and Calandra 
grallaria, 265. Copper Content 475. 
in Percentage of Titanium Dioxide 
the Ash and in the Plant, ^590. 
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Chemical Composition, 625. Spon¬ 
taneous Fermentation, 706. Bota¬ 
nical Identification of Exotic Spe¬ 
cies of Phaseolus , 805. Genetic 
Analysis of the Descendants of a 
Cross between the Prague Clim- 
bling Kidney Bean and the Dwarf 
Kidney Bean, 812. Storage, 1051. 
Production and Yield in Czecho¬ 
slovakia, 1194. 

Beech: Evergreen Beech (Fagus Cun - 
nvnghami), 122. The Accuracy of 
the Different Cubing Methods, 305. 
Digestibility Coefficients of Nitro¬ 
genous Matters in the leaves, 
Twigs and' Small Branches, 526. 

Bee-Keeping: Control of Foulbrood, 
86. Wintering Bees in Canada, 
187. Bee-Keeping in Belgian Con¬ 
go, 546. In French Guinea, 660. 
Supplementary Note on Bee-Keep¬ 
ing in Morocco, 746. The Saha¬ 
ran Bee, 747. The Mite Tarso- 
nemus wood'll Causal Agent of the 
Isle of Wight Disease, 748 Con¬ 
tribution to Our Knowledge of 
Sex Formation in Bees, 943 The 
Introduction of the Italian Bee 
into Brazil, 1035. Bee-Keeping in 
the Trentino, Italy, 1151. 

Beet: Percentage of Titanium Dio¬ 
xide in the Mangold, 599- The 
Storage of Beets, 1051. Production 
and Yield in Czecho-Slovakia, 

1194- 

Beeska capitate , 498. 

Belgian Congo. Bee-Keeping, 546. 
Cotton Growing, 721. Native Bam¬ 
boos and Varieties Introduced 
into Belgian Congo, qio. Bird 
Parasites, 1239. 

Belgium: A Higli^ School of Rural 
Household Economy, page 1217. 
Selection of Cere^.1^ 271. Trac¬ 
tors, 328. On the Belgian D^ught- 
Hoise, 835. Notes on the* Poul¬ 
try Stock, 9^0. Agricultural Costs* 
and Sale Prices, 1163. Sugar Pro¬ 


duction in 1912-13,1194. Tobacco 
Growing, 1223. 

Bellwort, Uvularm perfohata , 367. 

Benmcasa histnda , 637 

Bermuda Grass, Capnola Dactylon, 19. 

Bersim: Action of Cliloropicrin on 
the Germination Power, 265. 

Beiula spp., 301, 498, 526, 732, 733, 
792, 884. 

«Bezoar«, Capra aegagrus, 83. 

Bilberry, Vaccimum Vitis-Idaea var. 
Myrtillus , 374, 8x4. 

Binders, Coupling Binder with Trac¬ 
tor, 666. 

Blackberry, Giant, 1220. 

« Blanquette » (A triplex Halmms), 705. 

Blazing Star, Lacmana grammtfo¬ 
lia, 367. 

Blood: As a Human Food, 209. 

Blue Joint Grass, Calamagiostis cana¬ 
densis, 367. 

Blueberry (= Whortleberry) ( Vac- 
cinium coiymbosHm) 367, 8x4. 

Blunt Leaf Sandwort, Arenana (Mo- 
ehrmgia) lateriflora , 367. 

Bodi, Psoralia corylifolia, 383. 

Bog Club-moss, Lycopodium mnnda - 
turn, 367. 

Boga medeloa, Tephrosia Candida , 383. 

Boniato, Ipomoea batatas , 879. 

Borassus , 498, 672. 

Bcswellia serrate, 501. 

Botany, Agricultural: The Dynamics 
of a Fluctuating Grow Rate, 21. 
Studies on Alpine Plants, 133 
Researches upon the " Flowciless '* 
Apple Tree, J34. Variation in 
Sexuality, Dioecism and Sexual 
Dimorphism of Pmus montana 
and P. syhwsHis , 259 Reaction 
of Plant Juice, 260. Botanical 
Exploration of French West 
Africa, 371. The Variability of 
Plants Grown in Water Cultures, 
606. • Botanical Identification of 
Exotic Species of Phaseolus , 805. 
Graft Hybrids, 990. See also Chem¬ 
istry and Physiology. 
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Bottle-brush Grass, Hystt ix patvla, 
(Asperella Hystrix), 367 

Bottle Tree, 823 

Bou Jdcr, 307 

Bracken, Ptens aqnihna , Composi¬ 
tion of, 020. 

Brake, Pteridium lalntsculum , 367. 

Brassica N a pits var. old fera, see 
Rape. 

Brassica Rapa , 2O2. 

Brassica spp., 36, 37, 276, 296, 380, 
671, 987, X194. 

Brazil; Brazilian Manioc, 155. The 
Frozen Meat Industry, 213, 767. 
Wheat Growing in the State of 
Parana, 285 Vine Growing in 
the State of Rio Grande do Sul, 
301. Maize, 382. Coconut Palm 
390 Skin Trade, j.t8 Tke' f Anin- 
ga " as a useful Plant for Paper 
Manuf actui e, 408 Agricultural De¬ 
velopment, 592, 700, 1078, 11^5. 
Horse-Breeding, 6m). The In¬ 
troduction of tlic Italian Bee into 
Brazil, 1035. Agricultural Produc¬ 
tion and Trade, 1078 The Future 
of Cotton Growing in the State 
of Sao Paulo, 1220. Reafforesta¬ 
tion, 1:231. 

Breadfruit-tree (Artocarpm commit - 
nis, h.) in the Philippines, 638. 

Bread-Making: The Nitrogenous Mat¬ 
ter and Phosphoric Acid Present 
during the Maturation and Ger¬ 
mination of Wheat, 2(>. Baking 
Value of the Wheat, 201.. 

Breeding of Dive Stock; Crosses l>c- 
tweou Itwe and Ile-Goat, between 
Goat and Ram aud between Sow 
and Wild Boar in Sardinia, 380. 
Breeding in Morocco, 315. Experi¬ 
ments in Breeding Goats, with 
Supernumerary Homs, in Ger¬ 
many, 407. Heredity«iu Rabbits, 
408.* Inheritance of Milk audJMcat 
Production in Cattle, 471/ The 
Analysis of the Effect of Consan¬ 
guinity in the Performance of the 


Pure-Breed Horse, 529. Influence 
of Rations on Reproduction in 
Cattle, 537. Breeding on the Gold 
Coast 532. In Brazil, 700. Study 
on Inbreeding, especially as regards 
its supposed Relation to Mcndel- 
ian Daws, 648. Correlative Vari¬ 
ability of Domestic Animals, 739. 
On the Cross between Jersey and 
Dutch Black Piebald, 740. Dutch 
Researches on the Colour and Mar¬ 
kings of the Coats of Cattle, 832. 
Note on a Herd of Albino Cattle 
in Minnesota, U. S. A, 833. Pu¬ 
rely Somatic Change of the Char¬ 
acter “ Blue Plumage ” into the 
Character “ White Plumage ” in 
an Andalusian Hen, Observed in 
the United States, 834. Studies 
on tlic Hereditary Transmission 
of Trotting Capacity in French 
Trotters, 933 New General Pur¬ 
pose Breed of Fowl Developed by 
Blending Characters of three Est¬ 
ablished Breeds, 942. Notes on 
the Inheritance of Colour and Mar¬ 
kings in Pedigree Hereford Cat- 
lie, en England, 1028.. Breeding 
in Cyreimica 1029, In Hungary 
ro3o. I11 Spain 1247. Variability in 
Domestic Animals and the Value of 
Statistics to Biological Researches 
applied to Animal Breeding; Rese¬ 
arches made in Germany, 1248. 

Bromus bmchyantheca, Winter Bra¬ 
zilian Forage Plant, 1117. 

Bucliu, Barosma betuhna, 503. 

Buekbenn, Menyantlies tvijohata, 367. 

Buckwheat: Cultivation and Use in 
the United States, 47. Produc¬ 
tion and Yield per Hectare in 
Czeclio-Slovakia, ±ioj. 

Buflaloes: “ Procoio bufalino ”, 743, 
Camel-Surra,* 928. 

Bulgaria: The Synthetic Nitrogenous 
Fertiliser Industry, 890. 

Bulrush Millet, Penmsetim tyPhoi - 
deum, 385, 
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Bunias Erucago, 262. 

Burdie Grass, 498. 

Bushy Aster, Aster dumosus , 367. 

Butia capitate v. pulposa , 716. 

Butiarecastrum Nabonnandi , 716. 

Buxus sempervirens , 733, 

Cabbage: Contribution to the Tech¬ 
nique of the Selection of Brassica 
Varieties, 36. Crosses between Va¬ 
rieties of Brassica , 37. Distribu¬ 
tion of Titanium Dioxide in Plant 
and in Ashes, 599. The " Caulet 
de Flandre ” Cabbage, 817. Stor¬ 
age, 1051. Production and Yield 
in Czecho-Slovakia, 1194. 

Cabbage Pahn (Areca oleracea), 646. 

Cacao: In Dominica, 596. Produc¬ 
tion in Tabaco (Mexico), 1009. 

Cajanus tndicus , 270, 392. 

Cakes: The Mechanical Power re¬ 
quired for Crushing Oil-Cakes as 
a Factor in their Selection, 76. 
Composition of Copra Meal, 77. 
Toxic Action of Ingested Linseed 
Meal on Trout, 88. Press Cake 
of the Cohune Nut (Attalea Cohune) 9 
120. Cakes in the Fertilisers Ma¬ 
nufacture, 258 Feeding Maize 
Cake to Milch Cows, 320. 

Calamagrostis canadensis , 367. 

Calepina Corvmi, 262. 

Calla palustris , 67. 

Calopogon pulchellus , 367. 

Caltha spp., 67. 

Camels: Cysticeicus camel u 645. 
The Course Run by Camel-Surra, 
928. 

Camphor: Camphor- Laurel and its 
Products, 294. Present Position 
of the Camphor Industry through¬ 
out the Wcftld and Notes on 
Methods of Cultivation employed, 
951. Variability of the Camphor 
Yield in Cinnamomum QUmphora , 
1006. • 

Canabojo, Schizostachium lumampdo, 
498 . 


Canada: The Necessity of a Change 
in Crop System in West Canada, 15. 
Apple Orchard Pruning Experi¬ 
ments in Vineland, 62. Principal 
Poisonous Plants in Canada, 67. 
Winter Feeds for Ewes, 183. Wint¬ 
ering Bees, 187. Canada’s Fur- 
Farming Industry, 846. The Syn¬ 
thetic Nitrogenous-Fertiliser Indus¬ 
try 890. The Farms in Quebec, 
Canada, their Yields and Methods 
of Administration, 1271. 

Canada Lily, Lilium canadense 9 367. 

Canada Rush, Juncus canadensis , 367. 

Canavalia ensiformis , 596. 

Capim gordura, Pamcmn mmutiflo - 
rum , 816, 1078 ( Andropogon rufus ), 
1195 - 

Capoeira branca, 30 Solanum bulla- 
turn , and 5 cernuum , 386. 

Capra spp., 83. 

Carambola, Averrhoa Cararrtbola, 637. 

Carbon Dioxide:Its Assimilation by 
Green Plants, 266. Carbon Dioxide 
as Manure, 704. 

Cardoons: Cultivation in Italy, 
633 . 

Carex lanuginosa , 367. 

Carobs: As Forage, 406. Useful for 
Alcohol Manufacture, 1044. 

Carpet Grass, Axonopus compressus, 
49 - 

Carrot : Copper Content, 475. Its 
Storage at Home, 1051. Product 
ion and Yield in Czecho-Slovakin, 

1194- 

Carthamus tinctonus 9 671. 

Carya 9 see Pecan. 

Cassia auncolata , 391. 

Castanea vesca , 262. 

Castor Oil: ( Ricnius communis) : 

1 Cultivation in Cyrenaica, 157. 
Castor Oil Industry in the United 
States, 2*5. Castor Bean Pomace 
Selection, 379. Experiments with 
Castor Oil Seed, at Sabour, India, 

9x1. 

Cathartolinum floridamm 9 367. 
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Cattle: Aphthous Fever in Indo-Cliina, 
70. Inoculating Cattle against Tu¬ 
berculosis, 71. Cattle Piroplasma, 
72. Lactosuria in Cows, 73. Inten¬ 
sive Production of Baby Beef in 
France, 80 Feeding Experiments 
with Yearling Steers, in the United 
States: I Winter Rations and 
Influence on Pasture Gains ; II. U- 
se of Silage and the Cost of Ra¬ 
tions for Wintering, 81. Aphthic 
Milk and Manipulations Subsequent 
the Milking, 173. Observation on 
the Body Temperature of Dry 
Cows, 175. The Effect of Drugs 
on Milk and Fat Production, 182 
Bovine Piroplasmosis, 306. Aph¬ 
thic Fever, s°7- The Breeds of 
Cattle in Friuli, Italy, 318 The 
Efficiency of Purdue Calf Meal 
as a Milk Sul>stitute in Calf-Feed¬ 
ing, 31 9 ^Experiments in Feeding 

Maize Cake to Milch Cows in Italy, 
320 The Feeding of Dairy Cattle 
with Guango Pods (Inga, Samav) 
in Jamaica, 321 Influence of the 
Time of Calving upon the Annual 
Milk Production of Cows 322. 
Pea Straw for Fattening Cattle in 
the United States, 323 New Scale 
of Points for Judging the Breeding 
Qualities of Show Cattle, 41 r. 
Observations on the Correlation 
between Length of Homs and Age 
in Young Cattle of the Brown Al¬ 
pine Breed in Italy, 412, Value 
of the Pure Bred Sire, in Increrts- 
ing the Production of a Scrub 
Herd, 4x3, Rearing Calves on 
Milk Substitutes, 4T 4. Observa¬ 
tion and Researches on the Cor¬ 
relation between the Yield in Blood, 
Hide. Meat, Fat, Bones and Vis¬ 
cera, and the Live Weight, Sex, 
State of Nutrition, and Age of 
Cattle of the Brown Breed in Italy, 
416. Fattening Steers without Fee¬ 
ding Maize Grain, 471. Bovine Coc- 


cidiosis in British Columbia, 522. 
Cattle Breeding in the Northern 
Territories of the Gold Coast, 532. 
The Testing of Milk Production 
from the Stock-Breeding Standpo¬ 
int, 535. Roman Cattle, 536. In¬ 
fluence of Rations Restricted to 
the Oat Plant on Reproduction 
in Cattle, 537. Fattening Native 
Steers for Market in Arizona, U. S., 
539. Cattle Feeding Experiments 
at the Kansas State Agricultural 
College, U. S., in 1918-1919, 651. 
Experiments in Feeding Beef Cab 
tie in Nebraska, U. S., 652. Expe¬ 
riments in Fattening Steers in 
Oregon, TT. S., 653. Relative Va¬ 
lues of Feed Proteins for Dairy 
Cows, 654. Observations and Ex¬ 
periments on Calf Feeding in Italy, 
653. Notes on the Cattle of French 
West Africa, 741. The Reconstitu¬ 
tion of the Cattle in Friuli, Italy, 
742. The Marsh and the “ Procoio 
Bufalino „ in the Province of Rome, 
Italy, 743 The Verification of Herd 
Books by means of Statistics 
of Variations, 836. Herd Books 
of French Breeds of Cattle, 837. 
Note on Rearing " Minor Breeds " 
and " Local Breeds ” of Cattle 
in Great Britain, 838. Experi¬ 
ments in Great Britain on the Ef¬ 
fect of Feeding Concentrates either 
as Warm Mashes or Dry, and of the 
Percentage of Succulent Foods in 
the Ration, on the Production of 
Milk, 839 Notes on Some Charac¬ 
teristics of Icelandic Milch Cows, 
937. "Lattolo I. C. A ” as a 
Calf Feed, 938^ Study of the 
Cattle-Breeding^Situation in South 
America (Brazil, Uruguay, Argen¬ 
tina) especially as regards Pos- 
sibleJMarket for Swiss Cattle, 1031. 
The'Guernsey Breed in Lathim, 
1032. The Licking IJahit in Catlde, 
1132. The Cattle of Central Laos 



and Siam, 1144. Of French Gui¬ 
nea, 1145. Of Sardinia, 1250. 
Experiments made in the United 
States Concerning the Effect of 
Hydrocyanic Acid in Sudan Grass 
on Cattle, 1146. The “ Tuxer *' 
a Race of Tyrolese Cattle in Pro¬ 
cess of Extinction, 1251* Zebu 
Breeding in Madagascar, 1252. 
A New Method of Selecting Milch 
Cows, 1253. Comparative Value 
of Root Rations and Silage for 
Dairy Cows. Experiments in Eng¬ 
land, 1254. Effect Exerted upon 
Milk Production by the Age of 
the Cow at the Time of First Calv¬ 
ing, Researches made in Germany, 
1255. Results of the Butter Com¬ 
petition at Dieppe, France, in 
1921,1256 Milk and Butter Com¬ 
petition at Meknes (Morocco) in 
1921,1257. See also Breeding and 
Feeding of livestock. 
Caulophyllum thahcti wides, 67. 
Ceanothus velutmus, 472. 

Celastrus scandens, 67. 

Celery, Apmm graveolens. Bacteria, 
468, Copper Content 475, Cultiva¬ 
tion in Italy, 633, Storage, 1051. 
Cement Dust, 258. 

Cephalostachyum spp , 498. 

Cerbera Odollam , 383, 

Cerctdium spinosum , 501 
Cereals: An Automatic Indicator of 
the Humidity of Cereals, 91. Yield 
in 1918-1919 in Norway, 194. 
Selection of Cereals at Gembloux, 
Belgium, 271. " Adlay " (Coix 

Lacryma-Jobi var. mavuen ) in the 
Philippines, 625, Growing Cereals 
in Cuba, 879 Experiments in Ce¬ 
reals, Cultivation carried out by 
the “ Istituto agrario provinciale 
di San Michele^, • Trent, in2, 
Trials of Foreign Cereals in Algeria, 
1212. • 

Ceylon: Agricultural Development, 
359. Green Manures in Rice Field, 


383. A New Fruit, Masan (Zizyphus 
Jujuba) Suitable to Certain Parts 
of Ceylon, 396. Paper Making 
Plants, 408. Rice Cultivation, 622. 
Tea cultivation, 631 Camphor In¬ 
dustry, 951 

Cheese: Manufacture of Soluble Milk 
Powder in Argentina and the Suc¬ 
cessful Results to be obtained in 
the Italian Cheese Industry, 192. 
Comparative Study of Methods of 
Determining the Fat Content of 
Cheese, 439. Inoculation Experi¬ 
ments with a View to the Impro¬ 
vement in Flavour of Cheddar 
Cheese, 563 G6rome or Gerard- 
mer Cheese, ti 71 

Chehdonium majits, 67. 

Chemistry and Plant Physiology: 
Copper in Plants, 13. The In¬ 
fluence of Cold in Stimulating the 
Growth of Plants, 22. The In¬ 
fluence of Nutrition and Root Ac¬ 
tivity upon the Collapse and Desic¬ 
cation Produced by Cold, 23. Res¬ 
piration of Cereal Plants and Grains, 
I. Of Sprouted Wheat, II. Of Rice 
Paddy and Milled Rice; III. Of 
Frosted Wheat Plants,, IV. Of 
Wheat Plants Infected with Stem 
Rust, 24. On the Gaseous Exchan¬ 
ges between the Root and Atmos¬ 
phere, 25. Development of Bar- 
ley Kernels, 27. The Molecular 
Concentration of the Sap of Vines, 
28. The Cause of Dime Chloro¬ 
sis, 128. Dime and American 
Vines, 129. Tannic Substances in 
the Mulberry, 1 V> Influence of 
Dow Temperatures on the Germi¬ 
nation of Wheat ns soon as Harvest¬ 
ed and on Fresh Seed in General, 
137. Respective Roles played by 
the Bases,* Potash, Dime and Mag- 
nesyim, in Cultivated Plants, 4 138. 
Method for Measuring the Transpi¬ 
ration of Diving Plante, 139. Ac¬ 
tion of Radiations of Different 
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Wave Lengths upon Chlorophyll 
Assimilation, 140 Excretion of 
Toxins by the Roots of Plants, L41 
Composition of Brazilian Maniocs, 
x55 The Variation in Sexuality, 

Dioocism and Sexual Dimorphism 
of Pin us montana and P. sylvestns , 
259. The Reaction of Plant Juices 
2C0. Acidity of Buried Herba¬ 
ceous Plants and the Lime Soil, 
261 Research on the Diffusion 
of Sulphocyanic Acid in Plants 
262. Some Proteins from: the 
Georgia Velvet Bean ( Stizolobmm 
Deer mgi mum) and the Mungo Bean 
(Phaseolus aureus), 263. Resear¬ 
ches on the Globulin of Cocos iw- 
cifera, 264 Action of Chloropi- 
crin on the Germination Power of 
Seed, 265. The Assimilation of 
Carbon Dioxide by Green Plants, 
266. The Secretion of Invertase 
by Plant Roots: lOxpeiiments with 
Pisum arvense L. and Zea Mays 
L., 267 Effect of Premature Freez¬ 
ing Composition of Wheat, 268. 
Root Nodule Organisms of Legu¬ 
minous Plants, 270. The Proteins 
of Oats, 373 The Presence of 
Quinic Acid in the Leaves of Cer¬ 
tain Conifers, 374 The Injurious 
Effect of Dead Leaves upon Ger¬ 
mination, 375 The Presence of 
Copper in Plants, and especially 
in Food Substances of Plant Ori¬ 
gin, 475. Composition of Tomato 
Fruits, at Different Stages of Ri¬ 
pening, 505. Hydrogen-Ion Con¬ 
centration of Certain Three-Salt 
Nutrient Solution for Plants, 607, 
Are Vitamines Necessary for the 
Growth of Plants ?, 608 Reduc¬ 
ed Acidity in Oranges caused by 
Certain Sprays, 609. • On Papilio¬ 
naceous Seeds with Spontaneous 
Sulphuretted-Hydrogen Fermen¬ 
tation, 706 Resistance of Oil 
Seeds to Prolonged Heating, 707. 


The Effect of Temperatuie upon 
the Ripening of Sweet Maize, 708. 
Graft of the Sunflower on the Je¬ 
rusalem Artichoke, 709. Detection 
of Hydrocyanic Add in Natural 
Cyanifcrous Glucosides by twoM- 
crocristalline Reactions, 806. Ana¬ 
lyses of Saltbush Varieties (A tri¬ 
plex spp) and Fodder Values De¬ 
termined in New South Wales, 
807. Factors Influencing the As¬ 
similation of Fertilising Matter by 
the Plant, 894. Effect of Salt 
Solutions having Definite Osmotic 
Concentration Values upon Absorp¬ 
tion by Seeds, 99T Condition of 
Chlorophyll in Plants, 1096 The 
General Presence of Mnnganpcu* 
in Plant Tissues, T097. Nature 
and Extraction of a Substance 
that Generates Hydrogen Sulphide 
in the Seeds of Certain Papilio- 
naceae, 1098 Relation of certain 
Nutritive Elements to the Com¬ 
position of the Oat Plant with 
Special Reference to the Caldum 
and Phosphorus Content, 1099. 
The Effects of Senility in Plants, 
1100. Contribution to the Study 
of Wheat Scald Researches on 
the Physical, Chemical and Agri¬ 
cultural Characters of the Grain, 
in Italy, 1206 

Cherry: The White Cherry Industry 
in Italy, 208 Effect of Temperat¬ 
ure on the Resistance to Wound¬ 
ing of Cherries, 218 Copper Con¬ 
tent, 475. Soil Ingredients with¬ 
drawn by various Fresh Fruits, 
598. The “ Fuciletta ” Cherry in 
Italy, 1x24. 

Chestnut: Artificial Production of 
Vigorous Trees,* 40. Copper Con¬ 
tent, 475 * §p*l Ingredients in 
Fresh Fruits, 598. 

Chick-pea : Studies on the Root-No- 

* dule Organisations of the Legu¬ 
minous Hants, 270. Lathyrus Ci - 
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cera, 641, 1098. Spontaneous Fer¬ 
mentation of Chick Peas, 706. 

Chicle, 57. 

Chico, Achras Sapota , 57, 238, 637. 

Chicory: Production and Yield per 
Hectare in Czecho-Slovakia, 1194- 

Chile : Sodium Nitrate Consumption, 
988. 

China: Production and Trade of 
Tea, 631. Modem Commercial Fer¬ 
tiliser in China, 889. Camphor 
Production and Camphor Cultiva¬ 
tion, 951. 

Chinese Velvet Bean, 263. 

Chinese Wax, 500. 

Chlotopicrin: Treatment on Wheat 
Aludde, 265. 

Chrysanthemum: Preservation in Re¬ 
frigerator, 159. 

Chung-chu, Phyllostachys heteroclada , 
498 

Chusquea, 498. 

Cicer ariet'num , 270. 

Ctchonum Endivta , 262. 

Cider: Non-Alcoholic Wines and Ci¬ 
ders, 1167. 

Cmna arundmacea, 367. 

Cinnamon, 502, 

Citrus Plants. Selection of Stocks for 
Propagation, 162. Cultivation in 
Tunisia, 395. Citrus in Dominica, 
596. Citrus Cultivation in Cuba, 
879. Studies on the Juice of Ci¬ 
trus Fruits, 947. Weather Bureau 
Activities in California as applied 
to Citrus Production, 979- Notes 
on the Cultivation of Citrus Fruits 
in the United States, Porto Rico 
Rhodesia, India, and Cyprus, ion, 
See also Lemon, Orange, etc. 

Cladium mariscoides , 367. 

Clethra aim folia? 367. 

Clover: Influence ^>f Clover as a Fac¬ 
tor of Fertility, 14. Wild White 
Clover, 50. RecT Clover Seed Si¬ 
tuation in the United States, 279. 
Clover Selection in New Zealand, 
896. Production and Yield per 


Hectare in Czecho-Slovakia, 1194. 

Coccus chinensis , 500. 

Coconut Globulin, 264. 

Coconut: Proteins in Coconut, 264. 
The Coconut Palm in Brazil, 390, 
700. In Dominica, 596. Selec¬ 
tion, 710. Cultivation in Porto 
Rico, 912. Yeasts from the “ Su¬ 
ra ” of the Coco-Palm, 1168 

Cochleana Armoracta , 262 

Cocos nucifeya , 264. 

Coffee: 359, 392, 592, 710, 880,1078. 

Cohune, Globulin of, 120. 

Coir: Furnished by Nuts of Coco- 
Palm, 390 

Coix Lacryma-Jobi, 625. 

Colhnsonia canadensis, 397. 

Colocasia esculenta , 710. 

Columbia: Horticulture, 1225, 3226. 

Columbine, Aquilegia canadensis, 367. 

Colza: Protein Content of Cake 
and Cost of Crushing, 76. Cross¬ 
ing Experiments, 276 Production 
in Czecho-Slovakia, 1194. 

Common Alder, Alims glutinosa , 526. 

Common Ash, Fraximts excelsior, 
526. 

Common Birch, Beiula venucosa , 
526. 

Common Fennel, Anethum phoeni - 
culum , 468. 

Common Hazel, Covylus Avellava, 526, 

637 

Condiment Plants: Cinnamon Cul¬ 
tivation in India and the Gold 
Coast, 502. See also Mustard. 

Condol, Banin cos a hispid a, 637. 

Conium macnlatum. 

Copper: Coppei in the Soil and in 
Plants, 13. Copper Content in 
Various Plants, 465. The Use of 
Copper Compounds in the Treat¬ 
ment of Parasitic Broncho-Pneu¬ 
monia, 5*7. 

Copra: Density, Protein and Crush¬ 
ing of Cake, 76. Biochemical Study 
of Copra Meal, 77. 

Coral Tree, 392, 
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Cork: Tlic Cork Industry of Spain, 
in 1919, 66. Forest Resources of 
Spanish Morocco, 167. 

Corylus Avellana , 526. 

Costa Rica, Cultivation of Sponduts 
dttlcis, 3 r26. 

Cotton: Cotton in Soutli-West Mada¬ 
gascar, 52. Density, Protein and 
Crushing of Cotton Cake, 76. Dam¬ 
age to Cotton Crop by Weather 
in the United States, l 24. Amount 
of Cotton Seed Meal and Total 
Percentage to be used as Feed and 
Fertiliser for ib States of the Amer¬ 
ican Confederation, 258. '* Kum- 
pta * ’ Improvement in India by Se¬ 
lection, 275. Cultivation in Eg}pt, 
388, Adaptation of the Cultiva¬ 
tion of Cotton on Sandy Soils in 
Egypt, 026. CottonSeed in Egypt. 
671. Cotton Service in Brazil, 700. 
Cotton Growing in Belgian Congo, 

721. Prospects in the Philippines, 

722. Growing in Natal: Records 
of Recent Trials, go 8 Discovery 
of a Wild Cotton, Bassia lanuginosa 
n. sp. in Western Queensland, gog. 
Note 011 some Recent Researches 
on the Cotton Plant in the We.st 
Indies, with Special Reference to 
St. Vincent, 1004. Brazilian Cotton 
Growing, ^78. How to Forecast the 
Total Yield of Cotton from Weather 
Records in November, 1084. The 
Future of Cotton Growing in Brazil, 
especially in the State of Sao Paulo, 
1220. Cambodia Cotton (Gossvp iam 
hirsnUm ): Its Deterioration and 
Improvement in India, 1221. 

Cowpea, see Vigna Catjang . 

Crab Apple, Pyrus sp., 506. 

Creeping Saltbush, A triplex leptocarpa , 
807. 

Crescentia spp. 298. • 

Cress Seeds, Copper Content, 475. 

'Crossleaf Milwort, Polygala cruciata , 

367. 

Orypio taenia canadensis , 367. 


Cuba : Agricultural Development, 879. 

Sodium Nitrate Consumption, 988. 
Cucumber, Copper Content, 475. 
Curua, Attalea spectabihs , 627. 
Curuba, Tacsonia molhssima , 1225. 
Cusoma spp., 498. 

Custard Apple Tree, Amna reticu¬ 
lata , 637. 

Cutcha , 497. 

Cyanamid, see Manures, Nitrogenous. 
Cymbopogon rufus, 1218. 

Cymbopogon Ruprechti and Cymbo¬ 
pogon spp., 498. 

Cynodon Dactylon 9 507. 

Cy bents aequo ills, “ Zozoro ”, 498. 
Cypents alopecuroides , 498. 

Cyperus diandnts , 367. 

Cypents Papyrus , 498. 

Cypents rotundas , 507. 

Cyperus Torreyi , 397. 

Cyprus : Cultivation of Citrus Fruits, 

101T . 

Cyreuaica, see Libya. 

Cystkercus cameh , 4C5. 
Czecho-Slovakia: Agricultural Pro¬ 
duction, T194. 


Dactylis spp., 808, 896. 

Dadap, Enthrine lithosperma , 383. 
302. 

Daincha, Sesbania aculeata , 302. 

Dairying: Persistence of the Virulence 
of Aplitliic Milk during the Mane 
pulations subsequent to Miking, 
T73. Influence of Fresh Forage on 
the Lactation, 17b. Fodder Val¬ 
uta for Milk Recording Societies 
and Dairy Herds, 177. The Ef¬ 
fect of Drugs on Milk and Fat Pro¬ 
duction, 182. Hot Air Drier for 
making Soluble MiUoPowder, in Ar 
gentina and the* Successful Re¬ 
sults to be obtained in the Italian 
Cheese* Industry, 192. Payment 
for Milk according to its Fat Con¬ 
tent, 210. Neutralisation of Cream 
Rate and Amount of Reaction m 
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certain Pasteurisers, 212. Estima¬ 
tion of Added Water in Milk Ana¬ 
lyses, 438. Amount of Acidity and 
Coagulation in Fresli Milk: Inocu¬ 
lation Experiments with a View 
to the Improvement of Cheddar 
Cheese, 471. Methods of Fixing the 
Price of Milk, 554. Method for 
the Detection of Abnormal Milks, 
559. Carbon Dioxide Content as 
Basis for distinguishing heated from 
unheated Milk, 560 Butter Hy¬ 
drometer, 562. The Dry-Air Ste¬ 
rilisation of Dairy Utensils, 674. 
Cost of Milk Production, 759. 
Pasteurisation of Milk in Bottles 
and Jars, 1050. Value of Reduc¬ 
tase Test, 1281. Determination of 
the Keeping Quality of Milk, 1284. 
Comparison of Fat Test in Milk 
as Determined by a Cow-Testing 
Association and by a Creamery, 
1285. Casein Industry and Pro¬ 
duction in Denmark, 1291 See also 
Butter, Cheese, Milk. 

Daphne Mezeremn , 67 

Dari, 406. 

Darnel (Lolium temulentum), 67. 

Date Palm: Dates, Presence of Cop¬ 
per, 475., Cultivation in India, 
507. Weather Bureau Activities 
in California as Applied to the 
Production of Dates, 979. Varie 
ties of Date Pakn in the Oasis 
of Dema, Cvrenaica, 1228. 

Datura Stramonium , 67, 497. 

Datura Tatula , 67. 

Dane us Carota , 262, 475,1051, 1194. 

Davainea spp., 1134. 

Debab, 1133. 

Dek Grass, 498. 

Dendrocalamus giganteus, and Den- 
drocalamus spp., 498, D. strictus, 
910. * • 

Denmark: Growing Brd&d-leaved 
Trees, 732. The Synthetic Nitro¬ 
genous Fertilisers Industry, 890. 
Sodium Nitrate Consumption, 988 


Danish Timber Industry, 1129. 
Casein Industry, 1291. 

Dennga canadensis, 367 

Dermatoryctes mutans , 31 j. 

Development of Agriculture: Agri¬ 
culture in Persia (Persian Pro¬ 
ducts, Rich and Varied Resources), 
1. Agriculture in Julian Venetia, 
358. Agricultural Possibilities in 
Ceylon, 359. Agricultural Develop¬ 
ment of the State of Matto Grosso, 
Brazil, 592. The Agricultural De¬ 
velopment of Brazil in the “ Mes¬ 
sage " of H. E S Epitacio Pessoa 
addressed to the National Congress 
at the Opening of the XEth Le¬ 
gislature, 700 Note on the Moun¬ 
tainous Regions of North Anti am, 
787. The Progress of Agriculture 
in the Republic .of Cuba during 
Recent Years, 879. The Agricul¬ 
tural Development of the State of 
Minas Geraes (Brazil): the “ Mes¬ 
sage ” of H B Dr Arthur da Silva 
Bemardes in the Third Session of 
the Eight Legislature, 1078. The 
Agricultural Production of Czeco- 
Slovakia, 1194. Agriculture in the 
State of Rio de Janeiro, Brazil, 
according to the President's “ Mes¬ 
sage ” Addressed to the State As¬ 
sembly (Session of August 1,3021), 
1195 * 

Dimaka, Borassus flahelUfer, 498. 

Dips, 174, 6-12, 1018. 

Dirca palustns, 67. 

Dipterocarpus spp, 3S0. 

Distemper of the Pig, 40 t. 

Distilleiy: Yeasts from the " Sura ” 
of the Coco-Palm, 1108 Agricul¬ 
tural Distilleries in Czeclio-Slova- 
kia, 1194. Fermentation of Elec¬ 
trified Distillery Must, 1273. See 
Alcohol.* 

Dodder, Eliminator, 669. 

Dog: Intrajugular Inoculation of 
Rabies Virus into Dogs,xo2i. Ca¬ 
nine Rabies in the French Sudan, 
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1238. Practical 3 } r nopsis of the 
Different Breed of Dogs, 1208. 

Dohchos Labial, 270, 274, *83, Doll - 
chos spp , 1115. 

Dombeya spp., Lafatravonomo, and 
Lafotrofolsy, 498. 

Dominica (West Indies): Work of 
the Agricultural Department, 396. 

Dongi, Bambusa antndniacea, 498. 

Donkeys: The Indices of the Mule, 
t 8 i. Donkey Breeding in the 
Northern Territories of the Gold 
Coast, 532. The Sardinian Don¬ 
key-, 1143. 

Donuga canadensis, 367. 

" Dourina ”, see Hygiene of Live 
Stock. 

Dried Blood, 258. 

Drought, see Meteorology. 

Drying Bruits : Experiments willi the 
Drying of Vine Fruits in Austra¬ 
lia, 4 35. Comparison between Sun- 
Drying and Stack-Drying of Fruits, 
953. Tlic Suvino Rice Drier, 1043. 
Experiments in Drying Green Peas 
in Italy, 1048 Grape-Drying: 
Construction and Working of Eva¬ 
porators in California, i 274. 

Dutch East Indies: Ilevea Selection, 
485, Plants Suggested for Paper 
Manufacture, 498. Production of 
Tea and Tea Trade, 031. Consump¬ 
tion of Sodium Nitrate, 988. Ex¬ 
portation of Rubber 1005. 


Eari^y Ladies Trkssi$s, Ibidium 
vernale , 367 

East Coast Fever, see Hygiene of 
Live Stock. 

Eggs: Production and Consump¬ 
tion in Austria, 745. Freezing 
Broken Eggs, 766. Method of 
Distinguishing an Egg* Preserved 
in Lime Water 'from an Qrdi- 
nary Egg, 954* 

Egypt: The Goats of the Mediter¬ 
ranean Countries, 83. Cotton Grow¬ 


ing, ^88, 026 Plants for Paper 
Manufacture, 408 Seed Oil Pro¬ 
duction, 671. The Synthetic Ni¬ 
trogenous-Fertiliser Industry, 890. 
Consumption of Sodium Nitrate, 
988. Phosphates, 1092. 

Eimena ailomgi , 525, 1237. 

Eimer 1 a zuim , 522 

Einzelbeobachtung, 243. 

Elaeis, 672. 

Electricity: Electrification of Seeds, 
41, Electroculture, 255. 

Eleocharis ohvacea, 367. 

Elymus stnatus, 367. 

Eragrosiis cvnosuroides, 507. 

Eragrostis spp., 532, 808. 

Eri, Atlacus ncim , 189. 

Eritrea: Pig-Breeding, 1258. 

Eiuca saliva , 262. 

Ervthrme lithospevma, 383, 392. 

Erythronmm amencanum, 367 

Esparto, Stipa tenacissima , 167. Mar 
ciochloa tcvacissima , 498. 

Essences: The Distillation of Pep¬ 
permint in Piedmont, 58 Buchu 
Essence, 503. 

Esthonia: Phosphates, 987. 

Etdemata, Gmehna arborea, 383. 

Eucalyptus : Climatic Effects in Swan- 
land, Australia, 121. Effect of 
Drought on Eucalyptus Plants, 
248. Eucalyptus Resistant to 
Heat and Drought, Observations 
made in Southern California, 303. 
The Possibility of Reproducing 
Species in the Open, 825. 

Enrhlaena mexicana, 35. 

hiuommta nlmmdes , 820. 

EupafVphum sitinum, 1022. 

Eupatonum album, 367. 

Experimental and Analytical Work: 
The Theory of Probability Applied 
to Field Experiments, 243. Prac¬ 
tical UniversaAitj of Field Hetero¬ 
geneity* as a Factor influencing 
Plot Yields, 244. The Work of the 
Central Station of Genetics at 
Gembloux, Belgium, 271. Selec- 
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tion with Oats and Wheat at Ram¬ 
part Station, Alaska, 272. Activities 
of the Agri cultural Experiment Sta¬ 
tion of the University of Wisconsin, 
471. The Phytotechnical Station 
at Mahndorf, Germany, 478 Work 
of the Agricultural Department, 
Dominica, West Indies, 596 Ex¬ 
perimental Station for the Culti¬ 
vation of Cereals in Brazil, 700 
Influence of the Size of Plots on 
the Accuracy of Field Experiments, 
788. The Agricultural and JPor- 
restry Experimental Station of 
Phu-tho (Tonkin), 880. Results 
of Agricultural Experiments in 
Iceland, 881. 


Falcata comosa, 367 
Fecula: Definition, 201. Starch Mak¬ 
ing in Czecho-Slovakia, 1104. 
Feeds : The Antiscorbutic Property 
of Raw and Dried Potatoes, 3. 
Some Nutritive Properties of 
Nuts, 4 The Prickly Pear in 
Australia, 59. Importance of Lu- 
pins as a Food, 119 Use of Blood 
to replace Eggs in making ali¬ 
mentary Pastes, 209 Antiscorbutic 
Action of Raw Potatoes whether 
Whole or Crushed, 242 Food 
Ration and Vitamines, 593. Spon¬ 
taneous Sulphuretted Hydrogen 
Fermentation: Effect on Seed of 
Leguminosae and Digestive Trou¬ 
bles caused by Poisoned Flour, 
706. The Danger of Using Hy¬ 
drocyanic Acid for Disinfecting 
Flour, 972. The Meat of Tuber¬ 
culous Cattle from the Hygienic 
Standpoint. 973. Experiments 
made in the United States con¬ 
cerning the Praetk&l Application of 
X-ray Radiation in the Destruction 
of Trichmella spiralis in ^Infested 
r Meat, 974. The Transmission of 
Poison from Rhus spp. to Hu¬ 


man Beings, 975. The Influence 
of Accessory Factors (Vitamines) 
on Dentition, 1196 Maize in 
Bread-Making as the Cause of 
Encephalitis Uthmgica , 1197. 

Feeding of Livestock: Nutritive Value 
of the Proteins of the Barley, Oat, 
Rye and Wheat Kernels, 2. The 
Antiscorbutic Property of Veget¬ 
ables An Experimental Study of 
Raw and Dried Potatoes, 3. Some 
Nutritive Properties of Nuts, 
their Proteins and Content of 
Water-Soluble Vitamine, 4. Prickly 
Pear in Australia, 59. Skimmed 
Milk as a Supplement to Maize, 75 
Feeding Experiment with Yearling 
Steers in the United States, 81 
Lupins as a Livestock Feed, 119. 
The Globulin of the Cohune Nut, 
120 The Influence of Dry versus 
Fresh Green Plant Tissue on Meta¬ 
bolism, 176 Advantages of the 
Scandinavian Method of Calcul¬ 
ating Fodder Values for Milk 
Recording Societies and Dairy 
Herds, 177. Hay Yield in Norway, 
194 Reciprocal Relation between 
the Nitrogenous Free Extract and 
the Crude Fibre in Fodders, 314. 
The Feeding of Calves and Dairy 
Cattle, 319, 320, 321. Pea Straw 
for Fattening Cattle, 323. Test 
of the Value of some Concentrate 
Commercial Foods in the Trentiuo, 
Italy, 505. Rearing Calve v s on 
Milk Substitutes, 414 Barley and 
Rye versus Oats and Maize for 
Work Horses and Milch Cows; 
Fattening Steers without Feeding 
Maize Grain, 471 Barley, Skim 
Milk and Whey for Pigs, 471. 
The Digestibility Coefficients of 
the Nitrogenous Matters in the 
Leaves, Twigs and Small Bran¬ 
ches of Trees at Different Periods 
of Vegetation, 526. Coffee Dregs 
as Stock Food, 527. French Fish 
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Meal, 543, 738. The Crevat Me¬ 
thod of Rational Feeding for 
Cattle, 647 Fattening Eperi- 
ments on Pigs with “ Maismast- 
futter ,T and Sweet Moist Lupins 
respectively, in Germany, 737. 
Rations Used at Nassandres for 
Cattle and Pigs, 753. On Sanson's 
Avenine, 831. Correlation bet ween 
the Size and the Digestibility of 
a Ration, 931. Sunflower Sil¬ 
age Digestion Experiment with 
Cattle and Sheep, 932 Cattle 
Poisoned by Horsetails (. Eqmse - 
turn palustre ), 1017. Determina¬ 
tion of the Amount of Assimila¬ 
tion Energy necessary for the 
Production of Meat and Fat in 
Young Pigs; Experiments in Ger¬ 
many, 1025. Deficiency of Mine¬ 
ral Substances and Protein in Cat¬ 
tle Feeds as the Cause of the lack¬ 
ing Habit, 1132. Researches in 
Austria on the Acidity of the most 
Important Cattle Foods 011 the 
Market, 1137. Estimation of 
the Digestibility of Food con¬ 
taining Cellulose; Experiments 
made in Germany, 1244. Experi¬ 
ments Carried out in Germany 
on Sheep and Pigs to Determine 
the Food Value of some Dried 
Beer Yeasts, 1245. Effect of De- 
germing on the Fattening Value 
of Maize; Experiments made in 
Hungary, 1246. Dry Beer Yeast 
1255. Cattle : 81, 177, 3T9, 320, 
321, 414, 471, 753, 937,1017, 1132. 
Horses : 471, Sheep : 937, 1245, 
Pigs : 471, 737, 753, 1025, 1245. 
See also Forage Crops and Cakes. 

Fenugreek: Germination Power af¬ 
ter Treatment with Cliloropicrin, 
265. 

Fibre Crops: Fibre Studies of Phi¬ 
lippine Dipterocarps, 389. Indian 
Jute (Corchorus spp.), 497. Disco 
very of a Wild Cotton, Bassta la¬ 


nuginosa, n sp. in Western Queens¬ 
land, 909* See also Cotton, Flax, 
Hemp, etc 

Ficus Canca, 298. 

Fig: Soil Ingredients withdrawn by 
Fresh Fruits, 598. 

Figwort, Scvophulavia manlavdica , 
367 

Filler: Materials for Mixing in Fer¬ 
tiliser Manufacture, 258. 

Finland : Synthetic Nitrogenous Fer¬ 
tiliser Industry, 890. 

Fir: Observations on the Planting 
of the Quicker Growing Conifers, 
169. 

Fish Breeding: Pisciculture in 
Switzerland, 87, 1152. Toxic Ac¬ 
tion of Ingested Linseed Meal on 
Trout, 88 Experiments of In¬ 
tensive Culture of Carp at Mori- 
mondo (District of Abbiategrasso, 
Province of Mian), 422 Rain¬ 
bow Trout in the Small Lakes of 
the Emilian Appennines, 423 Ex¬ 
periment on the Influence of Wa¬ 
terfowl on the Yield of Fish, in 
Germany, e>6i. Experiment Sta¬ 
tion of Pisciculture at Evois, Fin¬ 
land, 1153. Tlje Effect of Food 
Conditions upon the Intensity of 
Parasitic Infestation in Fish, 1154. 
Artificial Fertilisation and Incu¬ 
bation of the Shad, 1x55. 

Fish Meal, 543, 738. 

Flax: Density, Protein and Crush¬ 
ing of Cake, 76. Damage to Crop 
by Weather in the United States, 

124 Germination Power of Seed 
after Chloropiorin Treatment, 
265 Flax Growing Experi¬ 
ments in Ireland 1915-1919, 290 
Susceptibility oF Flax to Lime, 
291. Extraction of Linseed Oil, 
671. Contribi^ion to the Selec¬ 
tion df Flax by Pure Lines in Hun¬ 
gary? 813. Experiments on Flax 
Hybrids, 1106. Experiments ^on 
Flax Growing in France, 1120. 
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Flax Stalks inferior to Hemp as 
a Raw Material for Paper Manu¬ 
facture, 1121. Flax Growing in 
Czecho-Slovakia, 1194. 

Floriculture: Low Temperatures in 
Floriculture, 159. 

Florida Velvet Bean, 263 

Flour, see Milling. 

Forage Crops: On the Hybrid Euch- 
laena Maize for Forage Purposes, 
35- Hairy Vetch Seed, 48. Les- 
pedeza as a Forage Crop, 49. 
Perennial Ryegrass, and Wild Whi¬ 
te Clover, 50. Damage in the 
Yield of Forage Crops due to 
unfavourable Weather Conditions 
in the United States, 124 Culti¬ 
vation and Use of " Kudzu ” 
(Puerana T lumbergi an a), 156. Ro¬ 
tation with or without Legumes 
256. Use of Sour Clover (Me¬ 
lt lotus indica) as a Rice Rota¬ 
tion Crop, 288. Growing of Sun¬ 
flowers ( Hehanthus annuus) in 
Montana and Use as Silage 289. 
Millets for Fodder in Sugar Esta¬ 
tes, 385. “ Fructa de lobo ** {So¬ 

larium grandiflorum var. pulveru- 
fentum) and “ Capoeira branca ” 
(S. bullatum, and S. cernuum ) For¬ 
age Solanaceae of Brazil, 386. 
Bahia Grass [Paspahim noiatum) 
in Florida, 387. War Forages, 406. 
The Use of Saccharum bifid um 
as a Forage Plant in Algeria, 
495. Titanium Dioxide, Amount 
in the Ashes and in the Plant, 
599. Feeding Value of the Pods 
and Seeds of Prosopis Stephan 1 an a, 
720. A triplex leptocarpa , A. num¬ 
mular va and Chenopodium ir 1 angu¬ 
lar e, as Foragfc Plants in New- 
South Wales, 8<?7. Panicum mi - 
nutifbrum and Andwpogon rufus. 
Good Brazilian Forage Plants, 816, 
The “ Caulet de Flandre ” Cabbage, 
817 Fomge Plants Growing in’ 
Iceland, 881. Composition Varia¬ 


tions of Rhizomes of Bracken 
(Ptens aquilina) and Food Values, 
920 A New Method of Deter¬ 
mining the Increased Yield of 
Permanent Pastures, 1003. A Com¬ 
parative Study of the Composi¬ 
tion of the Sunflower and Maize 
Plants at Different Stages of 
Growth, 1003. Fresh Forage ver¬ 
sus Silage for Dairy Cows, 1026. 
Potatoes as Forage Crop, 1047. 
Dolic as a Forage Crop, 1115. 
Pearl Millet (Penmsetum spicatum) 9 
in Brazil, 1116. Bromus brachy- 
anteca , a Brazilian Winter For¬ 
age Plant, 1117. Value of Straw 
of different Varieties on Wheat 
grown under the same Conditions 
in Italy, 1135. Toxic Products of 
New Hay, 1136. Olive Pomace 
for Cattle, 1138. Andropogon pur- 
put eo-sericeus and Importance in 
Improvement of Grazing Areas, 
1216. Napier Grass (Penmsetum 
purpureuni\ 9 Promising New Forage 
Plant for the Philippines, 1217. 
A Good Forage Plant Suitable for 
Cultivation at San Salvador: “ Za- 
cate jaragua" (C\mbopogon rufus), 
1218. Trifolium squarrosum , a Spe¬ 
cies of Clover behaving like Bersim 
and Capable of Replacing the latter 
in some Cases, 12 19. Monilia coe - 
tulea Hay, 1247. 

Forestry: New Trees obtained by 
Hybridisation, Fast Growing Kinds 
and hence Early Supply of Tim¬ 
ber, 40. The Problem of Rc-Af- 
forestation in Spain, 63 Policy 
of Forestry for the Nation in the 
United States, 64 Effect of Cli¬ 
matic Factors on the Forest Tracts 
in the Swanland, Australia, 121. 
Agricultural and Forestry Clima¬ 
tology in Tasmania, 122. Brit¬ 
ish Empire Forestry Conference, 
166. The Forest Resources *of 
Spanish Morocco, 167. The True 
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Mahoganies, 168. Observations on 
the Planting of the Quicker Grow¬ 
ing Conifers, 169. The "Esta¬ 
blishment of a Douglas Fir (Pseu- 
dotsuga taxi folia) Forest, 170. Me¬ 
chanical Timber Felling, 171. The 
Use of Tanks in Sylviculture, 
172. Eucalypts resistant to Heat 
and Drought, Observations made 
in Southern California, 303. Ex¬ 
periments in the Value of Common 
Rock Salt and Sulphur for Kill¬ 
ing Dive Stumps of Trees, 304. 
The Accuracy of the Different 
Cubing Methods applied compa¬ 
ratively to the Beech-tree in Ita- 
ly, 305. Timbers of the World, 
397. American Trees for Forest 
Planting in France, 398. Use of 
Chain-Track Tractors in Forestry, 
424. Effect of Date Spring Frost 
upon Forest Vegetation in the Wa¬ 
satch Mountains of Utah, U. S , 472. 
Re-Afforestation in Mountainous 
Regions without Temporary Nur¬ 
series, 639. Tractors on Fire- 
Dines in the Dandes, France, 540. 
Experiments on Growing Broad¬ 
leaved Trees in Denmark, 732. 
The Identification of Different 
Timbers, 733. Trees with Light 
Weight Wood in Central America, 
823. The Timbers of the Ivory 
Coast from tlic Industrial and 
Commercial Standpoint, 925* An 
Experiment with a View to Sea¬ 
soning Standing Timber and to 
obtain an Efficient Means of Ex¬ 
terminating Forest Weeds in Tri¬ 
nidad, 1015. Remarks on the 
Exploitation of the Forests of the 
Equatorial Regions, 1128. Forests 
in Czecho-Slovakia, 1194. Re-af¬ 
forestation of the State of Rio 
de Janeiro, Brazil, 1231. See also 
Timber. 

Foxes: Canada’s Fur Farming In¬ 
dustry, 846. 


France : Potash Salts in Alsace, 20. 
Paris Seed Testing Station, 43. 
Intensive Production of Baby, 
Beef, 80. The Goats of the Me¬ 
diterranean Countries, 83. The 
Cost Price of Wheat in the Region 
of Toulouse and the Pyrenees, 195. 
Wheat Varieties at Verriere, 281. 
Cost of Threshing, 333, 550. Amer¬ 
ican Trees for Forest Planting, 
398. The French Wheat National 
Committee, 616. The Synthetic 
Nitrogenous - Fertiliser Industry, 
890. Nitrate of Sodium Consump¬ 
tion, 988. Experiments in Flax- 
Growing at Verrieres, 1120. Cul¬ 
tivation and Yield of the Walnnt 
Tree, 1123. Mechanical Ploughing 
Enterprises, 1156. Sugar Produc¬ 
tion in 1912-1913, 1194. Resear¬ 
ches on Manufacture of Nitrates, 
1204. Butter Competition, 1256. 

Fraud and Falsification: Causes of 
the Disappearance of Coal-tar Dyes 
in Wine, 198. The Disadvantage 
of Using Yellow Paraffin Oil in 
Wine Making, 199. 

Frax%nus chmensis , in China, 500. 

Fraxhms excelsior , 472. 

French Guinea: A New Variety of 
Maize, 61 q. Bee Keeping, 660. 
Dive Stock, 1145. 

Freezing Industry: Dow Temperatu¬ 
res in Floriculture, J59. The Froz¬ 
en Meat Industry in Brazil, 213. 
Refrigerated Small Fruits and Cher¬ 
ries, and Resistance to Wound¬ 
ing, 218. Freezing Injury to Po¬ 
tatoes when Undercooled, 1052. 

Fringed Doosestrife, Steuonevna ciha- 
titm . 307. 

Frost, see Agricultural Meteorology. 

*' Fructa de lobo ”, Solarium grandi- 
florum var. pul^erulentum, 386. 

Fruit (growing : Propagation by Hy¬ 
bridisation, 40. In Tasmania, 122. 
Bud Variation on Cultivated Trees 
as the Cause of the Deterioration 
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o£ Fruit-Trees Varieties, 148. Plant 
Propagation and Fruit Culture 
in tlie Tropics, 161. Poultry Keep¬ 
ing in Fruit Plantations, 325. New 
Variety of Prune Suitable for- 
Growingin the South-Eastern Unit¬ 
ed States, 486. Fruit Cultivation 
at High Altitudes, in Colorado, 
U. S., 506. Cultivation of Date, 
Pomegranate, Crab Apple, Guava 
and Grewia asiatica as practised 
near Shikapur, Sind, India, 507. 
Suggestions for the Right Selection 
of Apple and Pear Stocks, in 
England, 634. Preservation of Tro¬ 
pical Fruits, 637. Fruit-Growing 
Station of Deodoro, in Brazil, 700. 
Fruit Selection in Porto Rico, 710. 
Autoferility, Autosterility and Par- 
tlienocarpy in Certain Varieties of 
Fruits, 997. Fruit-Growing in Bra¬ 
zil, 1078. The Maranon ( Spon - 
dias dulcis ) in Costa Rica, 1126. 
Yield, Preservation and Utilisa¬ 
tion of Stones of Table Fruits, 1275. 
See also the Various Fruits, and 
Trade. 

Furs, see Hide and Skins 

Gax,HGA : Percentage of Titanium Di 
oxide in the Plant and in the 
Ashes, 509, 706. 

Garcinia mangostana , 298, 937 

Garlic: In Czecho-Slovakia, 1104. 

Gastrophihis equi, 520 

Geese: Poisoning of Geese by the 
Nut of Cabbage Palm [Areca ole - 
race a), 646. Influence of Water- 
fowl on Yield of Fish, 661. 

Genetics, see Plant Breeding. 

Geniotes gigas , 1293. 

Gentian, 632. 

Georgia Velvet Bean, 263. 

Geranium Robertianynfi, 367. 

Gerardia paupercula, 367. • 

Geravdia purpurea , 367. * 

Germany: Horse Reproduction, 410, 
Sheep Breeding, 417, 657. Goat 


Breeding, 407. Stock Production, 
and Food Supply, 533. Sericul¬ 
ture, in West Prussia, 749. Con¬ 
sumption of Sodium Niratc, 988. 
Chemical Fertilisers ant Agricul¬ 
tural Production, 1 091. Sugar Pro¬ 
duction in 1912-13, 1194. 

Germination, see Chemistry and Plant 
Physiology. 

Gigantochloa spp., 498. 

Gimlet Gum, Eucalyptus salubns , 121. 

Ginger, 637. 

Glanders: The Clinical Value of the 
Methylene Blue Reaction in Diag¬ 
nosis, 518. 

Glossina spp., 532. 

Gmelina arborea , 383. 

Goats: The Goats of the Mediter¬ 
ranean Countries, 83. Crosses in 
Sardinia, 180. Experiment in 
Breeding Goats with Supernu¬ 
merary Homs, in Germany, 407. 
Breeding in Brazil, 41S. Goat Coc- 
cidiosis in French West Africa* 
523. Breeding in the Northern 
Territories of the Gold Coast, 
532 Compulsory Keeping of He- 
Goats by the Communes in Prus¬ 
sia, 637. Goats of French West 
Africa, 741. 

Gonake, Acacia arabica , 630. 

“ Goru ', a Three-pronged Pork, 401. 

Grafting: Researches upon Grafts of 
Solatium spp., 142. Selection of 
Stocks in Citrus Propagation, 102. 
Grafting in India, 298. 

Grape: Grape-drying in ■ Australia, 
435. Early Ripening Table ('.ra¬ 
pes for Cultivation in Apulia, Italy, 
513. Soil Ingredients withdrawn 
by Fresh Fruits, 598. Grape-dry¬ 
ing in California, 1274. See also 
Vines. 

Grass Leaf Rush, Juncus anstulatus , 

367- ^ 

Grass-pink Orcliid, Limodormn tu¬ 
berosum, 397. 

Great Britain: Perennial Ryegrass 
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and Wild White Clover Meadows, 
50. The r<>2i Wheat Crop, 92 
British Empire Forestry Conference, 
166. Pig Feeding and the Cost 
of Pork Production, j 84. Elect ro- 
culturc, 255. Poultry Keeping in 
Fruit Plantation, 325. The Syn¬ 
thetic Nitrogenous-Fertiliser In¬ 
dustry, 8<>o. Camphor Industry 
throughout the British Empire, 051. 
Consumption of Sodium Nitrate, 
988. 

Greece: Goats, 83. 

Green Gram, Phaseohts Mungo, 263, 

383. 

Green Spike-rusli, Eleaihai is olivacea , 
3 ^ 7 - 

Greensand, 257. 

Grcwia asiatua , 507. 

Groundnut. Density, Protein and 
Crushing of Decorticated Peanut 
70. Experiments with Pistacio in 
Mauritius, 384. Oil Extraction, 
671. In Brazil, 1078 

“ Guntakali ” or Iron Plate to root 
out Grass, 391. 

Guadua spp., p)8 

" Guanahano ” (Anona mnneata ), 
h37* 

“ Guango Inga Soman , 321. 

Guano, 258, 870. 

Guava, 507, (>37. 

Guetaf, 70*5. 

Gums and Uesins: “ Chiclile " and 
the Exploitation of the “ Zapote ” 
At liras Saftola in Mexico, 57. “ Sil¬ 
ver Wattle ” (him obtained from 
Acacia rival is, 292. American Sto- 
rax Production: Results of Differ¬ 
ent Methods of Tapping Red 
Gum Trees (Liqnidatnbar styra - 
cxflua ), 293. Sources of Turpen¬ 
tine and Resin: in India. BaswelHa 
serrata : in South America, Cerci- 
dmm spinosnm; in Australia, Xan- 
thorrhoea spp., 501. Biological No¬ 
tes on tlie Gum-Arabic Acacias 
of the Egyptian Sudan, 726. Cul¬ 


tivation of the Lac-tree [Rhus 
succt'danca) in Tonkin, 950. 

Gunnies, p)i 

Haematostrhis Bartezi, 025. 

“ Ilafatravonono ”, 198. 

Hflgg Milking Plant, 426 

Hairs, in Fertiliser Industry, 258. 

Hanapal ta, Fmcvaea gigantea , 383. 

Harrow, see Machinery and Imple¬ 
ments 

Hawaii: Consumption of Sodium 
Nitrate, 988. 

Hay Carrier, 89. 

Hay-I,oader, co. 

Hazelnuts, Presence of Copper, 475 

Hedysarum corananmn , 808. 

Hcena fianiculosa , 1222 

Helianthus , see Artichoke, Jerusalem 

Hemp : Germination Power of Hemp 
Seeds after Chloropicrin Treatment, 
265. Growing in Wisconsin, Unit¬ 
ed States, 471 Hemp Stalks as 
a Raw Material for Paper Manu¬ 
facture, j 1 21. Yield per Hectare 
in Czeclio-Slovakia, 1104 

Herb Robert, Geranium Robeitianum, 
3<>7. 

Hevca : Hots fill iclJia Irva 9 53. Change 
Over Tapping of Uevea in Cochin- 
China, 54. Natural Coagulation 
of Latex in closed Vessel after 
Addition of Calcium Salts, 85. 
Influence of Large Cuts on Chem¬ 
ical Composition o£ Latex, 80. The 
Cultivation and Tapping of Para 
Rubber in Burma, S92. Self-Pol¬ 
linating and Cross-Pollinating in 
Dutch Indies, 485. Relation be¬ 
tween tlxc Height of*Tapping, the. 
Width of tlie Sector worked, Fre¬ 
quency of Operation and the Rate 
of Renewal of the Bark in Hevea 
bfasiliensifi 831. The Selection in 
the* Dutch West Indies, 1108. 
Secf also Rubber. 

Hibiscus spp., 388, 392,408,507.1015. 

Hibiscus esculenius , 507, 
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Hibiscus tdiaceus , 498. 

Hides and Skins: Acidulated Leather 
and Leather Meal as Fertilisers, 
258. Skin Trade in Brazil, 418. Ca¬ 
nada’s Fur-Farming Industry, 846. 

Highbush Blueberry, Vaccinium covym- 
bosxtm , 367. 

Hochmoor, 249. 

Hog Peanut, Falcata comosa , 367. 

Hohlrautnvolumenkurve, 249. 

Honduras: The Banana Industry, 299. 

Honeywort, Dennga canadensis , 367. 

Honey: Treatment of Unripe Honey ; 
Successful Experiments in Vacuum 
Boiling, 215. 

Hopea spp, 389 

Hops: Hop-Growing Experiments in 
South Africa, 1007. Area under 
Hop Cultivation in Czech o-Slovakia, 

1194- 

Homs: As Fertiliser, 258. 

Horse Chestnut-tree, Aesculus Hippo- 
castanum, 526, 733, 884, 1100. 

Horse Gentian, Tnosteum aurantia- 
cum , 367. 

Horse Gram, Dohchos biflotus, 383. 

Horses: Dourine, 69,519,1235. Hybrid 
between Equus asinus and E. Kiang, 
79. The Indices of the Mule, 181. 
Horse Harness, 191. The Arab Horse, 
316. Poney of the Island of Hok¬ 
kaido, J apan, 317. Results of Stal¬ 
lion Service in German Stud Sta¬ 
tions./ (Service Season 1919), 410. 
Horse Illnesses, 520, 521. Horse 
Breeding in the North Territories of 
_ the Gold Coast, 532. Private Stud 
Stations versus State Stud, 533 
Comparative Value of Barley and 
Oats for Work Horses, 471. Horse 
Breeding in Bfazil, 649. The 
Creation of an American Utility 
Horse, 650. On tjje Belgian Dra¬ 
ught-Horse, 835. An Attempt!to In¬ 
duce the Hereditary Transmission 
of Dourine, 926. Note on a Di¬ 
sease of the Horse, Enzootic Hae- 


moglobinuria in German Austria, 
927. Camel Surra in Ponies, 928. 
The Sardinian Horse, 935. Ex¬ 
periments made in the United Sta¬ 
tes on the Value of Cottonseed 
Meal as a Partial Substitute for 
Grain in a Ration for Horses, 
936. A German Study of the Trans¬ 
mission of Coat Colour in Thorough- 
breeds, 1140. Results of Measur¬ 
ing and Weighing the Different 
Gasses of Half-Breed Horses at 
the Chief Stud Station of Beber- 
beck (Hofgeismar, Hesse-Nassau) 
1141. The Barb as an Army 
Horse, 1142. 

Horse Syphilis, 69. 

Horsetail: Percentage of Titanium 
Dioxide in the Ash and in the Plant, 
599 Eqinsetmn palustre , 1017. 

Horticulture: Watering by Imbi¬ 
bition, in the Market Garden, 
602. Market Gardening in Italy 
633. Kitchen Gardening in Cuba, 
879. The “ Curuba ” ( Tacsoniamol - 
hssima) Edible Fruit in the Colom¬ 
bian Andes, 1225. The Giant Black¬ 
berry of Colombia, 1226. See Fruit 
Growing, Artichoke, Mustard, etc. 

Hungary: Consumption of Sodium 
Nitrate, 988. Stock Breeding, 1030. 

Hyacinth, Effect of Low Tempera¬ 
tures, 3 59. 

Hyalomma aegvptmm , 72. 

Hydraulics: The Duty of Water in 
the Cache Valley, Utah, 2 5 | The 
Part Played by Rain in Supply¬ 
ing the Water Table, O01 Water¬ 
ing by Imbibition in Market Gar¬ 
den Cultivation, 002. 

Hydrocyanic Acid, 88, 8o(>, 1146. 
In Disinfecting Flour, 972. 

Hygiene of Live Stock: Principal 
Poisonous Plants in Canada, 67. 
The " Whorled Milk-weed (Ascle- 
pias gahoides) a Plant Poisonous, 
to Live Stock, 68. Studies on 
Dourine, 69, Aphthous Fever in 
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1 ndo-China, 70. Inoculating Cat 
tie against Tuberculosis, 71. Spe 
cies of Cattle Piroplasma and their 
Carriers, 72. The Origin of lac¬ 
tose and Dactosuria in Cows, 73. 
Inoculation with Serum as a Pro¬ 
phylactic against Swine Fever, 74 
The Persistence or Disappearance 
of the Virulence of Aphtliic Milk 
during the Manipulations subse¬ 
quent to Milking, 173 The Dip¬ 
ping of Sheep in So-Called Carbo¬ 
lic Dips, 174. The Frequency of 
Latent Forms of Bovine Piro- 
plasmosis in Morocco, 306. Aph- 
thic Fever in Moroco, 30 7. Absorp¬ 
tion of Aphtliic Virus, 308. Im¬ 
munity conferred by the Milk of 
Animals that have recovered from 
Aphtliic Fever, 300 Diseases of 
Dive Stock in Morocco, 315. 
Dcrmatoryctic Mange in Rabbits 
and Guinea-Pigs, 311 The Bacte- 
riopliagous Microbe the Agent of 
Immunity in Pest and “ carboue ”, 
399 Anti-Rabies Inoculation of 
Large Herbivora, 400 Distemper 
of the Pig, 40r. Stephanurosis of 
Swine and its Pathogenetic Agent, 
402 Spontaneous Pyobacillosis in 
Rabbits, 403. Prophylaxis of Poul¬ 
try Diseases, 404, The Use of 
Copper Compounds in the Treat¬ 
ment of Parasitic Broncho-Pneu¬ 
monia Caused by Strongvlus , 517, 
The Clinical Value of the Methyl¬ 
ene Blue Reaction and its Use in 
the Diagnosis of Glanders, 518. 
The Diagnosis of Dourine, 5ro. 
The Toxicity of the Extract of the 
Horse-Bot (Gastrophilus equt), 520, 
A Pathogenetic Bacterium of the 
prodigiosum Type isolated from the 
Horse, 521. Bovine Coccidiosis 
Caused by the Cocdd Eimena 
canadensis , 522. The Treatment of 
Diarrhoeic Enteritis in Calves with 
Iodide of Starch, 523. Treatment 


of Sheep Scab by Sulphur Dioxide 
Gas, 524.^ Goat Cocddiosis in 
French West Airica, 525. Epi¬ 
zootic Diseases of the Dive Stock 
in the Northern Territories of the 
Gold Coast, 532. On Dathyrism 
or Poisoning Caused by Vetch 
Seed, 641 The Value of Arsenical 
Dips as Remedies against Scab in 
Domestic Animals, in the Colonies, 

642. Experiments on the Value 
of Intratracheal Injection for Creat¬ 
ing Active and Passive Immunity, 

643. Bovine Foot and Mouth 
Disease is not Transmissible to 
Man; Human Aphthic Stomatitis 
is not Transmissible to Cattle, 

644. Cvsticercits cameh , a New 
Hydatid found in the Heart and 
Diaphragm of the Egyptian Ca¬ 
mel, 645. Poisoning of Geese by 
the Nut of Hie Cabbage Palm 
(Areca oleracea) as a Remedy for 
Tape-worm in Germany, 646. 
Experiments in France on Mil¬ 
king Cows Suffering from Foot 
and Mouth Disease even when 
the Teats showed Desions, in order 
to maintain Milk Secretion near 
to the Quantity obtained before 
the Disease, 734. Preservation of 
Aphthous Virus by Cold, 735 
Efficiency of Chloroform and Thym¬ 
ol against Hookworms (Uncmaria 
polans) in the Silver Black Fox 
of Canada, 736. Penetration of 
the Trypanosome of Dourine thro¬ 
ugh Mucosa and Teguments, 826. 
Bovine Piroplasmosis in Morocco 
and its Relationship with the 
Piroplastnoses of the Mediterranean 
Basin, 827. ^pedal Facts Relat¬ 
ing to Anthrax in Morocco and its 
Specific Prophylaxis. 828. Haemo- 
preyention and Haemo-vaccination 
against Foot-and-Mouth Disease, 
829. An Attempt to Induce the 
Hereditary Transmission of Dourine, 
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926. Note on a Disease of the 
Horse, Enzootic Haemoglobinuria, 
in German Austria, 927. The Cour¬ 
se Run by Camel-Surra in Ponies, 
Buffaloes and other Animals when 
Naturally Contracted and Artifi¬ 
cially Inoculated, 928 Fowl Spiro- 
chaetosis in Doukkala, Morocco, 
929. Cattle Poisoned by Horse¬ 
tail [Eqmsetum pahtsUe), 1017. Pre¬ 
paration of Arsenical Solution for 
the Destruction of Ticks, 1018. 
Studies and Researches on Epizoo¬ 
tic Foot-and-Mouth Disease in It¬ 
aly and Switzerland, iotq. Pu¬ 
rulent Epizootic Bpididimytis in 
Rams in Former German South- 
West Africa, 1020 Intrajugular 
Inoculation of Rabies Virus into 
the Sheep and Dog, 1021 Eu 
parvphium sinnum , a New Echi- 
nostoma from the Intestine of the 
Pig, 1022. The Presence in the 
Saliva of Healthy Animals of a 
Virus Producing Kerato-Conjunc- 
tivitis and Encephalitis in Rabbits, 
1023. A New Enzootic Disease 
of Fowls Caused by the Trematode 
Prothogommus intei calandu <*, in Ger¬ 
many, 1024. Study on the Trypa¬ 
nosomiasis of Stock in Venezuela, 

1131. Cunent Ideas respecting 
the kicking Habit in Cattle and its 
Causes. Results of Practical Expe¬ 
riments with Drugs in Prussia, 

1132. Experiments in the Treat¬ 
ment of “ Debab ”, 1233. Cri¬ 
tical Study of Davamea spp , Fowl 
Parasite, in the District of Granada, 
Spain, 1134. Experiments made 
in the United States on the Efficacy 
of Carbon Tetrachloride as an An- 
thehnintic, especially against Hook¬ 
worm, 1234. Int^p&lpebral Reac¬ 
tion for the Diagnosis of Ejpurine, 
1235. Transmission of Rindfer-pest 
to Pigs of the Celtic Breed, 1236. 
Cocddiosis of Ruminants in South 


Annam, 1237. Note on Canine 
Rabies in the French Sudan, 1238. 
Note on some Bird Parasites of 
the Belgian Congo, 3230 Resear¬ 
ches on the Bacilli of Avian Tu¬ 
berculosis, 1240 

Hygiene, Rural: The Natural Control 
of Anopheles Larvae by means of 
Aquatic Insects, it 8 . Antiscorbut¬ 
ic Action of Raw Potatoes, whether 
Whole or Crushed, 3, 242. Tse-tse 
Flies in French West Africa, 
360. Bacteriophagous Microbe the 
Agent of Immunity in Human Pest, 
399. Researches of the Bacteria 
of Certain Kitchen Garden Plants, 
468. The Influence of Diet on 
the Antiscorbutic Potency of 
Milk, 469 Food Ration and Vi- 
tamines, 593. Poisoning caused 
by Vetch Seeds, 641. Bovine 
Foot-and-Mouth Disease is not 
Transmissible to Man, 644. Hy¬ 
giene and Public Health in Bra¬ 
zil, 700 The Purification of Se¬ 
wage Water by Activated Sludge 
and the Bacterial Flora in Se¬ 
wage thus purified, 1079 Pella¬ 
gra in Lombardy and Tridcntinc 
Venetia since icoo, 1080. See also 
Feeds. 

Hvosciamus mger % 67. 

Hvphaene coviacea , “ Satrama, " 498. 

Hvstnx spp, 367. 


Ibex : vSpecies found in Mediterranean 
Countries, 83 
Ibidiuw vernale , 367. 

Iceland * Agricultural Experiments, 
Fertilisers and Crop Tests, 881. 
Milch Cows, 037. 

Ilex spp, 367, 733. 

Ilex paraguafensis , 592. 

Ilhcium verum , 919 
Imperata anmdinacea, 498. 
Implements, see Machinery and Im¬ 
plements. 



India : Studies on the Root Nodule 
Organism of the Leguminous Plants 
at the Agricultural Research In 
stitute,Pusa, 270. " Kunipta ” Cot¬ 
ton and its Improvement by Se¬ 
lection, 275 Fruit Growing, 507. 
Banana Cultivation, 500 Pro¬ 
duction of Tea and Tea Trade, 031. 
Consumption of Sodium Nitrate, 
q88 Citrus Fruit Growing, ion 
Cambodia Cotton (Gossypntm lnr- 
sutum ), 1221. 

Indian Chestnut, 316, 520,73*, 884, 

T1OO 

Indian Jute, Corclumt spp , \s)7 

Indian Mallow, AbntiUm inthcim, 

302 

Indigo, Indigo feva tinctnna as a Co¬ 
ver or Green Manure Crop for Rub¬ 
ber Cultivation, 392 Inch go fern 

spp., 270, 302. 

Indo-China: The Seeds of "Sang 
Man Bung, Ilorsfieldia h vfl, 53. 
Change-Over Tapping of Hevea 
in Cochin-China, 5 4 Aphthous Fe¬ 
ver, *70 The Mat Industry in 
Tonkin, 437 Production of Tea 
and Tea Trade, 631. Note on 
the Mountainous Regions of North 
Annani, 787. 

Industries, Animal Products, see 
Dairy ing, Meat, etc. 

Industries, Plant Products: Levu- 
lose Syrup mid Possibilities with 
Artichokes, 200. Flours, Starches 
and Fecula, 201. Cold Packed 
Canned Peas, Studios on the Heat 
Resistant Organisms, 207 The 
White Cherry Industry, 208. The 
ITse of Blood Serum to Replace 
Eggs in making Alimentary Pas¬ 
tes. Some Experiments in Italy, 
209. Industrial Value of the Waste 
from Tomato-Canning Factories, 
434. Utilisation of “ Rifatto ” in 
-the Manufacture of Paper Pulp,, 

436. The Mat Industry in Tonkin, 

437. Chinese Wax, 557. " Ma¬ 


la fu ” or “ Lagmi ” the Palm 
Wine in the Belgian Congo and in 
Southern Tunisia, 672. Vinegar 
from Cereals and the Vinegar In¬ 
dustry in Italy, 673. Results of 
Experiments Carried out in Italy 
at the University Scientific Labo¬ 
ratories on Specimens submitted 
by the National Scientific and Tech¬ 
nical Committee for the Growth 
and Development of Italian In¬ 
dustry, 947 Manufacture of .To¬ 
bacco Shade Cloth, 949. The 
Far-Eastern Lac Industry in France 
950. Camphor Industry, 951 Util¬ 
isation of the Potato as Stock 
Feed, Source of Alcohol, etc. Manu¬ 
facture of Dehydrated and Dried 
Dressed Potatoes, Flour and Starch 
1047. Larch (Venice) Turpentine 
from Western Larch ( Lanx ac¬ 
cident alls) in the United States, 
L049 Preparation of Paraffins 
from Vegetable Oil, 1x69 The 
Utilisation of the Stones of Table 
Fruit, 1275. The Commercial Util¬ 
isation of Cotton Stalks, 1276. 
See also Alcohol. Bread-making, 
Oils, Paper and Wines. 

Ipomaea spp., 208 

Ireland, Flax Cultivation, 290. 

Iris, Effect of Low Temperature, 
159 . 

Irrigation: The Duty of Water in 
the Cache Valley, Utah, 254. Ir¬ 
rigation Experiments with Sew¬ 
age Water in Florida, 473. Water¬ 
ing by Imbibition in Market Garden 
Cultivation, 602. Irrigation with 
the Couten Watering Appliance, 
104T. 

Ischaemum an gusti folium , 498. 

Isifuko, Heena paniculosa, 1222. 

Isoptera borneensiz, 389. 

Italy: Domestic Economy and Agri¬ 
cultural Schools for Girls, 6. The 
Italian Agricultural Society, 7. The 
Cultivation and Distillation of 
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Peppermint in Piedmont, 58. Cul¬ 
tivation of the Artichoke in 
Roman Maremma, 60. The Goats 
of the Mediterranean Countries, 
83. Peach Cultivation in the De¬ 
partment of Casoria (Naples), 94. 
The Cost of Vine and Grapes to 
the Growers of Asti (Piedmont), 
95. Crosses in Breeding Live-Stock 
in Sardinia, 180. Japanese Bi- 
voltines, 188. The White Cherries 
Industry, 208. The " Cignarellone” 
Wheat of Molise, 283. The Breeds 
of Cattle in Friuli, 318. Agricul¬ 
tural Development in Julian Ve- 
netia, 358. Concentrated Commer¬ 
cial Foods in the Trentino, 405. 
Market Gardening in Italy, 633. 
Pig-Breeding in the Marches, 658. 
A Study of the Present Condition 
of Pig-Breeding, 842. The Syn¬ 
thetic Nitrogenous-Fertiliser Indus¬ 
try, 890. Pig Breeding inLatium, 
939, Ligurian Provincial Commit¬ 
tee for Small Industries, 976. Ter¬ 
tiary Nodular Phosphates, 986. 
Consumption of Sodium Nitrate, 
988. A Large Collection of Wheats 
998. Experimental Cultivation of 
Wheats, mo, 1x12. Cost of Pro¬ 
duction of Wheat in Romagna, 
1164. Experimental Cultivation 
of Wheats Foreign Oats and Wheats 
mi. Production of Seed Rice, 
1113. The Sardinian Donkey, 1143. 
Pig-Breeding in Piedmont, 1149. 
Bee Keeping in the Trentino, 1151. 
The Cattle of Sardinia. 1250. 

JACARANDA BRASILIAN A, 733. 

Jacaratia, 823. 

Jamberi, Citrus medica , 298. 

Japan: The T?ony of the Island of 
Hokkaido, 315^ Plants for the 
Manufacture of Paper, 4^8. Pro¬ 
duction of Tea and Tea Trade, 631. 
The Synthetic Nitrogenous-Fer¬ 
tilisers Industry, 390. Note on 


the Camphor Cultivation, 951. Con¬ 
sumption of Sodium Nitrate, 988. 

Japan Clover, 49. 

Jarrah, Eucalyptus marginata, 121, 
396. 

Java: Tea Trade, 631. Consump¬ 
tion of Sodium Nitrate, 988. 

Juncus canadensis, 367. 

Jujube : The “ Masan ” (= Jujube 
Zizyphus Jujuba) Suitable to Cer¬ 
tain Parts of Ceylon, 396. Culti¬ 
vation in the Philippines, 637. 

Jumper: Lycian var (Juniperus Phoe¬ 
nicia) in Sardinia, 632. 

Jimipems spp., 133, 632, 1122. 

Kajduru, Cerbera Odollam , 383. 

Kainit, 258. 

Kahnia spp.. 67, 367. 

Kambu, Pennisetnm typhoideum, 385.' 

Kamia, Avervhoa Bilimbi , 637, 

Karande, Pongamia glabra , 383. 

Karri, Eucalyptus diver si color, 121 . 

Katoka (Treculia sp.) a Tree with 
Edible Fruit of Madagascar, 160. 

Kekuna, Canarium zeylanicmn , 383. 

Kelp, 258. 

Keppitiya, Croton lacciferns, 383. 

Kestner (The) Concentrator, 851. 

Kiwangin-chu, Bambnsa vulgaris , 498. 

Knemidokoptes viviparus, 3TT. 

Kokerboon, 498. 

Kon katliit, Erythrina lithosperma, 
39 * 2 . 

Kudzu, Pneraria Thunbergiana , 156. 

Krystalak, 75. 

Kyatliung, Bambusa polymorph a, 498. 

Laburnum alpinum, 733. 

Lac: Xanthorrhoea 5pp. as a Source 
of Resin for Lac, 501. The Far- 
Eastern Lac Industry in France, 
95° • 

Lacinana graminifoha , 367. 

Laghmi, 672. 

Lalang, 498. 

Lafotrofotsy and Lafatravono, 498. 

Lanzdn, Lansium domesticum , 637. 
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Larch: The Dunkeld Hybrid Larch 
Resistant to Dasyscypha, 40. Ob¬ 
servations on the Planting Coni¬ 
fers, 169. Venetian Turpentine 
from the Western Larch in TJ. S. A., 
1049. 

Large Gerardia, Agalims purpurea , 

367* 

Larger Pine barren Club-moss, Lyco¬ 
podium adpressum , 367. 

Laryx spp., 40, 374, 733, 1049. 

Lathyrism, 544, 641, 706, 1098. 

Lathyrus spp., 641, 706, 1098. 

Laurel, 67, 632, 1122. 

Lavender, 632, 1x22. 

Leeks, Copper Content, 475. 

Lemon: Choice of Stocks for Graft¬ 
ing, 162. Researches on Lemon 
Pip Oil, 206. Soil Ingredients with - 
drawn by Fresh Fruits, 598. Iden¬ 
tification of Timbers, 733. Bud 
Variations in the Eureka Lemon, 
900. Bud Variation in the Lis¬ 
bon Lemon, 90 x. Lemon Varie¬ 
ties in Florida, and Cyprus etc., 
ion. 

Lentils: Copper Content of Seeds, 
475. Vetch Plant with Lentil¬ 
shaped Leaves, 484. Experiments 
in Lentil-Growing in Upper Italy, 
Ti 14. Production and Yield per 
Hectare in Czecho-Slovakia, 1194- 

Lettuce: Bacteria, 468. Copper Con¬ 
tent 475. Oil, 671. 

Leucite, see Manures, Potassic. 

Liatris gramini folia, 367. 

Libya: The Goats of the Mediter¬ 
ranean Countries, 83. Castor-oil 
Plant of Cyrenaica, 157. Wheat 
of Cyrenaica, 282. Observations 
on the Wheats of Libya, 999. 
Cyrenaica as a Stock-Breeding 
Country, 1029. * 

“ Ligaturateur univcrsel ”, an Appa¬ 
ratus for Making Ligatures, 549- 

Ligustrum vulgare 9 733, 884. 

Lilac, Effect of Low Temperatures, 
159 . 


Lilium spp., 159, 367, 1112. 

Lily, Effect of Low Temperatures, 
159 . 

Limes: In U. S. A., Porto Rico, 
Rhodesia India and Cyprus 1011, 
Cultivation in Dominica, 596. Coef¬ 
ficient of the Leaves, 526. Tilia 
grandiflora, ion. 

Liming: Lime Induced Chlorosis in 
the Soil, 128. The Ehrenberg 
Law on the Relation between Pot¬ 
ash and Lime, 130. Respective 
Roles played by the Bases, Potash, 
Lime and Magnesium, in Culti¬ 
vated Plants, 138. The Lime Fac¬ 
tor in Permanent Soil Improve¬ 
ment: 1) Rotations without Le¬ 
gumes; 2) Rotations with Legumes, 
256. Amount of Agricultural Li¬ 
me used in the Manufacture of 
Mixed Fertilisers during the Years 
1917-18 in the United States, 258. 
Acidity of buried Herbaceous Plants 
and the Lime Soil, 261. Suscep¬ 
tibility of Flax to Lime, 291. The 
Effects of Liming on the Avail¬ 
ability of Soil Potassium, Phospho¬ 
rus and Sulphur, 1093. 

Limodorum tuberosum, 367. 

Linum floridanum, 367. 

Lippia citriodora , H22. 

Liquidambar styraciflua, 293,498, 733. 

Liriodendrum tulipifera ,498, 698, 733. 

Locusts: As a Fertiliser, 18. 

Lolxum spp., 50. 

Louicera xylosteum, 733. 

Lopseed, Phryma leptostachya , 367. 

Low Cyperus, Cyperus diandnts , 367 

Lucerne: Effect of Alfalfa on the Sub¬ 
sequent Yields, of Irrigated Field 
Crops, 131. Quantity of Water 
giving the best Results, 254. Be¬ 
haviour of * Hybrids Medicago sa- 
tiva M. falcata , 483. The Pro¬ 
duction of Alfalfa Seed in New South 
Wales, 493. Factors that Affect 
Alfalfa Seed Yields, 494. Selection 
in New Zealand, 896. Culture in 
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Argentine, 907. Experiments in 
Growing Lucerne on Dry Soils, 
in Italy, 1118. 

Lucmana graminifolia, 367. 

Luff a acutangula , 507. 

Lupins: Poisonous Varieties in Ca¬ 
nada, 67. Importance of Lupins 
as a Food, 119, 737 * Fertilis¬ 
ing Value of Water Used to Remo¬ 
ve the Bitter Taste of Lupins, 
132. Importance of Lupin Cultiva¬ 
tion 119. Titanium Dioxide Content 
in Plant and Ashes, 599. Spon¬ 
taneous Fermentation, 706. In¬ 
fluence of Drought, 885. 

Lycopodium spp., 367. 

Lycopus uniflorus , 367. 

Lyncha vneuna, 1239. 

Lyonia spp., 367. 

Lyre Leaf Rock Cress, A?abis ly - 
rata, 367. 

Lyrycons campestris , 421. 

Lvsichiton camtschatcense , 67. 

MacahubEIRA, 700. 

Macedonia: The Goats of the Medi¬ 
terranean Countries, 83. 

Machinery and Implements, Agri¬ 
cultural : New Agricultural Im¬ 
plements, 89. A New Hay-Load¬ 
er, 90. An Automatic Indicator 
of the Humidity of Cereals, 91. 
Excelsior Motor Plough, 190. Hor¬ 
se Harness, 191. Hot Air Dryer 
for Making Soluble Milk Powder, 
192. Apparatus for Protection 
from Frost, 246. Harvest Machine 
for Camphor, 294. Tractor Re¬ 
sults in Belgium, 328. The Sink¬ 
ing and Adherence of Agricultural 
Tractor and Motocultivator Wheels, 
329. Safety Pendulum for Trac¬ 
tors, 330. Utilisation of Auto¬ 
mobile Engines, ^31. Th$ Eco¬ 
nomic Advantages of Mechanical 
Ploughing, 424. Substitution of 
Vegetable Oil for Paraffin as Fuel 
for Motors and Tractors in the 


Colonies, 425. The Hagg Milk¬ 
ing Plant, 426. Mechanical Cul¬ 
tivation of Rice Fields, 491, 623, 
624. An Inquiry on Power Farm¬ 
ing in Ontario, Canada, 547. The 
Samson Tractor, 548. An Appa¬ 
ratus for Making Ligatures, 549. 
Tractors in Fire Lines in the 
Landes, France, 640. Progress of 
Power-Farming in France. In¬ 
stitution of a Central Committee 
of Mechanical Cultivation and Estab 
lishment of Experimental Stations, 
662. The “ Unde Sam ” Tractor, 
664. Coupling Binders to Tractor 
666. Regulating Double Brabant 
Ploughs, 667. TheMarciandi-Porta 
Rotary Digger, 668. A combined 
Dodder and Plantain Seed Elimina¬ 
tor and threshing Machine, 669. 
The “ Pax ” Sprayer, 670. Motor 
Cultivation in Brazil, 700. Operat¬ 
ing the Tractor Plough, 751. The 
“ Mav ” Cultivator for Rocky Land 
752. Penkala Press for Compres¬ 
sing Dry Pulp into Briquettes, 753, 
The Guy “ Motorpress ” for Ap¬ 
plying Mechanical Pressure to Exist¬ 
ing Installations, 754. The Simplex 
Super-press (with Movable Pan 
and High Pressure), 755. The Alex¬ 
is Cliaussepicd Apparatus for the 
Rapid Production of vSparkling 
Wines, 756. Milk-weigliing Bal¬ 
ance, 757. Reciprocating Butter- 
worker, 758. The Increase in the 
Price of the Agricultural Mach¬ 
inery since 1913 and the Principal 
Reasons which have caused it, 
847. Motorcultural Tests in Vine¬ 
yards at Beziers, 848. Compara¬ 
tive Resistance between Mechan¬ 
ically Dra^jn and Animal Traction 
Plough, 849. The Torelli Spray¬ 
ing Motorpump, 850. The Kestner 
Concentrator, 851. The Cirio Ae- 
xopycnometer for Measuring the 
Concentration of Tomato Preserves* 
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85 2. The Spring International Ex¬ 
hibition of Motorculture, Paris, 
February 10-20, 1921, 944. Mo¬ 
torculture in Spain, page 1220. 
Motor Ploughing in Cyrenaica, 1039. 
Trials of Gianctti Motorcultivators 
in Capitivnata, Italy, 1040. Cou- 
Len Watering Apparatus, 1041. 
Martinotti Apparatus for Prepar 
ing and Bottling Sparkling Wines, 

1042. The Suvino Rice Dryer, 

1043. Measures to Encourage 
Power-Farming in the State of 
Minas Geraes (Brazil), 1078. A 
gricultural Machinery in Spain, 
1157. The " Maskell Junior ” 
Motor Plough, it 58 The Beaters 
of Threshing Machines, 1159 
Machines for Treating Cotton Seed 
against the Pink Boll Worm, 1160. 
Utilisation of Waste Farm Pro 
ducts for Fuel, 1161. Paraffin 
from Vegetable Oil as a Motor 
Fuel, 1169. The Water-Raising 
Machines and Motor Engines most 
Suitable for Land Drainage Plants, 
1269. Construction and Use of 
Grape Evaporators in California, 
1274. 

Macondo, 823. 

Macrochloa tevacissima , 498. 

Madagascar: Cotton in South-West, 
52. “ Katoka " a Tree with Edi¬ 
ble Fruits of Madagascar, 160 On 
vSome Plants suggested for Paper 
Manufacture, 498. Zebu Breed¬ 
ing, T252. 

Magnesia: Respective Roles played 
by the Bases, Potash, tame and 
Magnesium, in Cultivated Plants, 
T38. The Importance of Magnesium 
Sulphate as Fertiliser, 989. 

Mahalunga, Citrus medica , 298. 

Mahoganies, 168. 

Maize: Climatic Factors in Austra¬ 
lia, 8. The Influence of Farmyard 
Manure on Utah Soils, 16. The 
Inequality of Reciprocal Maize 


Crosses, 34. On the Fixation of 
a Hybrid between Euchlaena and 
Maize, 35. Relative Yields from 
Broken and Entire Kernels of Seed 
Maize, 46. Predicting Formulae for 
Maize Yields, in the United States, 

123. Damage to Maize Crop by 
Weather in the United States, 

124. The Amount of Watering giv¬ 
ing the best Results, 254. Im¬ 
provement by Selection of Yellow 
Flint Maize in Mauritius,273. Mai¬ 
ze in Brazil. 382. Copper Content 
in Maize, 475. Selection in Ger¬ 
many, 478. Brachytic Variation 
and Value for Dry hand Cultiva¬ 
tion, 481 Heritable Character 
of Maize, Adherence of Leaves, 
Bracts and Inflorescences, 482. 
Field Experiments with Maize in 
New South Wales, 1919-20, 490. 
Percentage of Titanium Dioxide 
in the Ashes and in the Plant, 
59Q. Types of Maize with a High 
Gluten Content, 613. The Ex¬ 
planation of Heterosis in Maize, 
614. Zea Mays dentiformis var. 
leucoceras , a New Variety of Maize 
from French Guinea, 619. Results 
of Experimental Cultivation of 
“ Reggiano ” Maize (Early Dwarf) 
in Italy, O20. Chemical Compo¬ 
sition, 625. Effect of Tempera¬ 
ture on ripening of Sweet Maize, 
708. Possibility of Eliminating Cer¬ 
tain Abnormalities in Maize by 
Inbreeding. 713. Selected August 
Maize from Piacenza, 714. Yield 
of Alcohol from Maize Distillation, 
764. Transmission of the Abnor¬ 
mal Character “ Zig-Zag ” Culm in 
Maize, 811. {Titrogen and Other 
losses during the Ensiling of Maize, 
952. The SJehaviour of the Charac¬ 
ter Shrunken Endosperm in Maize, 
995. A Comparative Study of the 
Composition of the Sunflower and 
Maize Plants, 1003. Inheritance 
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of Green and Yellow Pigments 
in Seedlings and Interesting Phe¬ 
nomena of “ Linkage ” and “ Cros¬ 
sing Over ’* 1102. Sterile Male An¬ 
thers of Maize as Heritable Charac¬ 
teristics, 1103. Production and 
Yield per Hectare in Czechoslova¬ 
kia, 1194. Maize in Bread-Mak¬ 
ing, 1197. White Sheath, a Trans¬ 
missible Character of Maize, 1209. 
Effect of Degerming on the Fatten¬ 
ing Value of Maize; Experiments 
made in Hungary, 1246. 

Makopa, Eugenia javanica, 637. 

Malafu, 672. 

“Malanga”, Colocasia esculenta, 710. 

Mallet Gum, Eucalyptus sp., 121. 

Mallow: In Sardinia, 632. 

Manganese: General Presence of Man¬ 
ganese in Plant Tissues, 1097. 
Experiments with Zenonite as a 
Manganic Fertiliser in Italy. 1205. 

Mango : Mangifera indica t 637. Per¬ 
centage Composition of the Fruits, 
638. The Mango in Porto Rico, 
710. In Costa Rica, 1125. Des¬ 
criptive List of Mango Varieties 
in India, 1227. 

Mangosten, Garcmia Mangos tana, 

637. 

Mangrove, Rhizophora racemosa (= R. 
Mangle ), 1128. 

Manioc: Analyses of Five Specimens 
of Brazilian Manioc, 155. Expe¬ 
riments in Mauritius, 384. Ma¬ 
nioc used as a Food for Living 
Stock, 1261. See also Arrowroot. 

Manures and Manuring: The Value 
of Farmyard Manure on Utah Soils, 
U. S., 16. The Industrial Util¬ 
isation of the Locust, 18. Fertil¬ 
ising Value of Water Used to 
Remove Bitter Taste of Lupins, 
119. Effect of Manure Sulphur 
Composts upon the Availability 
of the Potassium of Greensand, 
257. A Survey of the Fertiliser 
Industry in the United States, 


258. Plant Analysis in Relation 
to Manuring, 603. A Critical Stu¬ 
dy of Pot Fertiliser Experiments, 
604. The Effect of Manure: Sul¬ 
phur Composts upon the Solu¬ 
bility of the Potassium of Green¬ 
sand, 605. The Manurial Value of 
Carbon Dioxide, 704. The Use 
of Fertilisers in Cuba, 879. The 
Problem of Modem Commercial 
Fertilisers in China, 889 Fertil¬ 
iser Test in Iceland, 881. The In¬ 
fluence of Fertilisers upon the 
Productivity of the Soil, 985. The 
Supply of Fertilisers and the In¬ 
crease of Agricultural Production in 
Germany, 1091. Radio-activity Ex¬ 
periments in Spain, 1095. 

Manures, Green : The Utilisation of 
Opuntia spp. as Green Manure, 59. 
Acidity of Buried Herbaceous 
Plants, 261. The Green Manur¬ 
ing of Rice Fields, 286. Cover 
Crops and Green Manure Crops for 
Rubber Plantations, 392. The Ef¬ 
fect of Green Manures on Citrus 
Cultivation, 596. 

Manures, Nitrogenous: Nitrification 
and Effect of Oxidation of Sulphur 
in Soils, 251. Ammonification of 
Manure in Soil, 252. Quantity in 
Tons, of Materials used in the Manu¬ 
facture of Fertilisers in 19x7 and 
1918 in the United States, 258. 
Field Experiments with Nitrogen¬ 
ous Fertilisers, in the United 
States, 369. The World's Synth¬ 
etic Nitrogenous-Fertiliser Indus¬ 
try, 890. The Mechanism of the 
Decomposition of Cyanamide in 
the Soil, 891. A comparative Study 
of the Consumption of Sodium 
Nitrate, 988. Experimental Re¬ 
searches on the Manufacture of 
Nitrates by the Biochemical Oxi¬ 
dation of Ammonia, in France, 
1204. 

Manures, Phosphatic: Phosphates of 
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Lime in North Africa (Barbary), 
19. The Solubility of Rock Phos¬ 
phate caused by Sulphur Oxida¬ 
tion in Soil, 251. Quantity of 
Materials Used in the Fertili 
ser Industry in the Years 1917 and 
1918 in the United States, 258. 
Location and Lie of the Phosphate 
Beds in Western Morocco, 368. The 
Reversion of Superphosphate, 474. 
Production of Mineral Phosphates 
in the United States in 1920, 799. 
Phosphates of Nauru and Ocean 
Islands, 800. The Physical Chem¬ 
istry of Basic Slag, 801. Assi¬ 
milation of Phosphoric Add and 
Reaction of the Soil, 892. Ter¬ 
tiary Nodular Phosphates in Italy, 
986 An Esthonian Phosphorite 
and its Effect upon Plants, 987 
Italian Phosphate Mines in Egypt, 
1092. Direct Application of Mine¬ 
ral Phosphate to the Soil in the 
United States, 1203. 

Manures, Potassic: The Potash Salts 
of Upper Alsace and their Utilisa¬ 
tion in Colonial Agriculture, 20. The 
Ehrenberg Law on the Relation 
between Potash and Lime, 130. 
Respective Roles Played by the 
Bases, Potash, Lime and Magne¬ 
sium in Cultivated Plants, 138. 
Effect of Manure Sulphur Composts 
upon the Availability of the Potas¬ 
sium of Greensand, 257, 605. 
Quantity of Materials Used in the 
Fertiliser Industry in theYears 1917 
and 1918 in the United States, 
258. The Use of the Ash of A tri¬ 
plex Halimus as a Fertiliser, 705. 
The Ash of the Green of Almonds 
as an Industrial Product, 802. 
Halophytes as Potassic Manure, 
803. Leudte, 1094* 

Marandn, Spondias dulcis , 1126. 

Martscus mariscoides , 367. 

Market Plants: Cultivation in Italy, 

633. 


“ Marmotier ”, Prunus bngantiaca, 
499 - 

" Marmotte ” Oil, 499. 

Maroola, ScUrocarya caffra , 723. 

Masan, Zizyphus Jujuba , 396 

“ Matai ”, or Black Pine, 498. 

Mate, Ilex paraguayensis, 592. 

Math, Phaseolus acomtifohus , 270. 

Matthxola spp., 1122. 

Mauritius: Maize Selection, 273. 
Food Crops, 384. Tobacco Grow¬ 
ing, 504 Camphor, 951. 

Me, Indigofera Unctoria , 392. 

Meat: Intensive Production of Baby 
Beef. 80. Pig Feeding and tiie 
Cost of Pork Production in Eng¬ 
land, 184. The Frozen Meat In¬ 
dustry in Brazil, 767. The Meat 
of Tuberculous Cattle, 973. Meat 
Infested by Tnchinella spiralis ; 
Application of X-Rays, 974 Dried 
Beef (“ Xarque ”) Industry and 
Trade in Brazil, 1078. Bacteriolo¬ 
gical Investigation of Some Pork 
Butchers’ Products, 1172. 

Meadows and Pastures: Perennial 
Rye Grass and Wild White Clover 
in England, 50. Effect of Mole 
Tunnelling on the Flora of the 
Pastures of Cantal, France, 51. 
Grazing and Feeding in the North¬ 
ern Territories of Gold Coast, 
532. Increased Yield of Perman¬ 
ent Pastures, 1002. Andropogon 
purpureo-sericeus , and its Import¬ 
ance in tire Improvement of Graz¬ 
ing Areas in the Bombay Deccan, 
India, 1216. 

Meadow Grass, 599- 

Medicago sp., 706. 

Medicinal Plants: Aromatic and Medi¬ 
cinal Plants of the Sardinian Flora, 
632. Medicinal* and Perfume Plants 
of Sicily, 947* Se e also the Na¬ 
mes of Plants. 

Melaleuca, 1122. 

Melia Azedarach , 298, 733. 

Melilotus spp., 288, 706, ri22. 
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Melinis minuhflora , 1078. 

Melissa spp, 1122. 

Melon: Cantaloup Seed Oil, 433. 

Melocanna bambusoides, 498. 

Menispermum canadense , 67. 

Meteorology: Influence of the Weather 
on Development and Yield of the 
Chief Crops in Australia, 8. Ef¬ 
fect of the Weather on Crops in 
Alaska in 1918, 9. Effect of 
Temperature upon the Polar and 
Altimetric Limits of Tree Growth, 
10. Qimatic Influence on Forestry 
and Agricultural Vegetation in 
Swanland, Australia, 121. Agri¬ 
cultural Climatology in Tasma 
nia, 122. Mathematical Enquiry 
into the Effect of Weather on 
Maize Yield in the United States, 
123. Damage to Crops by Weather 
in the United States, 124. Pre¬ 
vention of Damage by Frosts, 125. 
The Choice and Use of Instruments 
for Measuring Radiation in Agri¬ 
cultural Climatology Researches, 
126. Development of Agricultur¬ 
al Meteorology in the United 
States, 245. Apparatus for Pro¬ 
tection from Frost in the United 
States, 246. Evidence of Cli¬ 
matic Effects in the Annual Rings 
of Trees, 247. Effect of Prema¬ 
ture Freezing on Composition of 
Wheat, 268. Effects of Heat and 
Drought on Eucalyptus Plants, 
303. Phenological Observation and 
Studies in Holland, 361. Weather 
Conditions in South Florida Rela¬ 
tive to the Cultivation of Sugar 
Cane, 362. Theory of Injury Due 
to Freezing of Fruit Buds from 
the Protection Standpoint, 363. 
The Effect of Frost upon Roots, 
and the Best Megrim of Minimis¬ 
ing Injury thus Caused, 364* The 
Use of Smoke-Producing Candles 
to Prevent the Injury Caused by 
White Frosts, 365. Effect of 


Late Spring Frost upon Forest Ve¬ 
getation in the Wasatch Mountains 
of Utah, U. S., 472. The Influence 
of Temperature and Rainfall on the 
Yields of Certain Kinds of Wheat at 
Swalof and Ultuna, Sweden. Re¬ 
cent Development of the Organisa¬ 
tion of the Service of Agricultural 
Meteorology in Sweden, 702. The 
Degree to which Plants can be con¬ 
sidered as Integral Factors Capable 
of Measuring the Complex Effect 
of Climatic Factors, 789. Effect of 
an Extraordinarily Hot April on 
the Progress of Phenological Phe¬ 
nomena in East Prussia in 1918. 
790. Effect of Late Spring Frosts 
on the Vine, 79T. Effect of Late 
Spring Frosts on the Geographical 
Distribution of Forest Trees, 792 
Effect of Altitude on the Appear¬ 
ance of Diflerent Phases of Growth. 

884. Influence of Periods of 
Drought on the Growth of Plants. 

885. Weather Forecasts and Agri¬ 

culture, 977. Summer Rainfall and 
the Penetration of Mediterranean 
Vegetation into French Pyrenees. 
978. Weather Bureau Activities 
in California as Applied to the 
Production of Sugar Beets, Citrus 
Fruits, Dates and Rice, 979 Tem¬ 
perature Survey and Length of 
Growing Season in the Salt River 
Valley, Arizona, U. S., 1082 

Investigation upon the Critical 
Period of Wheat at College Park, 
Maryland, U. S, 1083. How to 
Forecast the Total Yield of Cotton 
from Weather Records in Novem¬ 
ber, 1084. Nicolaidi Sacks, a Pro¬ 
tection against White Frosts in 
Spring, 1085. Relation of Culti¬ 
vation of **Abaca ” (Musa texti¬ 
les) to Climatic Conditions in the 
Philippines, 1198. 

Methods of Cultivation: Experiments 
of Crop Rotation in the State of 
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New York, U. S, 14. The Necessity 
of a Chrnge in Crop System in 
Western Canada, 15. Effect of 
Alfalfa on the Subsequent Yields 
of Irrigated Field Crops. 131. 
Electroculture, 255. Rotations 
with and without Legumes in Ex¬ 
periments on the Lime Factor for 
Permanent Soil Improvement, 256 
Deep versus Shallow Cultivation 
Experiments, ete. 400. Employment 
of Agricultural Machinery in the 
Cultivation of Rice in California, 
49 *. 

Methylene Blue Reaction in the 
Diagnosis of Glanders, 518 

Mexico: “ Chicle ” and the Exploit¬ 
ation of the “ Zapote ” (Achras 
Sapota ), 57. Consumption of So¬ 
dium Nitrate, 988. Vanilla Pro¬ 
duction, xoo8 Production of Ca¬ 
cao in Tabasco (Mexico), 1009. Pi¬ 
ne-Apple Cultivation, 1224 

Microbiology, Agricultural: Cold Pack¬ 
ed Canned Peas, Studies on the 
Heat Resistant Organisms, 207 
The Influence of Light Rays on 
Azotobacter , 269 Studies on the 
Root Nodule Organisms of the 
Leguminous Plants, 270. Research¬ 
es of the Bacteria of certain 
Kitchen Garden Plants, 468 Ef¬ 
fects of Lght Rays on Azotobacter , 
477 - 

Milk: Payment for Milk according 
to Fat Content, 2T0 Manufac¬ 
ture of Soluble Milk Powder in 
Argentina, 211. The Retention of 
Milk, 312. Studies on Milk, 558, 
1278. Method for Detection of 
Normal Milk, 559. Estimation of 
Added Water in Milk Analyses, 
438. A Basis for Distinguishing 
Heated from Unlieated Milk, 560. 
Amounts of Acidity and Coagulation 
in Fresh Milk, 561. Micro organ¬ 
isms Persisting in Milk after Pa¬ 
steurisation; their Role in the 


Decomposition of Hydrogen Per¬ 
oxide, 675. Milk-weighing Balance, 
757. Contiibution to the Know¬ 
ledge of the Biochemical and Bio¬ 
logical Qualities of Goat's Milk, 
765. Sudden Physiological Chang¬ 
es in Lactic Ferments due to In¬ 
dividual Divergences, 855 Pasteur¬ 
isation, 1050. The Oxhydridase 
of Milk, 1170. Studies on Varia¬ 
tions in the Reaction of Freshly 
Drawn Milk, 1279. A Method for 
the Preliminary Detection of Ab¬ 
normal Milk based on the Hydro¬ 
gen-Ion Concentration, 1280 The 
Value of the Reductase Test in 
the Dairy Industry, 1281 Car¬ 
bonic Acid and Carbonates in Cow's 
Milk, 1282 Determination of Wat¬ 
ering and Skimming in the Case 
of Samples of Altered Milk. 1283 
Keeping Quality of Milk, 1284 The 
Alcohol Test as a Means of Deter¬ 
mining the Quality of Milk for 
Condensed Milk Factories, 1286 
The Sbotogenes Test as an Index 
of the Contamination of Milk, 1287 
A Pseudo-Lactic Ferment of fre¬ 
quent Occurrence in Milk, " Glair- 
eous Lactic Streptococcus ", 1288 
Causes and Preventive Treatment 
of “ Buttons " in Sweetened Con¬ 
densed Milk, 1289. 

Millet: Chemical Composition, 625. 
Production and Yield per Hectare 
in Czecho-Slovakia, 1194 

Millet, Italian (Setana itahca ), 385. 

Milling: Nomenclature of Flours, 
Starches and Fecula, 201. Varia¬ 
tions in the Composition of Wheat, 
202. Actions of Hydrogen Per¬ 
oxide on Flours, 203. The Danger 
of using Hydrocyanic Add for 
Disinfecting Flour, 972 

Mimi&sops hexcZhdra, 298. 

Mintr Cultivation and Distillation 
of Peppermint in Piedmont, 58. 
Water-mint in Sardinia, 632. Mm- 
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tha Pulegium, 947. Mint in Alge¬ 
ria, 1122. 

Mitragyna macrophylla, 925. 

Moehnngia lateriflora, 367. 

Mohair, 83. 

41 Moko ” or Vicia Ervilia Flour, 405. 

Moles: Effect on the Flora of the 
Pastures of Cantal, 51. 

Molinia coerulea, 1247. 

Momordica Charantia, 507. 

Monthrichardia arborescem , 498. 

Morocco: Forestry Resources of Span¬ 
ish Morocco. 167. Bovine Piro- 
plasmosis, 306, 827. Aphthic Fe¬ 
ver, 307. Stock Breeding in Moroc 
co, 315. Phosphate Beds 368. 
Bee-keeping, 746. Anthrax of Mo¬ 
roccan Stock, 828. Milk and But¬ 
ter Competition, 1257. 

Mulberry: Content, 136. 

“ Muli ** Melocamia bambusoides, 498. 

Mullein: In Sardinia, 632. 

Mungo Bean, 263. Composition, 625. 

Mungongo, Ricinodendron Rautanenii, 
498. 

Munguguboya, 498. 

Musa textilis, 1198. 

Musanga Smithii, 1277. 

Mustard: Chinese Tuberous Mustard 
(Sinapis juncea var. napiformis), 
61. Studies on Mustard Seed and 
Substitutes, 296. 

Myrtle, 148, 632, 733, 947, 1122. 

Nabalus alba , 367. 

Nan-chu, Dendrocalamus giganteus, 
498. 

Napier Grass, Pennisetitm purpn- 
reum, 1217. 

Napaga bingervilliensis, 925. 

Narcissus spp., 361, 1122. 

Nasturtium officinale, 262. 

Natal Grass, Trichqfaena rosea, 922. 

Nattasuiiya, Tritonia diversifolia, 383. 

Neem, Amdirachta indita, 298. 

Negrara, Vine Stock of the Trentino, 
302. 

Nemolin, 406. 


Neopieris mariana , 367. 

Nerium Oleander, 733. 

Netherlands: Phenological Observa¬ 
tion and Studies in Holland, 361. 
Synthetic Nitrogenous-Fertiliser In¬ 
dustry, 890. Consumption of So¬ 
dium Nitrate, 988. Sugar Pro¬ 
duction in 1912-13, 1194. 

Nettle: Nettle Meal as Forage, 406. 
Titanium Dioxide Content in the 
Plant and in the Ashes, 599. 

New Zealand: Field Peas for Fat¬ 
tening Lambs, 82. Beetroot Se¬ 
lection 899. Consumption of So¬ 
dium Nitrate, 988. New Zealand 
Waste Timber for Paper Making, 

1233. 

Nieotiana Tabacum, 392, 

Nigella sativa , 671. 

Niger, Cake, 76. 

Nipa, Nipa fruticans , 637, 916. 

Nitrification, see Soil and Soil Mi¬ 
crobiology, Manures, Nitrogenous. 

Northern Bugle-weed, Lycopus uni - 
florus, 367. 

Norway : Agricultural Accounting in 
Norway during 1918 and 1919, 
194. Organisation of Agricultu¬ 
ral Book-Keeping in Norway, pa¬ 
ge 795. Synthetic Nitrogenous- 
Fertilisers Industry, 890. Consump¬ 
tion of the Sodium Nitrate, 988. 

Nyssa: N. aquatica, 498. 1 V. multi - 

flora, 733. 

Oak: Artificial Production of Vi¬ 
gorous Trees, 40. Cork-Oak in 
Spanish Morocco, 167. Digesti¬ 
bility Coefficient in the Leaves, 
Twigs and Small Branches, 526. 
Effects of Late Spring Frosts, 792. 
Researches on the Origin of the 
Oak, 824. 

Oat: Nutritive Value of the Pro¬ 
teins of the Oat, 2. Climatic Con¬ 
trol in Australia, 8. The Value 
of Farmyard Manure on Utah 
Soils, 16. Early Varieties, 45. Cul- 
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tivation in Tasmania, 122. Dam¬ 
age to Crop by Weather in the 
United States, 124. Yield of the 
Oat Crop in Norway, 194 The 
Amount of the Irrigation Water 
giving the Best Results, 254. 
Behaviour of Certain Hybrids of 
Oats at Rampart Station, Alaska, 
272. Copper Content, 475. Se¬ 
lection in Germany, 478. Distri¬ 
bution of Titanium Dioxide in 
the Ashes and in the Plant, 599 
The Improvement by Selection 
in the United States, 611. Notes 
on Cultivation in France, 618. 
The Relation of Certain Nutritive 
Elements to the Composition of 
the Oat Plant, 1099 Experimen¬ 
tal Cultivation of Foreign Oats in 
Italy, 1111. Production and Yield 
per Hectare, in Czecho-Slovakia, 

1194- 

Ochlandra stndula , 498. 

Ochroma , Balsa, 823 

Oil Crops: The Seeds of Prunus bn - 
gantiaca Will and their Oil, 499. 
The Cultivation of Fraxinus chi - 
nensis in China, 500. Curua Palm 
Oil from Attalea spectabihs in 
Brazil, 627. Seed Oil Production 
in Egypt, 671. Resistance of Oil 
Seeds to Prolonged Heating, 707 
The Oil of South African Maroola 
Nuts ( Sclerocarya caffra ), 723. Spa¬ 
nish Sauge (Salvia Juspamca) as 
an Oil-bearing Plant, Qr3- Fruits 
of Heena panuulosa in South Africa 
as a Source of Oil, T222. 

Oils, Various: Coliunc Oil Industry, 
120. Castor-Oil Industry in the 
United States, 205. Research on 
Demon Pips Oil, 206. Apricot 
and Peach Kernel Oils as Possi¬ 
ble Substitutes for Almond Oil, 
432. Cantaloup Seed Oil, 433. 
Tomato Seed Oil, 434. The Seeds 
of Prunus briganttaca Vill. and 
their Oil, 499. Production and 


Utilisation of Maize Oil in the 
United States, 555. The Oil of 
Prickly Pear Seed, 628 Veget¬ 
able Oils in Brazil, 700. Marola 
Nuts ( Sclerocarya caffra) Oil, 723. 
Contribution to the Study of Gra¬ 
pe-Pip Oils, 1046. Oil from the 
Feet of Oxen and Sheep, 1173. 

Old man Saltbush, A triplex nummu * 
lana 9 807. 

Olive Tree: Bud Variations, 148. 
Copper Content, 475 Mineral In¬ 
gredients of the Fresh Fruits, 
598. Olive Wood, 733. Pyre¬ 
nees Olive, 978. 

Onion: Copper Content, 475. Cul¬ 
tivation in Dominica, 596. In 
Italy, 633. Storage, 1051. Pro¬ 
duction and Yield per Hectare in 
Czecho-Slovakia, 1194. 

Opuntia: Opuntia spp. as Green 
Manure, 59. The Prickly Pear 
in Australia, 59 Alcohol from 
the Prickly Pear, 430 The Oil 
of the Prickly Pear Seed, 628. 
Prickly Pear as a Raw Material 
for Industrial Alcoholic Produc¬ 
tion, 764 

Orange: Studies on Grafting in In¬ 
dia, 298 Cultivation of Citrus 
Trees in Tunisia, 395. Copper 
Content, 475. Reduced Acidity 
Caused by Certain Sprays, 609. Cul¬ 
tivation in the United States, Por¬ 
to Rico, Rhodesia, India and Cy 
pms, 1011 See also Citrus. 

Orchis spectabilis , 376. 

Oroxylon indicwn, 383. 

Oryctogalus cumculus , 408. 

Osmorrhtza longistyhs , 367. 

Ovagsolan, 840 

Oxycoccus macrocarpon, 367. 

Oxytenanthera spp,*498. 

Oxytropis Lambeyti^ 67 

m 

Packing* and Transport of Agricul¬ 
tural Products: Spontaneous Com¬ 
bustion in a Heap of Sacks, 1055. 
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Pale Wild Sunflower, Helianthus 
giganteus , 367. 

Palm-Trees, see Various Names. 

Panic Grass, Pamcum spp, 367. 

Pamcum colonum, 507. 

Panicum minutiflorus, 816, 1078. 

Pamcum obscurans, 498. 

Panicum Teneriffae, 922. 

Pamcum spp., 367. 

Papaya, 637. 

Paper: Fibre Studies of Philippine 
Dipterocarps, 389. Utilisation of 
“ Rifatto ” in the Manufacturt 
of Paper Pulp, 436. Plants Sug¬ 
gested for the Manufacture of 
Paper in Various Countries, 498 
Paper Pulp Supplies from India, 
948. Hemp Stalks as a Raw Ma¬ 
terial for Paper Manufacture 1121 
New Zealand Waste Timber for 
Paper Pulp, 1233. Utilisation of 
West African Corkwood ( Musanga 
Smithii) for the Manufacture of 
Paper Pulp, etc., 1277. 

Paraffins: From Vegetable Oil, 1169 

Parashorea Malaanonan, 389. 

Parthenium argentatum , 724. 

Paspalum notatum , 387. 

Paspalum scrobiculatum, 385. 

Pauk-kwe, Abutilon tndicum , 392 

Pauk-pan, Sesbania aculeata , 392. 

Paulownia imperialism 733 

“ Pax " Sprayer, 670. 

Peach: Economic Situation of Peach 
Cultivation in the Department of 
Casoria (Naples), 94. Resistance 
to Freezing, 363. Mineral Ingre¬ 
dients in Fresh Fruits, 598. Res¬ 
toration of Peach Trees Growing 
in Open Air, 635. The Oignier 
Peach, Belgium, 636. Preserva¬ 
tion of Fruits^ 857, 858. Utilisa¬ 
tion of Peach Stones, 1275. 

Peanut, See Groundnut. 

Pearl Millet [Pennisetum *$picatum), 
1116. 

Pear: Ripening of Pears: Changes 
taking Place during the Stages of 


, Development and the Tempera¬ 
ture Effects on Composition, In¬ 
vestigations in the Ripening and 
Storage of Bartlett Pears, 217. 
Copper Content in Pears, 475 
Mineral Ingredients of the Fresh 
Fruits, 598. Titanium Dioxide 
Content in the Ashes and in the 
Plant, 599. Suggestions for the 
Right Selection of Pear Stocks, 634. 

Peas: Field-Peas for Fattening 

Lambs, 82. Cold Canned Packed 
Peas, 207. Chloropicrin Treat¬ 
ment on Bmchus ptst, 265. Stu¬ 
dies on the Root Nodule Organisms, 
270. Peas, Copper Content, 475. 
Early Viktoria obtained by Se¬ 
lection in Germany, 478. As a 
Green Manure, 490. Chemical Com¬ 
position, 625. Spontaneous Fer¬ 
mentation, 706. Cross between 
Peas with Coloured Pods and Peas 
with Green Pods, 735. Selection 
in New Zealand, 896. House Sto¬ 
rage, 1051. Production and Yield 
per Hectare in Czechoslovakia, 
1194- 

Peat: Humidity and Pore Space, 
Factors Determining the Adapta¬ 
bility of the Soil to Tillage, 249. 
Peat, 258. 

Pecan: Nutritive Properties of its 
Nuts, 4. 

Pennisetum purpurevm , 532, 1217. 

Pennisetum spicatom , xn(> 

Pennisetum typhoid cum, 385. 

Pentacme , spp , 38c). 

Periodograph, 247 

Persia : Agricultural Development, j . 
Goats, 83. 

Peru: Vine Growing and Wine Mak¬ 
ing, 1230. 

Phalaris bulbosa , in the Province of 
Tucum&n, Argentina, 12x5. 

Pharwan, Grerna asiatica* 507. 

Phaseolus : A Study of the Segrega¬ 
tion of a Quantitative Character, 
of the Phaseolus^ 12x0. 
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Phaseolus aureus Roxburg, 263. 

Phaseolus spp., 262, 263, 270, 377, 
383. 392, 625, 805. 

Philadeiphus coronarius , 733. 

Philippines: The " Adlay ” (Coix 
Lacryma-Jobi var. mayuen), 625. 
Jujube Cultivation, 637. Cotton 
Prospects, 722. Cultivation of Aba- 
baca, 1198. 

Phoenix dactylifera , 507. 

Phragmites communis , “ Bararata ”, 
498. 

Phyllostachys hetevoclada , 498. 

Phillyrea variabilis, 733. 

Phytolacca spp., 67. 

spp., 472, 498, 733. 

Pieris mariana , 367. 

Pigs: Serum against Swine Fever, 
74. Feeding Pigs with Lupins, 
119. Crosses in Sardinia, 180. 
Pig Feeding and the Cost of Pork 
Production in England, 184. Dis¬ 
temper of the Pig, 401. Stephanu- 
rosis of Swine, 402. Feeding and 
Weight of Young Pigs of the 
Large White Breed in Italy, 419. 
Pig Breeding in the Northern Ter¬ 
ritories of the Gold Coast, 532. 
Maize By-Product for Feeding 
Swine, 542. French Fish-Meal as 
a Pig Food, 543. Feeding Tests 
with Pigs, using ” Pig Meal ” 
and “ Pig Compo ” in Australia, 

544. Experiment on Grazing Preg¬ 
nant Sows on Irrigated Meadows 
(" Riesdgrasweiden ”) in Germany, 

545. Breeding in the Marches, 
Italy, 658. Effect of Age of Pigs 
on the Rate and Economy of 
Gains, 659. Studies made in the 
United States concerning Varia¬ 
tions in Length of Gestation Per¬ 
iod and Other Factors with Spe¬ 
cial Reference to the Birth Weight 
of Pigs, 744. A Study of the 
Present Condition of Breeding in 
Italy, 842. Breeding in Latium, 
<939. Sorghum for the Intensive 


Feeding of Pligs, 1033 The Mar¬ 
seilles Breed of Pig, 1148. Bree¬ 
ding on the Hills of Piedmont, 
it 49. German Experiments made 
on Feeding Pigs with Rations Con¬ 
taining Large Quantities of Fish 
Meal, 1150. Breeding in the Co¬ 
lony of Eritrea, 1258. Some 
Feeding Tests with Pigs in Austra¬ 
lia, 1259. Experiments in " Hog¬ 
ging off ” on a Mixture of Maize 
and Soya in Indiana (United Sta¬ 
tes), 1260. Wild Manihot as a Pig 
Food in Brazil, 1261. 

Pike San, Crotalaria juncea , 392. 

Pila sinh, Tephrosia purpurea , 383. 

Pimenta officinalis , 733. 

Pine : Direct Correlation between the 
Breadth of the Annual Rings of 
Pmus ponderosa and the Rainfall, 
247 Diocism and Sexual Dimor¬ 
phism of P. montana and P. syl- 
vestris , 259. Effect of Late Spring 
Frost on Pines, 472. 

Pineapple: For Preserves, 637, Pro¬ 
blems in Florida and the Im¬ 
provement of Pineapple Growing 
in Mexico, 1224. 

Pine Barren Cyperus, Cyperus spp, 
367- 

Pine Barren Goldenrod, Solidago 
fistulosa , 367. 

Pine Nuts, 4. 

Pink Bearded Orchid, Pogonia ophio- 
glossoides , 366. 

Pinns montana subsp. uncinata , Hook 
Pine, 259. 

Pinns spp., 63, 170, 247, 259, 
472, 733* 792, 1122, 1233, and 
see Pine. 

Piper nigrum , 392. 

Piroplasma spp., gee Hygiene of 
Live Stock. 

Pitch Pine, Pm&s <wgida , 367. 

Pistacio,^see Groundnut. 

Plantain Seed Eliminator, 669. 

plant Breeding: Development of Awn¬ 
less and Hooded Varieties of Bar- 
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ley in the United States, 27. Stu¬ 
dies on Self-Sterility, 29. Gene¬ 
tics of Rust Resistance in Crosses 
of Varieties of Tnticum vulgare 
with Varieties of T. dicoccum 
from the Mendelian Standpoint, 
30. Occurrence of Fixed Inter¬ 
mediate Hordeum intermedium Hax- 
toni in Crosses between H vul- 
gare pallidum and H. distichon 
palmella, 33. The Inequality of 
Reciprocal Maize Crosses, 34. On 
the Hybrid Euchlaena Maize for 
Forage Purposes, 35. Contribu¬ 
tion to the Technique of the Se¬ 
lection of the Brassica Varieties, 
36. Crosses between Varieties of 
Brassica, 37. On the Behaviour 
of the Hybrids, Raphanus Rapha - 
nistrum X R- sativus , 38. Studies 
on the Transmission of Character 
in Certain Cucurbitaceae Hybrids, 

39. The Artificial Production of 
Vigorous Trees by Hybridisation, 

40. New Varieties of Wheat 
obtained by Hybridisation in Au¬ 
stralia, 42. The Inheritance of 
Glume Length and Grain Length 
in a Wheat Cross, 43. Some Su¬ 
perior Varieties of Swedish Bar¬ 
ley obtained by Line Selection 
or by Hybridisation, 114. In¬ 
heritance in Barley: The Late¬ 
ral Florets and the Rachilla, 145. 
The Inheritance of an Abnormal 
Haulm Tipe in Potatoes, 146. 
Hybridisation Trials with Certain 
Lines of Deli Tobacco, at Me¬ 
dan, Sumatra, 147. Bud Varia¬ 
tions of Cultivated Trees and 
Shrubs as the Cause of the Deterio¬ 
ration of Fruit-Tree Varieties, 148. 
The Work of file Central Station of 
Genetics (Experiment Station for 
the Improvement of Agricultural 
Plants) at Gembloux, Belgium, 
271. Behaviour of Certain Hy¬ 
brids of Oats and Spring Wheat at 


Rampart Station, Alaska, 272. 
Improvement by Selection of Yel¬ 
low Flint Maize in Mauritius, 273. 
Inheritance of Characters result¬ 
ing from a Natural Cross between 
two Varieties of Dolichos Lablab, 
274. " Kumpta" Cotton and its 
Improvements in India by Se¬ 
lection and by Crossing combined 
with Selection, 275. Contribution 
to the Knowledge, of the Pheno¬ 
mena of Self-Fertilisation and Cross- 
Fertilisation in Brassica Napus L. 
var oleifera, Moench , 276. Cros¬ 
ses between Cultivated Strawberry 
Varieties and Wild Varieties in 
Alaska to obtain Commercial Ber¬ 
ries, 277 Results of Crossing 
the Raspberry Cuthbert with Sal- 
monberry Rubus spectabihsin Alas¬ 
ka, 278. Note on the Inheritance 
of Rust Resistance in Oats, 376. 
Inheritance of Resistance to An- 
thracnose. Mosaic Disease and Rot 
Rot of Feans (Phaseolus vulgaris ) 
in the Plant Breeding Department, 
Cornell University, New York, 
U. S, 377. Inheritance of Cer¬ 
tain Characters in the Cowpea 
(Vtgna sinensis ), 378 Inheritance 
in Ricinus communis, 379 Study 
of the F x and F 2 of a Hybrid Re¬ 
sulting from a Natural Cross be¬ 
tween the White Headed Cabbage 
and the Green Pinnate Cabbage, 
380. A Graft Chimera in the Ap¬ 
ple in the United States, 381. 
The Phytotechnical Station at 
Mahndorf, Germany: the Most 
Important Results obtained and 
the Organisation of the Work 
especially as regards the Registra¬ 
tion of Observations, 478 Inher¬ 
itance of Resistance to Bunt or 
Stinking Smut of Wheat in the 
United States, 479. Studies on 
the Factors and Circumstances de¬ 
termining the Success or Failure 
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of Crosses between Wheat and 
Rye, 480. A Brachytic Variation 
in Maize and its Agricultural Va¬ 
lue for Dry Land Cultivation in 
the United States, 481. Heri¬ 
table Characters of Maize, Adher¬ 
ence of Leaves, Bracts and Inflo¬ 
rescences, 482. Behaviour of Hy¬ 
brids of Medicago safova X 
Medicago falcata , in the United 
States, 483. A Vetch Plant with 
Lentil-Shaped Seeds in Czecho-Slo- 
vakia, 484. Experiments in Self- 
Pollinating and Cross-Pollinating 
Hevea brasiliensi'i in the Dutch 
Indies, 485. The " Herald ” New 
Variety of Prune in America ori¬ 
ginating probably from Primus 
Munson iana b> Mutation, 486. 
Line Selection of Wheat at the 
Phytotechnological Station “ La 
Mondoa ”, Madrid, 610. The Im¬ 
provement of Wheat and Oats by 
Selection, and by Crossing Com¬ 
bined with Selection in the Unit¬ 
ed States, 61 x. The Improvement 
of Barley by Pure Line Breed¬ 
ing, and Crossing combined with 
Selection, in Minnesota, United 
States, 612. A New Means of 
obtaining Types of Maize with a 
High Gluten Content, 613, The 
Explanation 01 Heterosis in Maize, 
614, The Impiovement of To¬ 
bacco by Hybridisation and Selec¬ 
tion in Sumatra, 615. Heating 
of Seeds as an Aid to Selection, 
707. Improvement of Certain Cul¬ 
tivated Tropical Plants by Selec¬ 
tion at the Phytotechnical Station 
of Porto-Rico, 710. Characteristic 
of Norwegian Spring Wheats com¬ 
pared with those of Other Exotic 
Wheats, and their Improvement 
by Means of Selection, 711. The 
Number and Behaviour of the 
Chromosomes in Certain Wheat 
Hybrids, 712. Possibility of Eli¬ 


minating Certain Abnormalities in 
Maize by Imbreeding, 713. Se¬ 
lected August Maize from Pia¬ 
cenza, 714. Cross between Peas 
with Coloured Pods and Peas 
with Green Pods, 715 Butia- 

reoastrum Nabonnandi , a New Palm 
obtained by Crossing Butia ca - 
pitata var. pulposa Beccari with 
Arecastrum Romanzofflanum aus 
trale Beccari, 716. Commencement 
of Work at the New Plant Breeding 
Station at Aberystwyth (Wales), 
808. On a Probable Case of Com¬ 
plete Repulsion of Two Factors 
in a Di-Hybrid, 809. Mass and 
Pure-line Selection to obtain Types 
of Noe Wheat Resistant to Brown 
Smut in Italy, 810. Transmission 
of the Abnormal Character " Zig- 
Zag ” Culm in Maize, 811. Genetic 
Analysis of the Descendants of a 
Cross between the Prague Climb¬ 
ing Kidney Bean and the Dwarf 
Kidney Bean, 812. Contribution 
to the Selection of Flax by Pure 
Lines in Hungary, 813. " 830 C 

Katharine ” a New Type of Whor¬ 
tleberry obtained by Hybridisation 
in the United States, 814 The 
Necessity of Establishing a Plant 
Breeding Station in the Argentine 
for the Application of Genetics to 
Agriculture, 895 Plant Breeding 
at the Central Development Farm, 
Weraroa (NewZealand), 896.Inher¬ 
itance of Length of Intemode in 
the Rachis of Barley, 897, Ob¬ 
servation and Researches on the 
Sugar Beet, 898. White Sugar 
Mangold Selection at the Rua- 
kura Farm of Instruction, New 
Zealand, 899. «St^dy of Bud Varia¬ 
tions in* the Eureka Lemon with 
a View'to Citrus Fruit Improve¬ 
ment in California, 900. Bud Va¬ 
riations in the Lisbon Lemon and 
their Importance from the Propa- 
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gation Standpoint, 901. Charac- 
ter and Productivity of Stalrag, a 
New Kind of Rye obtained at 
Svalof by Selection from the 
Stjemrag, 992. Experiments in 
Crossing Different Species of Bar¬ 
ley in the United States, 993- 
The Transmission of the Charac¬ 
ter “ Resistance to Heterodera 
schachtii ” in Barley, 994. Shrunk¬ 
en Endosperm and the Relation 
of this Character to the Pactors 
Determining the Structure and 
Colour of the Endosperm, 995 • 
Potato Improvement by Hill Se¬ 
lection in U. S. A., 996. Auto¬ 
fertility, Autosterility and Par- 
thenocarpy in Certain Varieties 
of Fruit, 997. The Intensity of 
the Green Colour as a New Factor 
to be taken into Account in Wheat 
Selection, 1101. Concerning the 
Inheritance of Green and Yellow 
Pigments in Maize Seedlings and 
the Interesting Phenomena of 
“ Linkage " and “ Crossing Over ”, 

1102. Sterile Male Anthers of 
Maize as Heritable Characteristics, 

1103. Studies in the Heredity 
of the Colour of Rice Glumes, 

1104. Utility of further Selec¬ 
tion with a View to the Improve¬ 
ment of the Cotton Variety “ Pi¬ 
ma ”, in the United States, 1105. 
Experiments on Flax Hybrids, 
1106. The Selection of Hevea 
brasiliensis in the Dutch East 
Indies, 1108. Association of Cha¬ 
racters of Flax Varieties Selec¬ 
ted at Verriteres, France, 1120. 
Organisation and Development of 
the “La Estftnzuela” Phytotech 
nical Institute (TJrugua>) for Na¬ 
tional Seed Production and Wheat 
Selection, 1207. Sterility in Wheat 
Hybrids, 1208. White Sheath, a 
Transmissible Character of Maize, 
1209 A Study of the Segrega¬ 


tion of a Quantitative Character 
in a Cross between a Pure Line of 
Phaseolus and a Mutant from it, 
1210. 

Plough : The Excelsior Motor Plough, 
iqo. Mechanical Ploughing, 424. Re¬ 
gulating Double Brabant Plough, 
667. Operating the Tractor Plough, 
751. The “ Maskell Junior” Mo¬ 
tor Plough, 1158. 

Plum: Soil Ingredients in Fresh 
Fruits, 598. “ Prunier des Alpes ” 
(.Primus bngcmttaca) 499. Prunus 
melanocarpa , 472. Herald a New 
Variety of Prune in America (Pru¬ 
nus Munsomana ), 486. Experi¬ 
ments in Crossing Different Va¬ 
rieties of the Genus Prunus in 
Italy, 1010. Motor Ploughing in 
Cyrenaica, 1039 Enterprises for 
Mechanical Ploughing in France, 
1156 Production in Czecho-Slo- 
vakia, 1194 * 

Plumcot, Hybrid of the Japanese 
Plum and Apricot, toio. 

Poa pratensis , 319, 881. 

Podocarpus spicatus , 498. 

Podophyllum peltatum 9 367. 

Pogoma ophioglossiodes, 367. 

Polygala spp., 367. 

Pomegranate, Cultivation in India, 
507 - 

Pomelo, ion. 

Pongamm glabra , 383. 

Poplar: Artificial Production of Vi¬ 
gorous Trees, 40. Black Poplar, 
Populus nigra , 526. 

Poppy: For Opium, 1. Poppy Seed 
Cake, 76. Selection Works in 
Germany, 478. Cultivation in 
Egypt, 671. Production and Yield 
per Hectare in Czecho-Slovakia, 
1194 - * 

Populu% spp., 40, 367, 389, 472, 
498, 526. 

Porto Rico: Cultivation of Coco Nut 
Palm, 912. Cultivation of Citrus 
Fruits, ion. 
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Portugal: The Direct Hybrid Bearer 
” 4401 de Couderc ”, 165. Sodium 
Nitrate Consumption, 988. 

Potash, see Manures, Potassic. 

Potassium Chloride, see Manures, 
Potassic. 

Potassium Nitrate, see Manures, Po¬ 
tassic. 

Potassium Sulphate, see Manures, 
Potassic. 

Potato: Antiscorbutic Properties,3, 
242. Effects on Potato Crop 
of Climatic Factors in Australia, 
8. The Value of Farmyard Ma¬ 
nure in the Utah Soils, 16. De¬ 
crease in the Potato Crop due to 
the Unfavourable Weather Con¬ 
ditions in the United States, 124. 
Researches upon Grafts of Solanum 
spp., 142. The Inheritance of an 
Abnormal Haulm Type, 146. Modi¬ 
fications in tlic Usual Form of 
Cultivation, 154. Protection from 
Cold in Transit, 220. Amount 
of Watering giving the Best Re¬ 
sults, 254. Selection at Gembloux, 
Belgium, 271. Irrigation of Po¬ 
tatoes, in Oregon, U. S, 287. 
Composition of Tuber, Skins and 
Sprouts of Three Varieties of Po¬ 
tatoes, 372. Copper Content, 465 
The Influence of Size and Character 
of Seed on the Yield of Potatoes 
492. Amount of Titanium Di¬ 
oxide in the Ashes and in the 
Plant, 599 Selection in Porto 
Rico, 710, Potatoes, for Alcohol 
Manufacture, 764. Treatment of 
Potato Sets and Arguments for 
and against Cutting and Planting 
Whole, 905. Potato Improvement 
by Hill Selection in U S. A., 996. 
Utilisation as Stock Feed, Source 
of Alcohol, Manufacture of Dehy- 
' drated and Dried Pressed Pota¬ 
toes, Flour and Starch, 1047. 
Storing, 1051. Freezing Injury 
to Potatoes when Undercooled, 


1052. Cultivation in Czecho-Slova- 
kia, 1194. 

Poultry: Precaution to be taken in 
Natural Incubation, 84. Cost of 
Feeding Pullets up to the Age 
of Six Months Old, 85. Report 
on the Fifth, Sixth, Seventh, and 
Eighth Victorian Egg-laying Com¬ 
petitions 1915-1919, 185. A New 
Brazilian Breed of Fowl: the " Mu- 
sica ”, 186. Poultry Keeping in 
Fruit Plantations, in England, 
325. Comparison of some Poultry 
Breeds in the United States, 326. 
The Prophylaxis of Poultry Disea¬ 
ses, 404. In Gold Coast 532. Expe¬ 
riments on the Feeding of Hens 
with Rations without Grain, in Ger¬ 
many, 420. Notes on the Poultry 
Stock in Belgium, 940. The Sicilian 
Breed of Fowl, 941. Lamona, a 
New American Breed of Poultry, 
942. Respective Values of Green 
Feeds as a Preventive of intesti 
nal Disorders, 1034. Davainea spp.. 
Fowl Parasites* in the District of 
Granada, Spain, 1134. Notes on 
some Bird Parasites, 1239. Avian 
Tubercolosis, 1240. Present Po¬ 
sition of Tuberculosis, 1246. Va¬ 
riation in Fecundity of Domestic 
Fowls in Relation to the Number 
of Oocytes in the Ovary, 1243. 
Scheme to Improve the Utility of 
Poultry Stock in England, 1262. 
Capons Versus Cockerels for the 
Market in the United States, 1263. 
The Effect of Electric Lighting 
and Climate on Egg Production 
in Canada, 1264 

Preservation of Agricultural Produce: 
Ripening and Storage of Bartlett 
Pears, 217. Effect of Temperature 
on the Resistance to Wounding of 
Certain' Small Fruits and Cher¬ 
ries, 218. Preservation of Cut 
Flowers by Refrigeration, 159. 
Changes Taking Place in the Tern- 
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pering of Wheat, 431. The Latest 
Results of the Enquiry into the 
Spontaneous Combustion of Hay, 
440. Preservation of Canvas Sacks 
Intended for the Reception of 
Products used in Agriculture, 441. 
The Storage and Curing of Mandarin 
Oranges at the Batangas Commer¬ 
cial Citrus Station, Philippines, 
676. Cold Storage of Fruits Li¬ 
able to Deterioration, 677. The 
Cold Storage of Fruit, 857. Ob¬ 
servations on the Evaporation and 
Ddiydradation of Fruits and Me¬ 
thods employed in California, 858. 
Storage of Vegetables, 1051. Freez¬ 
ing Injury to Potatoes when Un¬ 
dercooled, 1052. Storing Sweet 
Potatoes in Trinidad, 1053. Some 
Changes in Florida Grapefruit in 
Comparison between Sun-Drying 
and Stack-Drying of Fruits, 953. 
Storage, 1054. The Separation of 
Sound Beans from those Attacked 
by Bean Weevil (Acanthoscelides 
obtectus ), 1292. 

Preserved Foods: Cold Packed Can¬ 
ned Peas, Studies on their Heat 
Resistant Organisms, 207. The 
White Cherry Industry. 208. Pre¬ 
served Tomatoes, 434. Preserva¬ 
tion of Tropical Fruits, 637. 

Prickly Pear, see Opuntia. 

Privet, Abdromeda, Xohsma hgus - 
. trtna, 367. 

Procyon Cotton, 846. 

Prosopis spp., 720, 733. 

Prothogonimus intercalandus* 1024. 

Prunus brigantiaca , 499. 

Pseudomonas caudatus , 252. 

Pseudomonas fluorescens, 252. 

Pseudotsuga Douglasii, 733. 

Pseudoisuga taxi folic* t 170, 472. 

Psidium Guajava, 507, 637. 

Pteris aquilina (=. Pteridium latiu - 
scutum), 67, 367, 910. 

Puelia spp., 910, 

Pueraria Thunbergiana , 136. 


Pulse Crops: Studies on the Root 
Nodule Organisms of the Legumi¬ 
nous Plants, at the Agricultural 
Research Institute, Pusa, 270. 
The Nature and Extraction of a 
Substance that Generates Hydro¬ 
gen Sulphide in the Seeds of Cer¬ 
tain Papilionaceae, 1098. Cultiva¬ 
tion of “ Dolic ” in the Open 
Fields, 1115. Production and Yield 
per Hectare in Czecho-Slovakia, 
1194 - 

Pumpkin, Crosses, 39. Copper Con¬ 
tent, 475. 

Punica Granatum , 507. 

Purdue Calf Meal, 319. 

Pynts spp., 148, 262, 298, 634 ; see 
also Pear and Apple. 

Quassia amara, 733. 

Quebracho, 630. 

Quercus spp., 526, 732, 733, 792, 
887. See Oak. 

Quipo, Cavanillesia, 823. 

Rabbits : Dermatoryctic Mange, 313. 
Spontaneous Pyobacillosis in Rab¬ 
bits, 403. Heredity in Rabbits. 
408. Effect of Excessive Use of 
Male Rabbits in Breeding, 409. 
The Chinchilla Rabbit, 845. Causes 
of Encephalytis etc. in Rabbits, 
1023. 

Radioactivity Experiments in Spain, 
1095. 

Radish: Selection, 38, 475. 

Ragi. Eleusine coracana , 383. 

Ragwort [Sense 10 Jacobaea ), 67. 

Ranunaelis spp., 67. 

Rape: As a Green Mauure, 490, See 
also Colza. 

' Raphamts Raphanistrum and R. sa - 
times , 2$2. Raphanus spp., 38. 

Raphia , 672. 

Raspberry: Damage to the Crop by 
Weather in the United States, 
124. Results of Crossing the Rasp¬ 
berry Cuthbert with Salvnonl^erry 
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Rufous spectabilis in Alaska, 278. 
Cultivation at High Altitudes, 506. 
Ravenala Madagascar tens is, 498. 

Red Baneberrv, A eta a rubra , 367 
Red Berried Saltbush, Chenopoduim 
trimiguJare , 807. 

Refrigeration : See Freezing 
Reshmi, Citrus Amantinm , 298 
Retama Bovei , 1122 
Rhagodia spp, 807. 

Rhamnits Frangula , 733 
Rhododendron molle , 159 
Rhus spp, 67, 914, 950, 97*5 
Ribes viscosissimum , 472. 

Rice : Respiration of Rice Paddy and 
Milled Rice, 24. Decrease in the 
Yield due to Unfavourable Action 
of Climatic Conditions in the 
United States, 124. The Growth of 
Rice as Related to Proportions of 
Fertiliser Salts added to Soil Cul- 
ture»s, 152. Action of Chloropi- 
crin on Germinative Power of 
Seed, 265. The Green Manuring 
of Rice Helds, 286. Use of Sour 
Clover (Mehlotus indica) as a Rice 
Rotation Crop, 288 Green Manu¬ 
res and Paddy Cultivation in Cey¬ 
lon, 383 Experiments in Mauri¬ 
tius, 384. Paddy on Sugar Estates, 
385, Hulled Rice Copper Content, 
475. Employment of Agricultural 
Machinery in the Cultivation in 
Calif omia, 491 Cultivation in Cey¬ 

lon (>22. Meclmnical Cultivation 

623. Med uuiical Sowing and Weed¬ 
ing by the Cabrini-Moccki Method, 

624. Chemical Composition, O25 
Rice Irrigation Measurements and 
Experiments in Sacramento Valley, 
California, 1914-1919, Si5. Wea¬ 
ther Bureau Activities in California 
as Applied to the Rice Production, 
979 Cultivation in -Brazil, 592, 
1078. Studies in the Heredity 
of the Colour of Rice Gliunes, 
1104. The Transplanting of Rice, 
and the Production of Seed Rice 


in Italy, 1113. Preliminaiy Clas¬ 
sification of the Wild Rices of the 
Central Provinces and Behar, In¬ 
dia, 12 T4 

Richweed, Collmsoma canadensis, 367. 
Ricmus communis . See Castor Bean 
Ricmodendron Rautanemi , “ Muii- 

gongo ”, 498 
“ Rifatto, 436 

Robima Pseudacacia , 526, 706, 734, 
746, 884 

„ Robustine ”, 406 
Rosa virgin tana , 367 
Rose: Trees kept at Low Temperatures 
159- Essence, 632, 733 Otto of 
Roses, 947. Rosa spp, m2 
Rosemorv, 632, 947. 1112 
Rubber: The Rubber Plant of tlic 
Mexican Desert, 724 The Effect 
of the Age of the Trees on the 
Quality of the Rubber, 725 Pos¬ 
sibility of Growing Euconnnia ul - 
moides in Italy, 820. General Sur¬ 
vey of Rubber Situation in 1921 
roo5 See also Hevea . etc 
Rubus , 278, 36T. 

Rumania : Sodium Nitrate Consump¬ 
tion, 988. 

Rumex Acetosa , 507. 

Rural Economics: Organisation of 
Agricultural Book-Keeping in Nor¬ 
way, page 795. Cost of Cultivation 
of the Artichoke in the Roman Ma- 
remina, Italy, bo. Comparative 
Cost of the Different Rations in 
Wintering Steers, 81 Cost of Feed¬ 

ing Pullets up to the Age of Six 
Months Old, 85, The Wheat Crop 
in Great Britain, 92, 1921. Eco¬ 
nomic Situation of Peach Cul¬ 
tivation in the Department of 
Casoria (Naples), 94. The Cost 
of Vine and Grapes to the Grow¬ 
ers of Asti ^Piedmont, Italy), 
95. Cost of Pork Production in 
England, 184. Agricultural Account¬ 
ing in Norway during 1918 and 1919, 
194 The Cost Price of Wheat 
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in the Region of Toulouse and 
the Pyrenees, France, 195. Pay¬ 
ment for Milk according to its 
Fat Content, 210. Cost of Thresh¬ 
ing in France, 333, 550. Cost of 
Producing Apples in Five Coun¬ 
ties in Western New York, 1910-15, 
334. The Reproduction of the 
Results of Raising live Stock in 
the Accounting Status of the Farm, 
427. Some Facts and Figures re¬ 
garding Banana Cultivation in In¬ 
dia, 509. An Economical and Ra¬ 
tional System of Supports for Nur¬ 
series of American Vines, 511. 
Studies on the Economic Valuation 
of Fodder, 551. Probable Profits 
from the Cultivation on the Banana 
in India, 552. The Importance 
of the Stock Reared on Targe Esta¬ 
tes as a Source of National Food 
Supply in Germany, 553. Methods 
of Fixing the Price of Milk, 554. 
Agricultural Book-Keeping in Nor¬ 
way, page 795. Cost of Milk Pro¬ 
duction in Some States of the North 
American Union, 759 Resear¬ 
ches into the Returns of Swiss 
Agriculture during the Years 1918- 
19XQ and IQ19-1920, Part I, 853. 
Respective Cost of Production of 
Green Forage and Silage Crops 
in Nebraska, 1026. Agricultural 
Costs and Sale Prices in Belgium 
before and after the War, 1163. 
Cost of Production of Wheat in a 
Commune in Romagna (Italy) dur¬ 
ing the Agricultural Year 1919-1920. 
1164. The Farms in Quebec, Ca¬ 
nada, their Yields and Methods 
Administration, 1271. 

Russia: The Symtjietic Nitrogenous- 
Fertilisers Industry, 890. Sodium 
Nitrate Consumption, 988. Sugar 
Production, in 1912-13, 1194. 

JRnta, 947, 1122. 

Rye : Nutritive Value of the Proteins 
of Kernels, 2. Yield in 1918-1919 


in Norway, 194. Copper Content, 
475. Selection Works at Mahndorf, 
Germany, 478. Crosses between 
Wheat and Rye, 480. Character 
and Productivity of Stalrag, a 
New Blind of Rye ob+ained at 
Svalof by Selection from the Stjem- 
rag, 992. Production and Yield 
per Hectare in Czecho-Slovakia, t 194. 

Rye-Grass, 50. 

Sabai Grass, Ischaemum angitsti - 
folium, 498. 

Saccharomyces spp„ 197, 208, 430, 
672, 854, 1168. 

Saccharum biflorum , 495. 

Saccharum spontaneum, 158. 

Sacco calyx spp., 1122. 

Sadhaco, 406. 

Saffron: Cultivation in Macedonia, 
918. 

Sagma procumbens, 367. 

Salgam (Brassica Napus oleifeta), 676. 

Sallow, Salix Caprea , 526. 

Salmon, 87, 1152, 1153. 

Salmon Gum, Eucalyptus salmonoph- 
loia , 121. 

Salsify : Copper Content, 475. House 
Storing, 1051. 

Salvia spp., 361, 913, ^22. 

Sambucus spp., 472. 

Sanbur (Cenchms tribute ides), 67. 

Sandoricitm Koetjapc , 637. 

Sang Mau Bung, Hovphieldia Irva , 53. 

Sangumana canadensis, 67. 

Sanguisorba canadensis, 367. 

Sann Hemp, Crotalana jvncea , 270, 
383, 302 . 

Santol, Sandoncum Koetjapc, (>37. 

" Sapodilla " Achras Sapola , 57, 298, 
631. 

Saponaria spp., 67. 

Sarcoptes mutans and 5 . avium , jn. 

Satiana, 498! 

Satureia , 1122. 

Sawdust in the Manufacture of Al¬ 
cohol, 764. 

Schizdstachium lumampao , 498. 
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Scletotmm CUtvus , 67. 

Stvophitlana mavilandica, 3 by. 

Seeds: The Electrification of Seeds 
by the Wolfryn Process, 41, 255. 
The Wheats at the Paris Seed 
Testing Station, 43. Methods for 
Differentiating between the Seed 
of Mangolds and Sugar-Beets, 149. 
Action of Cliloropicrin on the Ger¬ 
mination Power of Seed, 265. Red 
Clover Seed Situation in the Unit¬ 
ed States, 279 A New Procesr 
of Seed Preparation in Canada, 
2S0 New Society for the Produc¬ 
tion of Selected Seeds in Zaga- 
bria (Yugo-Slavia), 487 Seed Ser¬ 
vice in Brazil, 700. Heating of 
Seeds as an Aid to Selection, 707. 
Suitable Varieties of Barley and 
Wheat to Cultivate in Ireland, 
S81. The International Congress 
for the Control of Seeds at Co¬ 
penhagen, Denmaik, June 6-1 t, 
1921, 883. Commercial Production 
of Seed according to the Swedish 
Improved Method, and the Progress 
already made in Canada and New 
South Wales, nog. Sugar Beet 
Seed Growing in the Rocky Mount¬ 
ains States, 12 rr 

Scneno Jacobaca , 07 . 

Sequoia , 247, 733, roj«>. 

Serbia : Goats, 83. Sodium Nitrate 
Consumption, 988 

Sericulture Japanese Bivoltines in 
Italy, 188 Cultivation of Eri Silk¬ 
worms, r 80 Experiments in Bi ced¬ 

ing Bivoltiuo Silkworms in Brianza, 
Italy, 327. The Iiemipteron Ly- 
rvneons camp^tns, a New Parasite 
Silkworm recorded in Itaty, 421. 
Sericulture in Brazil, 700 Experi¬ 
ments in Breeding and Feeding 
Silkworms in Prussia, 749. Action 
of Concentrated Sulphuric Acid on 
the Eggs of Bombyx won, 750. 
The Sericultural Institute at Por- 
tioi and its Work, 84b “ Muscar- 


dine ” ( Botiytis Bassiana) a Di¬ 
sease attacking Silkworms and O- 
tlier Insects, 844 Results of the 
1910-1920 Season of Silkworm 
Egg-Breeding in France, T036. Cros¬ 
sing Pure Breed of Silkworms in 
Relation to Modem Theories of 
Hybridisation and Heredity, 1037. 
Silkworm Mounting on Broom, 
1038. Silk Producing Insects of 
the Republic of Salvador: Euta- 
chyptera psidu and Rothschildia 
joiullo, 1266 The Influence of the 
Incubation Temperature upon the 
Retention of the Bivoltin Character, 
1267 

Sesamum. Density, Protein and 
Crushing of Cake, 76 Oil Extrac¬ 
tion, 671, 1137. 

Sesbama spp , 392. 

S^taua itahea , 383 Setmut spp., 
67 

Shad, 1115 

Sheep: Field-Peas for Fattening 
Lambs, 82 The Dipping of Sheep, 
174 Crosses in Sardinia, 180. 
Winter Feed for Ewes, 183 Tests 
in Winter Feeding for Lambs, in 
New Zealand, 324 Breeding in 
Germany after the War, 417. 
Breeding and the Skin Trade in Bra¬ 
zil, 418, Treatment of Sheep Scab 
by Sulphur Dioxide Gas, 524. 
Breeding in the Northern Terri¬ 
tories of the Gold Coast, 532 
On the Extension and Improvement 
of Sheep Breeding in Algeria, 541. 
Plant Food Rich in Protein Replace 
ed by a Digestible Form of Animal 
Epithelial Products in Ration Fed 
for Wool-Producing Sheep , Expe¬ 
riments carried out in Germany, 
656 Sheep in French West Afri¬ 
ca, 7^41. The * Effect Produced 
upon**Sheep’s Wool by Adding 
“ Ovagsolan a Digestible Pre¬ 
paration of Decomposed Horn 
to Rations poor in Protein. Ex- 
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periments in Germa n y, 840. Fat¬ 
tening Lambs with, and without 
Shelter (Shelter Versus Open Lot), 
Purulent Epizootic .Epididymitis in 
Rams, 1020. German Experiments 
on the Value of Urea in the Feeding 
of Sheep and other Ruminants, 
1147 - 

Sheep Laurel, Kalmia cm gust ifolia, 

367. 

Shorea spp., 389. 

Showy Orchid, Orchis spectabilis. 367. 
Shrubby Bittersweet, Celastrus scan- 
dens, 367. 

Siam: Cattle of, 1144. 

Silage: Influence of Fermentation on 
the Starch Content of Experimen¬ 
tal Silage, 21 6,471, 1026, 1047. 
Maize Stover Silage versus Maize 
Silage, 415. Nitrogen and other 
Losses during the Ensiling of Maize, 
952. Cost of Silage Crops in Nebra¬ 
ska, U. S., 1026. 

Silene steUata , 367. 

Silver Black Fox, 736. 

Sinapis alba , S. arvensis and S. nigra, 
262, 671. 

Sinapis juncea var. napiformis , 61. 
Sisymbrium Alliavia and S. officinale, 
262. 

Sium cicutaefolium , 67. 

Skunk, 846. 

Skunk Cabbage (Symplocarpus foe - 
tidns), 67. 

Slender Nettle (Urtica gracilis), 67. 
Slender Wild Rye, Eiymits striatus, 

367. 

Small Bedstraw, Galium tnftdim , 367. 
Small Gerardia, Agalims paupercula, 

367. 

Smilacina steUata, 367. 

Smilax sp., 1122. # 

Snakeroot (Eupatorium ageratoides), 
67. • • 

Sneezewort (Helenmm autuvmtyle ), 67. 
Soatto, 743, 

Sodium Nitrate, see Manures, Nitro¬ 
genous. 


Soil: The Spring Awakening of Ar¬ 
able Land, ri. The Phosphoric Acid 
in Sandy Humiferous Soils and in 
their Solutions, 12. Copper in the 
Soil, 13. Experiments on Soil Eva¬ 
poration in Germany, 127. Cause of 
Lime-Induced Chlorosis and Avail¬ 
ability of Iron in the Soil, 128. The 
Ehrenberg Law on the Relation be¬ 
tween Potash and Lime, 130. Hu¬ 
midity and Pore Space, Factors 
Determining the Adaptability of the 
Soil to Tillage, 249. The Moisture 
Equivalent in Relation to the Me¬ 
chanical Analysis of Soil, 250. Ef¬ 
fect of Oxidation of Sulphur in 
Soil on the Solubility of Rock Phos¬ 
phate and on Nitrification, 251 
Ammonification of Manure in Soil, 
252. Soil Reaction as Applied to 
Agriculture, 366. Plant Distri¬ 
bution around Salt Marshes in Re¬ 
lation to Soil Acidity, 367. A New 
classification of the Soil Moisture, 
597. Soil Ingredients withdrawn by 
Various Fruits, 598. Distribution 
of Titanium in Soils, 599. Compa¬ 
rative Investigation of the Micro¬ 
flora and the Nitrogen Content of 
Soils partially Sterilised with Cal¬ 
cium Sulphide, 600. Soil Treat¬ 
ment for Tea Cultivation, 631. 
On the Lateritic Nature of Italian 
Soils and Researches on the River 
Silts, 793. Physico-Chemical In¬ 
vestigation on the Power of Absorp- 
ption of Soils and on Uie Way in 
which Plants absorb Nutritive Mat¬ 
ter, 794. Mechanism of Floccula¬ 
tion in Soils, 795. Formation of 
Nitrate in the Cultivated Soils in 
Illinois, U. S. A., 796. Chemical 
and Biological ResearchCvS on the 
Soil of a Wood of Hypertrophied 
Spruce Trees in Denmark, 797. The 
Carbon Dioxide of the Soil Air, 880 . 
The Concentration of the Soil So¬ 
lution around the Soil Particles, 
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887. Acid Soil Studies in the Uni¬ 
ted States, 980. Studies on the 
Rate of Formation of Soluble Sub¬ 
stances in Several Organic Soils 
in the United States, 981. The 
Amount of Unfree Water in Soils 
with Different Degrees of Moisture 
Content, 982. Analysis of Soils, 
983. Colloidal Clay in Agricultural 
Soil, 1086. Ammonia absorbing 
Capacity of Soils, 1087. The Na¬ 
ture of Soil Acidity with Regard 
to its Quantitative Determination, 
1088. The Factors Determining Soiil 
Temperature, T199. Aqueous Va¬ 
pour Pressure of Soils, 1200. Measur¬ 
ing Soil Toxicity, Acidity and Basi¬ 
city, 120 r. Nitrification in Some 
South African Soils, 1202. See 
also Dime and Soil Microbio- 
logy. 

Soil Microbiology: Effect of Oxidation 
of Sulphur on Nitrification, 251. 
Aimuonification of Manure in Soil, 
252. The Influence of Light Rays 
on A wtobactcr , 2(H) The Micro- 
flora and the Nitrogen Content of 
Soils partially Sterilised with Cal¬ 
cium Sulphide, 600. Study of the 
Bacterial Flora of the Soil, 703. 
Soil Protozoa, 798. Preliminary 
Notes on the Microbiology of the 
Soil and on the Passible Existence 
of Invisible Organisms in it, 888. 
Researches upon the Protozoa found 
in the River Tessin (Italy) and the 
Lands Watered by it, 1089. 

Solarium bulla Him var. pnlvevulen- 
turn , S. cermvnm and S. gntndiflo- 
mm, 386. 

Solatium nigrum, and S. spp , (>7. 

Soof, Pyrus Mains , 507. 

Sooi, 814. „ 

So&ms Aucupana , 361. 

Sorghum: Experiments in Cultiva¬ 
tion in Mauritius, 384. Cultiva¬ 
tion in Sugar Estates, 385. Sor¬ 
ghum halepemp, 498. Spur Feterita, 


a New and Distinct Variety of Sor¬ 
ghum with Superior Grain Produ¬ 
cing Qualities in Texas, U. S., 904. 
Sorghum for Intensive Feeding of 
Pigs, 1933. Effect of Hydrocyanic 
Add Content on Cattle, 1146. 

Southern Wild Flax, Lmum flori- 
danum, 367. 

Spain: Motorculture in Spain, page 
1217. The Problem of Re-Affo¬ 
restation, 63. The Cork Industry 
1919, 66. The Goats* of the Me¬ 
diterranean Countries, 83. Wheat 
Selection, 610. The Synthetic 
Nitrogenous-Fertiliser Industry in 
Spain, 890. Consumption of So¬ 
dium Nitrate, 988. Institution of 
Laboratory of Sdentific Research 
in Galida, to8i. Radioactivity 
Experiments, 1095. Fowl Parasi¬ 
tes in the District of Granada, 
1 t 34. Agricultural Machinery, 
it 57. Stock-Breeding in Galicia 
1249. 

Spanish Sage, Salvia hispanica, 913. 

Spartium, S. scopavum, 361, it22. 

Spathyema foetida, 67. 

Spinach, Presence of Copper, 475. 

Spiraea, Effect of Low Temperatures, 
159 

Spivanthes spp., 367, 1122. 

Spowdias dulcis , 1126. 

Spreading Dogbane. [Apocynum an- 
drosaemifolium), 67. 

Spreading Pearlwort, Sagina pro- 
cumbens , 367. 

Squirrel tail grass [Hordewn yubatum), 

67. 

Stagger Bush, Neopieris manana, 367. 

Starch Plants: Experiments with 
Varieties of Food Crops in Mauritius 
384. See also Potato, etc. 

Starry Campion, Silene stellata , 367. 

Starry False Solomon’s Seal, Vagnera 
stellata, 367. 

Steironema cihatum , 367. 

Stek Grass, Ttachypogim polymorphus, 
498. 
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Stellarta borealis , 307. 

Stipa spp. 67 

Shzolobium Deeringitinum, and S 
mveum , 263 

Strawberry: Crosses between Culti¬ 
vated and Wild Varieties, 277. 

Strong Scented Meadow Rue, Tha- 
hctrnm tevolutum, 367. 

Stytax, 293, 733. 

Sudan Grass, 1146- 

Sugar Beet: Sugar Beet in Victoria, 
8. Value of Farmyard Manure and 
Effect on Yield, 16. Required 
Waterings for the Best Results 
on Sugar Beet, 254. Selection at 
Gembloux, Belgium, 271 Yield of 
Alcohol, 764. Observations and 
Researches on the Sugar Beet, 898. 
Selection in New Zealand, 899. 
Weather Bureau Activities in Ca¬ 
lifornia as Applied to the Produc¬ 
tion, 979. Production and Yield 
per Hectare in Czech o-Slovakia, 
119-1- Sugar Beet Seed Growing 
in the Rocky Mountain States, 
1211. 

Sugar Cane: Climatic Controls of the 
Chief Sugar Cane Fields in Austra¬ 
lia, 8. The Question of the Dis¬ 
tance between Sugar Cane Rows, 
295 Weather Conditions in South 
Florida Relative to the Cultivation 
of Sugar Cane, 302 Sugar Cane 
Selection, 710’. “ Windrowing ”, 
Method adopted for Preserving Su¬ 
gar Cane from Rapid Deterioration 
in the North-West Frontier Pro¬ 
vince, India, 822. Cultivation in 
Cuba, 879. In Brazil, 1078. 

Sugar Industry: Eevulose Syrup and 
its Possibilities with Artichokes, 
200. Sugar Wa^e Used as a Fer¬ 
tiliser, 258. Balance of Nitrogen 
and Chlorine of BfcetPoot during the 
Manufacture of Sugar, 763 * Sugar 
Industry in Czecho-Slovakia, 1194. 

Sulpliocyanic Acid in Plants, 
2b2 


Sulphur: Effect of Oxidation of Sul¬ 
phur in Soil on the Solubility < >f 
Rock Phosphate and on Nitrifica¬ 
tion, 251. Effect of Manure-Sul¬ 
phur Composts upon the Avail¬ 
ability of the Potassium, 257, 605 
Contribution to the Study of the 
Fertilising Action of Sulphur, 370 
On the Fertilising Action of Sul¬ 
phur, 804 

Sulphur Dioxide Gas as a Treatment 
of Sheep Scab, 524. 

Sunflower : Growing of Sunflowers in 
Montana and Use as Silage 289 
Oil Value in Egypt, 671 Grafts 
of the Sunflower on the Jerusalem 
Artichoke, 709. Sunflower Sil¬ 
age in Western Canada and in 
Australia,819. A Comparative Stu¬ 
dy of the Composition of the Sun¬ 
flower at Different Stages of Growth 
1 oo 3 

Sura, Extracted from Coconut Palm, 
1168 

Suriya, Thespesia populnea, 383 

Surra, 928 

Swamp Wild Rose, Rosa vuginimia 
ft lucida ], 367 

Sweden: Qualities of Some Selected 
Swedish Barley Varieties, 144 Scan¬ 
dinavian Method of Calculating 
Fodder Values, 1 77 Service of 
Meteorology, 702. The Synthetic 
Nitrogenous-Fertilisers Industry 
890 Sodium Nitrate Consumpth >n, 

988. 

Sweet Cicely, (hmoirhra longisiyh^ 
3 & 7 - 

Sweet Pepper-busli, CL tht a a hi 1 jolt a , 
3<>7 

Sweet Potatoes (Ipowoea Batatas ), 
384, 719, 764, 879, 1051, 1053. 

Swietema Mahogam and Swieteiua 
sp., 168, 733. 

Switch Grass, Panicum virgaUtw , 367 

Switzerland: Goats, 83. Piscicul¬ 
ture, 87, r r 52. Returns of Swiss 
Agriculture, 853, Synthetic Nitro- 
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genous-Fertilisers Industry, 890. 
Tlie South American Market for 
Swiss Cattle, 1031. 

Sycamore, Acer Pseudo platan ns, I v , 
52O. 

Symhhoncarpns spp., 3O1, 472, 8S4. 

Sympln carpus joetidus, 67. 

Syringa , 303, 733, 884. 

Tacsonia mollissima, 1225. 

Takaout, Tamanx articulata, 493, 

Tamarind, Tamarindus hidwa , 637. 

Tainbookie Grass, Andropogou Drc- 
geanus , 498. 

Tangedu, Cassia auriculata , 391. 

Tangerines, see Citrus. 

Tannin: Value of Seeds of Sang 
Man Bung [Horsphielda Irya), 53. 
Experiments in Sowing Seeds of 
Cassia anricolata in India, 391. 
" Goiiake " [Acacia arabica) an A- 
frican Substitute for Quebracho, 
630. 

Tarana, Webern corymbosa , 383. 

Tarsoncmus woodi , 748. 

Tartar Pomace, 258. 

Taw pikesan, Crotalaria striata , 392. 

Taxodium distichum , 733. 

Taxus baccata , 733. 

Tea: Pruning Experiments on Young 
Tea at Ceylon, 393. The Produc¬ 
tion of Tea and the Tea Trade 
throughout the World, the Impro¬ 
vement of Old Tea Estates and Soil 
Treatment on Plantations, 631. 
Tea Cultivation in Tonkin, 880. 
The Use of Tea Flower for Infus¬ 
ing, gr 7. 

Teimstaelmim spp., 498. 

Teosiutc, Enchlaena mexicaiia, 35. 

Tephrosia spp., 382, 596. 

Tevmmalia spp., 498. T. ivoreiisis , 
9 2 5 * 

Thalictrnm revolutum, 3^7. 

Theileria spp., 72, 306, 532, 827. 

Themeda Forskallii var. mollissima , 
49S. 

Thespesia populnea, 383, 


Thlaspi Bursa-pastor is, 262. 

Three Square Sedge, Scirpits amci 1- 
caaus, 367 

Thuya spp , r 70 

Fifca spp., 361, 498, 326, 733, 884. 

Tillage: The Economic Advantages 
of Mechanical Ploughing, 424, 
Mechanical Cultivation of Rice 
Fields, 023. Motorculture in Vine¬ 
yards, 848. Causes of the Greater 
Resistance met with by the 
Plough when Drawn Mechanically 
in Comparison with that met with 
in thy Case of Animal Traction, 849. 
Motor Ploughing in Cyrenaica, 1039. 
The Plough as a Means of Making 
Gradually Sloping Terraces, 1090. 
Decree of the French Minister of 
Agriculture, dated June, 17, 1921, 
Respecting Enterprises for Mechan¬ 
ical Ploughing, 1150. 

Timber: Quality of the Timber Pro¬ 
duced by Fast-Growing Kinds of 
Trees, 40. Timber Production, 
and Dry Distillation of Woods in 
Spain and in the Gulf of Guinea 
Colony, 03. True Mahoganies, 168. 
Mechanical Timber-Felling, 171. 
The Dipterocarps in Philippines, 
389. Timbers of the World, 397. 
Identification of Different Timbers, 
733. Trees with light Weight 
Wood in Central America, 823. 
Timbers of the Ivory Coast, 925. 
Experiment with a View to Season¬ 
ing Standing Timber and to Obtain 
an Efficient Means of Exterminat¬ 
ing Forest Weeds in Trinidad, 1015. 
Utilisation of Sycamore Wood for 
Industrial Purposes in the United 
States, 1016 Preparation and Use 
of Danish Timber 1129. Experi¬ 
mental Researches on the Electri¬ 
cal Treatment -of Wood in Italy, 

1130^ See Forestry. 

Tinwa, Cephalostachium pergracile , 498. 

Titanium in Soils and in Plants, 590. 

Tithymalus hehoscopia , 67. 
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Titta Sinh, Tnionia diversifoha, 

383. 

Tobacco: Damage to Crop by Wea¬ 
ther in the United States, 124. 
Hybridisation Trials with Certain 
Lines of Deli Tobacco, at Medan, 
Sumatra, 147 Tobacco -Grow¬ 
ing in Western Australia, 297. 
Catchcrops on Rubber Estates, 
392. Studies on Manuring Tobacco, 
394 Cultivation in Mauritius, 504. 
In Brazil, 595. Improvement by 
Hybridisation and Selection in Su¬ 
matra, 615. Cultivation in Cuba, 
879. Manufacture of Tobacco Shade 
Goth, 949. Cultivation in Belgium, 
1223. 

Tomato: Researches upon Grafts of 
Solatium spp., 142. Tomato Cake, 
405. Industrial Value of Waste, 
434. Copper Content, 475 The 
Process of Ripening in the Tomato 
Considered especially from the Com¬ 
mercial Standpoint, 505. 

Totilla, Orox) Inm mdicuni. 383. 

Toxicodendron sp., 67 

Toxicoscordntm grammeum, 67. 

Trachybogon tiolymorplnis, 498. 

Tractors: Results given by Tractors 
in Belgium, 328. The Sinking and 
Adherence of Agricultural Trac¬ 
tor and Motocultivator Wheels, 
329 Safety Pendulum for Trac¬ 
tors 330. Comparative Cost of 
Horses, Oxen, and Tractors, 424 
Samson Tractor, 548. Tractors on 
Fire-Lines in the Landes, France, 
640 The *• Uncle Sam ” Tractor, 
664. Coupling Binders to Trac¬ 
tors, 666. Tractors in Cuba, 879. 

Trade: Production, Carry-over and 
Imports of Red plover Seed in the 
United States, 279. Goat Skin 
Trade in Brazil, m 191^9, 418. 
The World’s Tea Trade, 631» Com¬ 
mercial Classification of Agricul¬ 
tural Produce in Brazil, 700 The 
Frozen-Meat Trade in Brazil, 


767. Agricultural Produce Trade 
in Brazil, 1078 

Transport of Agricultural Products: 
A New Hay-Loader, 90 Protec¬ 
tion of Potatoes from Cold in Tran¬ 
sit. Lining and Loading of Cars, 
220. 

Trecuha sp, t6o. 

Tvema gnsea, 498. 

Trichilea Cedvela , 925, 

Tnosteum aurantiacum , 367. 

Tnstachya Rehmanm, 498. 

Trout Lily, Eiythromum amencmmm , 
367- 

Trout, see. Fish Breeding 

Trypanosomiasis, see Hygiene of Live 
Stock. 

Tsuga spp, 170, 733, 498 

Tunis: The Goats of the Mediterra¬ 
nean Countries, 83. Citrus Fruits 
Cultivation, 395. 

Tuart, Eucalyptus gomphoceph ala, T21. 

Tucum, 700 

Turks-cap Lily, Lilium superbum , 367. 

Turnip: Yield in 1918-1919 in Nor¬ 
way, 194. Copper Content, 475. 
Production and Yield in Czecho¬ 
slovakia, 1194. 

Turpentine, 501, 1049 

Twig-sedge, Cladium matisi aides, 367. 

Tvpha spp, Burdic grass, jo8. 

T’zuclui, Bambusa atundwatea , 498. 

XJLMUS CAMP&STR1S, 733. 

Ulva La due a , T40. 

Uncmana polans , 736 

Umbrella-tree, i r28. 

United States . Effect of the Weather 
on Crops in Alaska in 1918, 9. 
Experiment on Crop Rotation in 
New York State, 14. The Value of 
Fannyard # Manure 011 Utah Soils, 
16. Researches on Barley Kernels 
Development, 27. Cultivation and 
Uses of Buckwheat, 47. Hairy- 
Vetch Production, 48 A Policy 
of Forestry for the Nation, 64. 
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The “ Whorled Milkweed ” (Ascle- 
pias gahmde*) 0 Plant Poisonous 
to Live Stock, 68 Feeding Expe¬ 
riments with Yearling Steers, 81 
The Angora Goals, 83 Mathema¬ 
tical Enquiry into the Effect of 
Weather on Ma ize Yield, 123. Dam¬ 
age to Crops by Weather, 124. 
Varieial Experiments with Spring 
Wheat on the Northern Great 
Plains, 150. Castor-Oil Industry 
205 Development of Agricultu¬ 
ral Meteorology, 245. Apparatus 
for Protection from Frost, 246. 
Tha Duty of Water in the Cache 
Valley, Utah, 254 Electrocul¬ 
ture, 255 A Survey of the Fertil¬ 
iser Industry, 258 Cost of Pro¬ 
ducing Apples, 33*1 Bahia Grass 
in Florida, 387. Report of Experi¬ 
mental Work at University of Wis¬ 
consin, 471. Irrigation Experi¬ 
ments with Sewage Water in Flo¬ 
rida, >173 New Variety of Prune 
Suitable for Growing in the South- 
Eastern United States, 486. Cost 
of Milk Production, 759. Pro¬ 
duction of Mineral Phosphate, 799. 
Synthetic Nitrogenous Fertiliser 
Industry, 890. Pineapple Cultiva¬ 
tion in Florida, 922. Camphor 
Cultivation, 951. Weather Bureau 
Activities, 979. Consumption of 
Sodium Nitrate, 988 Citrus Grow¬ 
ing, ion. 

Vitica gracilis, 67. 

I h uguay: Stock Breeding, 1031 Na¬ 
tional Seed Production and Wheat 
Selection, La Estanzuela Phyto- 
teclmical Institute, 1207. 

Thmlaria per foil ala , 367 

vaccaria vaccaria , 67., 

Vactinium maci ocarpon, 367. 

Vagner a s tell at a, 367. 

Val, Pohchos Lablab , 270. 

Vanilla Production in Mexico, 1008. 

Vantoilana, Cusonia sp, 498. 


Varagu, Paspalum sooliculaium, 385. 

Varecli, 238 

Vatica spp , 3 So 

Velvet Bean, Georgia, Shzolobmm 
Deeiingiamtm, 263. 

Venezuela: Tiypanosomiasis of Stock, 

1131 

Veratrum uinde , 67 

Veromca, 133 

Vetch : Hairy Vetch Seed Production 
in the United States, 48. A Vetch 
Plant with Lentil-Shaped Seeds, 
484. Vetch as a Green Manure, 
490. Manuring, 987. 

V'igna Catjang, 144, 270, 384, 392, 
1115 - 

Vinegar : The Resistance of Vinegar- 
Eels to Different Agents, 556. Ital¬ 
ian Vinegar Industry, 673. 

Vine-Gi owing: Climatic Control on 
Vineyards in Australia, 8. The 
Molecular Concentration of the Sap 
of Vine, 28 The Cost of Vine and 
Giapes to the Growers of Asti 
(Piedmont, Italy), 95. The Direct 
Hybrid Bearer ” 4 joi de Couderc ” 
in Portugal, 165 Vine Cuttings 
in the State, of Rio Grande do Sul, 
Brazil, 301. Vines of Trentino Te- 
roldigo and Negrara Varieties, 302. 
Cuttings in the Nursery, 510. An 
Economical and Rational System 
of Supports for Nurseries of Amer¬ 
ican Vines, 511. The Sirah Vine 
in Italy, 512. Early Ripening 
Table Grapes for Cultivation in 
Apulia, Italy, 513. A Direct Vine 
Bearer Resistant to Drought, 514. 
The Cultivation of Vine in Italy 
during the Last Fifty Years, 727. 
Trentino Vines: Rossara and No- 
siola, 728 The Malbeck Vine in Ar¬ 
gentina and in Italy, 729 Experi¬ 
ments., on the Cultivation of Amer¬ 
ican Vines on the Hills of the Pro¬ 
vince of Pisa, Italy, 730 Vine 
Grafting and Sunstroke, 731. Effect 
of Late Spring Frosts on Vines, 
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791. Motorcultural Tests in Vine¬ 
yards, 848. Vine Growing and 
Wine Maidng in the Province of 
Mendoza, Argentina, Q23 The Im¬ 
portance of the Selection of Cut¬ 
tings in the Renewal of Vineyards, 
924. Vines of Trentino and the 
Upper Adige: Vemaccia, Lagrein, 
etc., 1012. The Cabernet Vines in 
Italy, 1013. Improving the Eicane 
Vine by Crossing, in Italy, 1014. 
New Vine Stocks in Italy, 1127. 
Vine Growing in Cecho-Slovakia, 
1194 Vine Growing apd Wine Ma¬ 
king in Peru, 1230V 

Vison, 846. 

Vltamines, 2, 3, 4, 242, 593, 60S, 
iiq6 

WAi,JsrOT: Some Nutritive Properties 
of Nuts, 4. The Artificial Produc¬ 
tion of Vigorous Trees, 40. Ker¬ 
nels, Copper Content, 475. Min¬ 
eral Ingredient in Presh Fruits, 
598. Improvements in the Culti¬ 
vation and Yields in France, 1123. 
The Black Walnut (Juglans nigra) : 
its Growth Distribution, Manage¬ 
ment and Utilisation, 1232 

Wandoo, Eucah fiius redunca, 121. 

Washingtonia, lovgistvhs, 367. 

Wasserkurve, 249. 

Weber a corymbosa , 383. 

Western Hemlock, Tsitga Jieteiophylla , 
49S 

Wheat: Nutritive Value of the Pro¬ 
teins of Kernels, 2. Climatic 
Control of Wheat in Australia, 8. 
The Value of Farmyard Manure 
on Utah Soils. 16. Respiration 
of Sprouted Wheat, of Frost¬ 
ed Wheat and # of Wheat Plants 
Infected with Stem Rust, 24 The 
Nitrogenous Matter^nd Phosphoric 
Add Present during the # J\Iatura- 
tion and Germination of Wheat, 
26. Genetics of Rust Resistance, 
30. Classification and Detailed De¬ 


scription of Some Wheats of Aus¬ 
tralia, 42. The Wheats at the 
Paris Testing Station, 43 The 
New “ Peace Hybiid Wheat ”.41 
Early Varieties, 45. The 1921 
Wheat Crop in Great Britain, 92. 
Climatic Influence on Wheat Grow¬ 
ing in Swanland, Australia, 121 
‘Damage to Crop by Weather in 
the United States, 124 Influence 
of Low Temperatures on the Ger¬ 
mination of Wheat as soon as 
Harvested, and on Fresh Seed 
in General, 137. Inheritance of 
Characters, 143. Varietal Experi¬ 
ments with Spring Wheat 011 the 
Northern Great Plains of the Unit¬ 
ed States, 150. Yield in 1918-199 
in Norway, 194. The Cost Price of 
Wheat in the Region of Toulouse 
and the Pyrenees, France, 195 
Variations in the Composition, 
202 Baking Value, 204 Water 
Required to obtain the best Results, 
254. TnUcum sativum , 262. Chloro- 
picrin destroy the Grain-Weevil and 
the Wheat Alucide, 265. Effect of 
Premature Freezing on Composi¬ 
tion of Wheat, 268. Behaviour of 
Certain Hybrids of Varieties at 
Verriere, France, 281. In Cyrenaica, 
282. The " Cvgnarellone ” Wheat 
of Molise, Italy, 283, Field Experi¬ 
ments in Western Australia, 281 
Wheat Growing in the State of 
Parana, Brazil, 285. On Sugar 
Estates, 385. Copper Content, 
475. Selection in Germany, 478. 
Selection of Wheat Resistant to 
Bunt or Sinking Smut, 470. Crosses 
between Wheat and Rye, 480. 
Wheat-Growing Experiments in the 
Province of Turin, Italy, ^89 Di¬ 
stribution* of Titanium Dioxide in 
Ashes and Plants, 599. Line Select¬ 
ion of Wheat at the Pbytotechno- 
logical Station “ La Moncloa ”, 
Madrid, 610 The Improvement 
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of Wheat by Selection, 611. The 
French National Wheat Committee, 
616. Experiments with Wheat 
from the Swiss J ura at the School 
of Agriculture at Cibeins (Ain, 
France),617. Chemical Composition, 
625, Influence of Weather on Yields 
in Sweden, 702, Selection and Be¬ 
haviour of Chromosomes in Certain 
Wheat Hybrids, 712. Results of Cul¬ 
tivating Selected * * Todaro * ’ Wheats 
in the Molise, Italy, 718. Mass and 
Pure-I,ine Selection, 810. A Targe 
Collection of Wheats in Italy, 9 q 8 
Observations on the Wheats of 
Eibya, 999. Trials of Strampell 
Wheats in Italy, 1000. Topping 
of Wheat, 1001. Investigation 
upon the Critical Period of Wheat, 
1083. Selection, 1 ioi. Compari¬ 
son Studies of the Resistance of 
lodging of Several Pure Bred Va¬ 
rieties in Italy, 1 no. Experiment¬ 
al Cultivation of Foreign Wheat 
and Oats in Italy, ini. Experi¬ 
ments at Trent, Italy, 1112. Cost of 
Production of Wheat in a Commu¬ 
ne in Romagna (Italy) 1164. Pro¬ 
duction and Yield per Hectare in 
Czechoslovakia, 1194* Contri¬ 
bution and Selection in Uruguay, 
1207. Sterility in Wheat Hybrids 
120*8. Experiments in Treat¬ 
ing Wheat Grain by Immersion in 
Nutrient Solutions, in Italy, 1213. 

White Rattlesnake Root, Prenanthes 
alba , 367. 

White Thoroughwort, Eupalorium al¬ 
bum, 367. 

Whorled Milkweed (Asclepias galioi- 
des ) a Poisonous Plant for Stock 
in the United States, 68. 

Whorled Milkwort, Polygala verti- 
cillata , 367. 

Whortleberry, see Blueberry. 

Wicopy [Dirca palustris ), 67. 

Wide Teaf Indies Tresses, Ibidium 
367 - 


Wild Hemp, Grotalaria striata , 392. 

Wild Indigo, Tephrowa purpurea , 3S}. 
and Indigo [era spp., 392. 

Windrowing, 822. 

Wine Making: Apiculated Yeasts in 
the Fermentation of Wine, 197. 
Causes of the Disappearance of 
Coal-tar Dyes in Wine, 198. The 
Disadvantage of Using Yellow Pa¬ 
raffin Oil in Wine Making, 199. 
Second Exhibition of Wines from 
Hybrids Vines at Perpignan, France, 
428. Action of Oxygen on the 
Must of Red Grapes, 429. Exhib 
ition of Hybrid Wines at Macon, 
Saone-et-Loire, France, 760. Mak¬ 
ing Wine from Musts of High 
Sugar Content, 761. The Alexis 
Chaussepied Apparatus for the Ra¬ 
pid Production of Sparkling Wine, 
Studies on Fruit Wines, 854. Wine- 
Making in the Province of Mendoza, 
Argentina, 923 The Use of 
“ Wood ” for Filtering Wines, 946. 
Wines made from Grapes infected 
with Eudemis, 1166. Non-Alco¬ 
holic Wines and Ciders, 1167. Wi¬ 
ne-Making in Peru, 1230. See also 
Alcohol. 

Wood Betony, Pedicular is canadensis , 

367- 

Wood Red-Grass, Ctmna arundmacea, 

367. 

Wool: Production and Sale in Ar¬ 
gentina, 214. Does any Correlation 
Exist between the Fineness of 
Wool Fibres and the Number of 
Undulations?, 856. 

Woolly Sedge, Car ex lanuginosa, 367. 


Xanthorrhea spp^ 501. 
Xolisma ligustrina, 368. 


Yams, Dioscorea saliva , 384, 1078. 
Yeasts: Apiculated Yeasts in the 
Fermentation of Wine, 197. 
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Ye-athagyi, Sesbama aegypiiaca, 392. 
Ye-Kathit, Erythrina hthosperma, 392. 
Yew: Identifications of Timber, 733. 
York Gum, Eucalyptus loxophleba, 

I2T. 

Yuca, Manihot palmata aipi , 879. 


Zenonite, 1205 . 

Zetoon, Psidium Guava , 507. 
Zm giber officinale, 392. 
Ziziphus Jujuba, 396. 
Zozoro, 498. 

Zygadenus venenosus, 67. 
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Ill - PI,ANT DISEASES 


A) INDEX OF SUBJECTS. 


Abaca (Musa textihs) * Resistant 
to Fusauum cubewse, in the Phi¬ 
lippines, 450 

Abella subflava: On Euteitix tenella 
in Idaho and California, 588 

Abies grandis • Thelephora te*restns 
in U S A , 869. 

Ablet us perspeciosns : On Anlacas- 
pis pentagona in Japan, 1185. 

Acacia tnolhssima: A caw thopsyche ju- 
wodi and Natural Enemies in Natal, 
1186. 

Acanthopsychepmodi : On Acacia mol- 
hssvna in Natal, and its Nat. Ene¬ 
mies, 1186 

A caw those elides obtectus : On Beans 
in Austria, 586 

Acer maciophyllitm and A . Negundo: 
Thelephova tervestvis in IT. S. A , 
869. 

Acrospeira mwabihs , 768. 

Adomovnta demy his: On Neodipnon 
lecontei in U S. A., 786. 

Adorns oemahs : Amphicoma vulpes 
in Crimea, 784 

Aedemoses haesitans : In Texas, 870. 

Aelothnps albocnzctus and A el. fascia- 
tus: On Soya Beans in Baden (Ger¬ 
many), 1191 

Africa: New Weevils injurious to 
Cultivated Plants, 348 

Africa, vSouth: Diseases of Cultivat¬ 


ed Plants m Cape Province, 957. 
Natural Enemies of Acanthopsyche 
junodi on Acacia tnolhssima in 
Natal, 1186 Phyllosticta Cancae- 
Papayae on Paw-paw in Natal, 
1064 Septogloeum Atachidis on 
Peanut, 342 Silvestoma silvestrn on 
Moms alba in Capetown and on 
Olea verrucosa in Natal, 239 To¬ 
bacco Slug (Lema bihweata ), 354. 

Agalha , 588 

Agancus melleus * On Weymouth 
Pine in Switzerland, 1193 

Agave: A. ameticana , A tigida, A . 
Salmiana attacked by Colletotnchum 
Agaves in Indo-China, French Su¬ 
dan, and France, A applanata, 
resistant to Coll Agaves in France; 
Agave sp. attacked by Gtoeospo - 
num Agaves in Brazil, io6t 

Agnolimax agrestis : On Soya Bean 
in Baden (Germany), 1191. 

Agn 4 es lmeatus ; On Soya Bean in 
Baden, 1191. 

Agropyron repens : Eradication in Ca¬ 
nada, 579. • 

Allan thus glandulosa . Attacus cyn- 
tfna, X971. * 

Alabama: Bacterium Solanacearwn 
on Castor Plant, 1061. 

Alabama argillacea : In Texas, 870. 
On Cotton in Brazil, 1306. 
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Ale ides leucogramnms : On Beans and 
Vigil a Catjang in Rhodesia, 352. 

Aleuroccmthus woglumi: On Citrus 
Fruits etc. in Cuba, 955. 

Aleinodicus coco is: On Coconut in 
Porto Rico, 1307. 

Aleylodes citn : Importation sus¬ 
pended into Italy of infected 
citrus fruits, 443. 

Alfalfa see Lucerne. 

Algeria : Resistance of Cereals to 
Rust, r212. 

“ Allens Everlasting ”, Apple Var. 
Immune to Spotting* 108. 

Allessatura (Scald): Of Citrus Fruits 
in S. Italy, 860. 

All Head Early: Cabbage Var. Re¬ 
sistant to Fusarium conglutmans 
in U. S. A., 338. 

Allington Pippin: Var. Apple liable 
to Spotting in England, 108. 

Almond: Fomes fulvus in Italy, 577. 
Bacterial Diseases in Morocco, 862. 

Altevnatia : A. Gtossulanae and A. 
pomicola, possible causes of Spot- 
ing of Apples, 108. A . Nelumbn 
on Nelumbium speciosum in XL S. 
A., 778. A. Solani on Tomato in 
Victoria, 107. A. tenuis on Aucuba 
japomca in Italy, 552. 

Althaea ofjicmalis : A1, lacaspis rosae 
and Hetevodeva vadicicola in Italy, 
552 . 

Amaranthus : A. deflexus, Newly Re¬ 
corded Weed in New South Wa¬ 
les, it82. A. macrocat pus , 1182. 
Amaranthus sp. host of Ceropla - 
stes sinensis , 465. 

America, North: Rhagium hnecitum 
on Pines, 785. > 

Amorbia emigratella : in Texas, 870. 

Amphicoma vulpes : On Adonis vet - 
nalis in Crimea, 784. 

Anaguts gn aulti T Parasite g>f Eutettix 
tenella in Idaho and California, 
5S8. 

Andropogon : A. intermedins : Cla- 
viceps sp. in Australia, 960. A* Sor¬ 


ghum * Sclerospom phihppmens is 
in Philippines, 686. 

Anguillulidae, 575. 

Anonus erosa and A . exacta : In Texas, 
870. 

Anona : Entity rrhhius meditabundus in 
Australia, 970. 

Anthonomus : A. emetus and A . porno - 
rum (= A . pyri and A . bi tubercu- 
latus) on Apples in Great Britain, 
1192. See also Weevil. 

Anthracnose: Resistance of Nosiola 
Trentino white Grape Vine, 728. 
A. of Sisal Hemp {Colleto trichum 
Agaves), 1061. 

Awuraphis fasciatus : On Lucerne in 
Italy, 347 - 

Anunella doisolmeata : In Italy, 347. 

Aomdiella : A aurantu: Rkizobms 
lophantae , 580. A. pemiciosa , see 
San Jose Scale. 

Aphelmus: A. fuscipennis. Parasite 
of Aspidiotus permciosus and Chio- 
naspis sp. in Japan; A. japonicus ; 
A. mytilaspidis on Hemichionaspis 
aspidistras in Japan, 1185. A. mail : 
Importation and Acclimatisation 
in Uruguay and Parasite on Woolly 
Aphis (Enosoma lamgera), 692. 

Aphicus sp.: Nat. Enemy of Cero- 
plastes sinensis, 465. 

Aphids : New species discovered in 
Italy, 3-17. 

Aphis : A. gossypu on Cotton in 
Brazil, 1306. A. maydis , Means 
of Dispersing Mosaic Disease* of 
Maize, 99. A . mnncis (= A. euo - 
nytni, A. fabae , A. papavens). 
Biological Studies, 96*4. See also- 
Woolly Aphis. 

Apion longivostie and A nahdum: 
On Hollyhock in Crimea, 784. 

Aplastomovpha vandmei : On Sitophi - 
lus oryza in U. S. A., 463. 

Apples: Anthonomus cimtus and A. 
pomorum in Great Britain, 1192. 
Aphelmus malt, Importation and 
Acclimatisation in Uruguay and 
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Parasite of Woolly Aphis {Eriosoma 
lanigeva), 692. Cacoecia franciscana 
in California, 697. Ceroplastes sinen¬ 
sis (?), 465. Rhabdopterus pictpes 
on Grimes Golden Var. in N. Y. 
State, 356. Spotting in England, 
108. Trichothecinm roseum in Italy, 
779 - 

Archenomns ouentalis: On Aulacas- 
pis pentagona in Japan, 1185. 

Areca Catechu: Coccotrypes dactyli- 
perda, 580. 

Argentina: Cuscuta racemosa on lu¬ 
cerne, 1069. Gyropsylla ihcicola on 
Mate, J 309. Phalans bulbosa: Re- 
sistent to Disease, 1215. 

Avion hortensis: On Soya Bean in 
Baden (Germany), 3191. 

Armillavia mellea ; On Weymouth Pi¬ 
ne in Switzerland, 1193. 

Arolle (Pmus Cembra ), 1193. 

“ Arrabbiaticcio ” (“ Terre-Gatee "). 
Researches in Italy, 230. 

Arsine: As Fungicide and Insect¬ 
icide, 462. 

Artichokes : Pests in Italy, 60. 

Arvicola awaits: On Soya Bean in 
Baden (Germany), 1191. 

Ascochyta Pi si : On lyeguminosae in 
Morocco, 862. 

Asia: Curculionidae on Cultivated 
Plants, 348. 

Aspergillus flaws: Nat. Enemy of 
Pseudococcus sp. in Cuba, 782. 

Asp id iotas : A destructor on Coconut 
in Porto Rico, 1307. A. pevniciosus 
Host of Aphelinus fuscipennis in 
Japan, 1385. 

Aster fonnosissimts : Ceroplastes si¬ 
nensis , 465. 

Asterocystis radicis : On Flax in Mo¬ 
rocco, 862. 

Atonycolus simplex : On Rhagium li- 
neatum in N. America, 785. 

Athene brama : Useful Bird in India, 

hi. 

Atriplex spp.: Eutettix tenella in Ida¬ 
ho and California. 588. 


Atropa Belladonna : Mactosporium 
Solan i and Thielavia basicola in 
Italy, 452. Epithrix atropae 9 E. 
pubescens , Psyllioides hyoscyami , 
Mamestra brassicae , Heliothis pel- 
tigera in Crimea, 84. 

Attacus cynthia: Observations on 
Polyphagous Nature, 1071. 

Attidae: Feeding on Oncopera mi- 
tocera in Queensland, 1190. 

Aucuba jabonica : Pleospora infecto- 
ria var. aucubicola in Italy, 688. 

Aidacaspis : A. pentagona Host of 
Ablerus perspeciosus, Archeno - 
mas orientals, Azotus capensis , A. 
chionaspidis , Perissopterus mexi - 
camis 9 Prospaltella berlesei and P. 
nngatae in Japan, 1185. A. rosae 
on Althaea officinalis in Italy, 
45 2 - 

Australia: Ergot (Clavtceps sp.) on 
Grasses, 960, Euthyrrhmus medi- 
tabundus on Anona, Mango, Poin- 
ciana, 970. E. m. Parasitised by 
Chalcis euthyrrhim , 965, 970. By 
Thaumasura cu veal ion is and Th. 
pavo 9 970. Oncopera mitocera. New 
Grass Pest in Queensland, 1190. 
Pulvinaria ovnata , on Citrus Fruits 
and Pittosporum undulatum in 
New South Wales, 96S. Tylenchus 
sp. on Banana in North Queens¬ 
land, 466. 

Austria: Acanthoscehdes obtectus on 
Beans, 586. 

Avocado: Gutcilarta perseae in Flor¬ 
ida, 240. 

Azottts capensis : On Anlacaspis pen¬ 
tagona and A. chionaspidis on 
Chionaspis diffictlis and Aul. pen¬ 
tagona in Japan, 1185. 

Bacillus ; B . A>oideae on Calla 
aethiopica ( = Richat dia africana), 
575. BSSolanaceatum on Tomato 
in Victoria, 107. 

Bacteria, Anaerobic, and Gummosis: 
Of Walnut in France, 343. 
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Bacterial Blackrot (Bacterium cam - 
pestre) 9 338. 

Bacterial Disease: Of Stone Fruits 
(Pseudomonas Pruni), 1297. 

Bacterial Wilt: of Tomato (Bacillus 
Solanaceamm), 107. 

Bacteriosis: of Ivy in France, 457. 
Of Richardia in England, 575. 

Bacterium : B. exitiosum on Tomato 
in U. S. A., 867. B. marginatum on 
Gladiolus spp. in District of Co¬ 
lumbia and in Illinois, 1066. B. 
Solanacearum on Castor Plant in 
Georgia, Florida and Alabama; 
Inoculated succesfuUy into Tomato, 
Datura Stramonium , Cotton, Tro- 
paeolum majus. Sunflower, Balsam, 
Fuchsia, Vanilla, 1062. B. trans- 
lucens, var. undulosum , 572. See 
also Gumming. 

Bactrocera cucurbitae : Host of Opius 
ftetchevi in Hawaii, 349. 

Baden: Pests of Soya Beans, 1191. 

Bagisava ) ectifascia : In Texas, S70. 

Baits, Poisoned: For Crickets, 112. 

Baliothi ips dispar : On Soya Beans, 
1191. 

Balm: Cassida viridis and Crypto- 
cephalus ocellatus in Crimea, 784. 

Bamboo: Chlorophorus annularis and 
Nat. Enemies in Tonkin, 1075. 

Banana: Fusarium cubense on Var. 
- I^tundan*' in the Philippines, 459. 
Panama Disease in Cuba, 955- 
Stenommatus musae in Hawaii, 348. 
Tylenchus sp. in N. Queensland, 466. 

Barbados: Ovulariopsis Gossypii and 
0 . obclavata on Gossypium barba - 
dense and Tecoma leucoxylon res¬ 
pectively, 231. 

Baris nitens : On Hollyhock in Cri¬ 
mea, 784. 

Barium Carbonate: Toxicity to Rats, 
357 - -> 

Barley: Seed Coat Injury land Viab¬ 
ility as Factors in Susceptibility 
to Moulds and Fungicides, 863. 
Heterodera schachtii and Helmin- 


thosporium gramineum: Resist¬ 
ance to, in Sweden, 144. Pucci - 
nia graminis and P. glumantm in 
Morocco, 862. Wild Barley: Te- 
traneura flavescens in Italy, 347. 
Ustilago nuda and U. Hordei in 
Morocco, 862. Varieties Resist¬ 
ant to Disease in Manhndorf 
(Germany), 478. 

Bamack Beauty; Apple Var. Immune 
to Spotting, 108. 

Beans: Acanthoscelides obtectus in Aus¬ 
tria, 586. Alcides leucogvammus in 
Rhodesia, 352. Aphis rumicis, 964. 
Ceroplastes sinensis, 465. Resistance 
to Disease in N. Y. State, 377. 
Spetmophagus pectoral is in Cali¬ 
fornia, 689. Sp. subfasciatus , 580, 
Uiomyces appendiculaius and U. 
Fabae in Morocco, 862. 

Bean Weevil, 352, 586, 6S9. 

Beet: Phthorimaea (Lita) ocellatella 
in Germany, 130S. 

Beet, Sugar: Eutettix tenella in Idaho 
and California, 588. 

Begonia tuberosa : Otiorrhynchus sul- 
catus and Hoplisus laticinclus in 
France, 237. 

Behar (India): Wilt Disease of In¬ 
digo (Indigofeva arrecta), 1057. 

Belgium: Fruit Fungi, 567. Inoculat¬ 
ion Experiments on Caterpillars of 
Pievis ntpae and an Adult of Lo- 
custa riridissima with Micrococ¬ 
cus (Staphylococcus) acrid icida , 1184: 

Belladonna: See Atropn Belladonna . 

Belle Dubois, Apple var. Immune to 
Spotting, ro8. 

Bengal: Hoplocerambyx spinicornis 
on Shorea tobusta , 583. 

Birch: Ctenophora airata in Swit¬ 
zerland, 876. 

Birds: In India: Useful in Agricul¬ 
ture: — Athene brama 9 111. Bra - 
chyptemiis auvantius,^^. Dicrurus 
macrocercus, 966. Birds harmful to 
Cacao in the Dominican Republic, 
1076. Nat. Enemy of Acantho - 
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psyche junodi , in Natal, 1186. 
Black Aphis ( Aphis rumicis), 964. 
Black Chaff of Wheat (Bacterium 
transit/cens var. undulosum) ,5 72. , 

Black Drongo ( Dicrurus macrocev - 
cus), 966. 

Black Rot of Grapes ( Gidgnardia 
Bidwelli) ; Prohibitive Measures 
concerning Importation of Fruits 
into Italy, 443. B.r. in the Caucasus 
(Macrophoma reniformis ), 1297. 
Black Scab, of Potatoes ( Synchy - 
trium endobioticum) . Prohibitive 
Measures concerning Importation 
of Tubers into Italy, 443. 

Black Spot, of Plum (Pseudomonas 
Prttni ), 1297. 

Black Wattle (Acacia mollissmia ), 
r 186, 

Blight. See Phytophthora. 

Bocchons pharaxalis: On Cacao in 
the Dominican Republic, 1076. 

Boll Disease, Cotton: In St. Vin¬ 
cent, West Indies, 1004. 

Bollworm, Cotton: In Cambodia, 
Means of Control, 1221. 

Bombax .insigtte: Gloeosponum Bom - 
bads in Brazil, 576. 

“ Bombyx cul-brun ” (Euproctis chry- 
sorrhoea ), 604. 

Bordeaux Powder: Control of Vine 
Mildew, 1058. 

Borers, Cane: In Brit. Guiana, 1183. 
Borers, Maize: Pyrausta nubilalis 9 
5 « 5 > 7 ^ 3 . 

Borkhameuia diveni: In Texas, 879. 
Botrytis* loo 7, B. Bassiana : On Va¬ 
rious Insects, 844. B. Douglasii 
on Pseudotsnga Douglasii in Scot¬ 
land, 346. B. D. on Ps. Douglasii 
in England and Scotland, 1300. 
B, galanthina on Galanthus spp. 
in England, 456. 

Brachypternus auvanHtts : Useful Bird 
in India, 483. 

Bvachystegia spp.: Isaniris ater in 
S. Rhodesia and Nyasaland, 348. 
Brachytrvpes sp.: Destroyed by 


Athene brama in India, in. 

Bramble Deaf, of Vine in Tripoli- 
tania, 1174. 

Bratnley’s Seedling: Apple Var. Li¬ 
able to Spotting in England, 108. 

Brassohs sophotae: On Coconuts in 
Brit. Guiana, 1183. 

Brazil: Cotton Diseases, 700, and 
Pests, 1306. Control of Diseases 
in S. Paolo, 1220. Gloecspotium Aga¬ 
ves on Agave sp., 1061. Gl. Bom- 
bacis on Bombax insigne, 576. Sil- 
vestnna stlvestrh on Morus alba in 
S. Paolo, 239. Vine Diseases and 
Pests in Rio Grande do Sul, 301. 
Wheat: Diseases in Parana, 285. 

Bretonnieres: Wheat in Swiss Jura 
Resistant to Rust, 6x7. 

Broca, Cotton (Gasterocercodes gossy- 
pii), 1306. 

Bromus : B. commutatus : Sclerospora 
macrosporam Tennessee and Ken¬ 
tucky, 1059. B. mermis: Claviceps 
sp. in Australia, 960. 

Bruchidnis obtectus : See Acanthosce - 
lides obtectus , 586. 

Buckwheat (Fagopyrum Fagopyrum ): 
Pyrausta uinshei , 783. 

Bunt (Tilletia Ty it id), 449. 

Bureau: Imperial Bureau of Myco¬ 
logy, London, 566. Bureau of “ Sa- 
nidad vegetal ” of Cuba, Organisa¬ 
tion and Development, 955. 

Cabbage : Ceutorrhynclvus quadridem 
(Seed Stalk Weevil) in Long Is¬ 
land, N. Y. State, 1310. Fusarium 
conglntinansy Resistant Vais, in 
IT. vS. A., 338. 

Cacao: “ Calabacillo " Resistant to 
Disease in Dominica, 596. Fun¬ 
gous Diseases in Brit. Guiana, 1193. 
Animal Pests in Dominican Repub¬ 
lic, 1076. * * 

Cacoecia jranciscana : On Apples in 
California, 697. 

f< Caculo comtin ” (Phyllophaga porto « 
mens is). 



— 8o — 


" Caculo rinoceronte del coco " (Stra¬ 
tegics quadrifoveatus ), 1307. 

Calamint: Eucarazzia picta in Italy, 
347 . 

Galandra : C. glandium bred from 
Acorns of Quercus in can a and Q. 
dilatata in India, 348. C. shoreae 
on Seeds of Sal Tree (Shorea robu- 
sta) and of Dipterocarpus turbina - 
tus in Mauritius and India, 348. 

California: Cacoecia franciscana on 
Apples: Pandemis pyrusana; Pe- 
ronea sp., 697. EutetUx tenella on 
Sugar Beet, 588. Injurious Insects, 
689. Nicoticma glauca : Peronospora 
Hyoscyami , 687. Tipula quaylii 
and T . simplex on Grass Land, 
Cereals and Lucerne, 873. 

Calla aethiopica (= Richardia afri- 
cana ): Bacillus Aroideae, 575. 

Gallida decora : Feeding on Pyrausta 
ainsliei in U. S. A., 783. 

Calosoma sycophanta: Nat. Enemy 
of Stilpnotia salicis in Massachu¬ 
setts and New Hampshire, 877. 

Calotropis proceta: Dacus longistylus 
in Egypt, 581. 

Camarosporium cruciaUim, 233. 

Cambodia: Control Methods recom¬ 
mended for Cotton Stem Weevil 
and Bollworm, 1221. 

Campanula rapuncaloides ; Clathro - 
sorus Campanulae in Denmark, 
460. 

Camphor: Diseases and Pests in Fe¬ 
derated Malay States, 951. 

Canada: Hefnerocampa pseudotsugata 
on Pseudotsuga Douglasii in Brit. 
Columbia, 590. Pyrausta nubilalis 
on Maize and Stilpnotia salicis 
on Poplars, 585. Rhagium li- 
neatum on Pines, 485.. Weed Con¬ 
trol Measures, 579. Entomological 
Service, 882. * * 

Canary Grass (Phalaris minof ^: Ergot, 
960. 

" Canker, American" of Chestnut 
(Endothia parasitica ): Suspension 


of infected Plants imported into 
Italy, 443. 

Cantharides (Spanish Fly) (Lytta ve- 
sicatorid ), 957. 

Cape Province: Diseases of culti¬ 
vated Plants, 951. Silvestrma sil- 
vestrii on Morns alba, in Capetown, 

239. 

Carcelia evolans : Parasite of Acan- 
thopsyche junodt in Natal, 1186. 

Carica Papaya : Phyttosticta Caricae - 
Papayae, in Natal, 1064. 

Carpophilus dimidiatus : On Opun- 
tia spp. and shelled Peanuts in 
California, 689. 

Carthamus tinctorius: Host of Dipteron 
ofFam. Trypaneidae in Egypt, 581. 

Casca chinensis : Parasite of Chio- 
naspis difficilis in Japan, 1185. 

Cassida viiidis : On Larch in Crimea, 

784- 

Castnia licus : On Sugar Cane in 
Brit. Guiana, 1183. 

Castor Oil: Uredineae in Morocco, 
862. Macrosporium Cavarae in 
Italy, 452. 

Caucasus: Macrophoma ren if or mis. 
Cause of Black Rot of Grapes, 1299. 

Caudelle ( Tenebroides manritanicus), 
689. 

Cavengire: Sugar Cane Var. fairly 
resistant to Gumming ( Bacterium 
vascularum) at Porto Rico, 105. 

Celery: Pseudomonas A pit in N. Y. 
and Michigan States, 808. Scle - 
rotinia minor in U. S. A., 574. 

Cephaleuros my coidea : On Tea in 
Ceylon, 393. 

Cephalothecium roseum , 779. 

Ceratitis capitata : On Guavas, Oran¬ 
ges, Peaches etc., in Egypt, 581. 
Host of Opius fletcheri in Hawaii, 
349 - 

Cercocephala elegans: On Sitophilus 
oryza in U. S. A., 463. 

Cercopidae : On Sugar Cane in Brit. 
Guiana, 1183. 

Cereals: Nesokia bcngalevsis in Goa 
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(Portuguese India), 878. Rice Weevil 
(Sitophilus oryza ), in U. S. A., 463. 
Rust, Behaviour of Different Va¬ 
rieties in Algeria, 1212. Tipula 
quaylii and T. simplex in Califor¬ 
nia, 873. 

Ceroplastes : C. cirvipedifonnis , 689. 
C. vubens , 1185. C. sinensis , 465. 
Ceroplastes spp., 1063. 

Ceutorrhynchus : C. macula-alba on 
Capsules of Papaver somniferum in 
Crimea, 784. C. quadridens on 
Cabbage Seed Stalks in Long Is¬ 
land (N, Y. State), 1310. 

Ceylon: Cephcdeuros mycoidea and 
Pestalozzia Hartigii on Tea, 393. 

Chaetodacus zonatus: On Mango in 
Egypt, 581. 

Chalcis euthyrrhini : On Euthyrrhinus 
meditabundus in Australia, 965,970. 

Chauliognathus penvsyhanicus : Feed¬ 
ing on Pyrausta ainsliei in U. S. 
A., 783- 

Cheimatobia brumata. See Operoph- 
thera brumata. 

Chenopodium sp.: Eutettix tenella in 
Idaho and California, 588. 

Chernies cooleyi : On Pseudotsuga Dou¬ 
glas ii in Grfc. Britain, 971. 

Cherry : Attacus cynthia, 1071. 

Clieshunt Compound, 1296. 

Chestnut: Decree prohibiting import¬ 
ation into France of Plants, Fruits 
and Seeds, likely to be infected 
with Endothia parasitica, 565. Pro¬ 
hibitive Measures concerning Im¬ 
portation into Italy, a*s a guard 
against Endothia americana , 443. 
Sclerotinia pseudotuberosa, Asco- 
phorous Form of Rhacodiella Cos - 
taneae : Cause of Black Rot, 224. 
Spirospora Cos taneae in France, 
109. S, c. •= Acrospeira mirabi- 
tis, 768. 

Chilocorus sp.: Nat. Enemy of Cero¬ 
plastes sinensis , 465. 

China: Phoma citricarpa on Citius 
nobilis and C. sinensis , 780, 


“ Chinche harinosa ” (Pseudococcus 
nipae), 1307. 

“ Chinotto ” (Citrus sinensis ): Cero¬ 
plastes sinensis , 465. 

Chionaspis : C. difficilis , Host of 
Azotus chionaspidis in Japan, 1185. 
Chionaspis sp.: Host of Aphelinus 
fuscipennis in Japan, 1185. 

Chlorophoms annularis , Nat. Ene¬ 
mies of this Coleopteron in Tonkin, 
I0 75 * 

Chloropicrin: As Insecticide, 265, 
462. Control of Crickets at Crau, 
112. Control of Termites, 114. 

Chlorosis: Of Plum in S. Africa, 937. 

Christmas Pearmain, Apple Var. Im¬ 
mune to Spotting, 108. 

Chrysanthemum: Rhopalosiphum tri- 
lineatuvn in Italy, 347. Rust (Pucci- 
nia Chvysanthemi) in S. Africa, 957. 

Chrysanthemum frutescens and Chrys. 
grandiflorum : Ceroplastes sinen¬ 

sis, 465. 

Chrysomphalus dictyospermi : On Cin- 
namomum Camphor a in Italy, 452. 
On Kentia spp. and Persea gratis - 
sima in California, 689. 

Chrysopklychs endobictica : See Syn- 
chytnum endobioticum . 

Cicadula 6-notata, 588. 

Cigarette Beetle (Lasioderma serri - 
come), 689. 

Cignarellone, Wheat Var. Resistant 
to Rust, Lodging, 283. 

Cmnamomum Camphor a : Chrysom¬ 
phalus dictyospermi in Italy, 452. 

Citrus Fruits: Aleurocanthus woglumi 
in Cuba; 955. Ceroplastes cirri- 
pediformis in California, 689. Ce¬ 
roplastes sinensis in Italy and 
France, 465. Citrus grandis and 
C. mitis : Pseudqynonas Citri, 445. 
C. nobilis and C. sinensis : Phoma 
citricarpa in Chirm, 780, Cocdds of 
Citrus, Fruits in Brit. Guiana, 1183. 
Diseases and Pests in XL S. A., 
Porto Rico and India, ion. In 
Tunisia, 395, Isaniris aterin S. Rho 
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desia and in Nyasaland, 348. Lepido - 
saphes gloverii and Aleyrodes citti , 
Cause of Suspension of Importa¬ 
tion of Fruits into Italy, 443. 
Pantomonis ( Aramigus) fuller!, 580. 
Pulvinaria ornata in New South 
Wales, 968. " Scald " in S. Italy, 
860. 

Citrus Canker (Pseudomonas Citri ), 
445 - 

Clathrosorus Campanulae : On Cam¬ 
panula raptmculoides in Denmark, 
460. 

Claviceps sp. : On Grasses, in 
Australia, 960. 

Clover: Gloeospo>ium caulivomm in 
Morocco, 862. 

Club-Root (Plasmodiophora Brassicae), 
338 - 

Cluster Rot of Vine, 1299. 

Clydonoptetontecomae : In Texas, 870. 

Coccophagus lecami: On Ceroplastes 
} ubens, Phenacoccus pergandei , and 
Pulvinaria citncola : C. yoshidae 
Parasite of Coccus hesperidum in 
Japan. 1185. 

Coccotrypes dactyliperda : In Latium 
580. 

Coccus hesperidum : Host of Coccopha¬ 
gus yoshidae in Japan, 1185. 

Cockchafer, Adult: Resistant to Dow 
and High Temperatures, 1072. 

Cockleburr, Common (Xanthium com¬ 
mune ), 1182. 

Coconut: Brassolis sophorae in Brit. 
Guiana, 1183. Epimys tufescens 
in Goa, Portuguese India, 878. 
Injurious Insects in Porto Rico, 
912, 1307. Oryctes rhinoceros and 
Rhynchophorus ferrugmeus in Goa, 
Portuguese India, 969. “ Pudri- 
cion del cogollo ” Coconut, Bud 
Rot, in Cuba, 955. 

Coffee : RoseJlinia «p.*in Porto Rico, 
866. Systates chirmdensis 0 in S. 
Rhodesia, 348. Xylotrechus qua- 
Unpes and its Nat. Enemies in 
Tonkin, 1075. 


Cplaspis sp.: On Cotton in Brazil, 
1306. 

Collembola, 575. 

Colletoirichum : C. Agaves on Agave 
spp. in Indochina, French Sudan 
and France, 1061. C. falcatum : 
On Sugar Cane in India, 446. 

Columbia: Uredinae on Sarache 
eduhs , 444. 

Columbia, British: Hemetocampa 
pseudotsugata on Pseudotsuga Dou¬ 
glas h, 590. 

Columbia, District of: Bacterium mar¬ 
ginatum on Gladiolus spp., 1066. 

“ Comej£n ” ( Eutermes mono), 1307. 

Compsilura concmnata : Nat. Ene¬ 
my of Shlpnotia salicis in Massa¬ 
chusetts and New Hampshire, 877. 

Conventions: International Conven¬ 
tion for Control of Locusts, 
Rome, Oct. 31, 1920, 221. Phy- 
topathological Services of Uru¬ 
guay and International Phytopa- 
thological Convention of Rome, 335. 

"Copenhagen Market”: Var. Cab¬ 
bage resistant to Fusarium con - 
glutinans in U. S. A., 338. 

Copper Compounds: Copper Sulphate 
in Control of Field Poppy in Wheat 
Fields, 963. Decomposition of 
Copper Fungicides on Surface of 
Vine Leaves, 3058. Copper in 
Anticryptogamic Mixtures, 340. See 

* also Paris Green, 

Copra: Lasiodetma serricorne , Ne~ 
crobia rufipes , Silvanus surina - 
mens is, Tribolium castaneum , in 
California, 689, 

Coptotermes heimi : On Dalbergia Sis - 
soo tapped by Woodpecker (Brachy- 
pternus aurantms) in India, 583. 

Cordiceps sp.: On Diatraea saccha - 
rahs in Brit. Guiana, 1183. 

Coryneum fohicolum: On Apples dis¬ 
figured by Spotting in England, 108. 

Costa Rica : Puccima Ptttienana on 
Potato and Puccima sp. on Sarache 
sp., 444. 
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Cotoneaster horizontalis, C. micro - 
phylla : Mvneola indiginella in New 
Jersey, 875. 

Cotton: Anthonomus grandis (Stem 
Weevil): On Cambodian Cotton, 
7 221. Resistant Vars. in the Philip¬ 
pines, 722. Bacterium Solanacearum, 
1062. Control Methods: Of Pa¬ 
rasites in Brazil (Sao Paolo) 1220. 
Of Stem Weevil and Bollworm 
in Cambodia, 1221. Disinfection of 
Cotton Seed by Means of Dry Heat, 
115. Diseases (General): In Brazil, 
700. In St. Vincent (W. Indies), 
1004. In U. S. A., 388. Injurious 
Insects: In Brazil, 1306. In TJ. S. 
A., 388. Pectinophora gossypiella 
(— Gelechia gossypiella = Platyedra 
gossypiella) : In Montserrat and 
St. Kitts (W. Indies), 587. Depi- 
doptera in Texas likely to be con¬ 
fused with P.g., 870. Machines 
for Treating Cotton Seed against P. 
g., 1160. Recorded for the First 
Time in Porto Rico, 1305. “ Red 
Deaf ” prevalent where Potash 
lacking in St. Vincent (W. Indies), 
1004. 

Cotton Seed Oil: Effect of Pink 
Bollworm on Oil Percentage, 671, 

Couch Grass (Pentaphis vmdescens), 
347 - 

Cow Pea (Vigna Catjang), 352. 

Cox's Orange Pippin: Apple Var. 
Diable to Spotting in England, 108. 

Crane Ply ( Tipula simplex and X. 
quaylii) in Pastures, Grain and 
Dueeme in California, 873. 

Crau: Control of Moroccan Cricket 
(Dociostaurus maroccanus), 112. 

Cremastus facilis : On Pyrausta ains - 
liei in U. S. A., 783. 

Crickets, Moroccan [Dociostaurus ma¬ 
roccanus) : Control Methods, 112. 
See also Docusts. 

Crimea: Insects injurious to Medi¬ 
cinal Plants, 784. 

Crocidosema plebeiana : In Texas, 870. 


Cronartium ribicola: On Weymouth 
Pine in Switzerland, 1193. 

Cvotalaria juncea , 446, 1057. 

Crotophaga ani : Nat. Enemy of Cas- 
tma Urns in Brit. Guiana, 1183. 

Crudferae: Pemphigus popuh-trans- 
versus in New Zealand, 241. 

Cryptocephalus ocellatus : On Darch 
in Crimea, 784. 

Cryptolaemus montrouzieri : As Nat. 
Enemy of Pseudococcus in Cuba, 
782. Feeding on Pseudococcus in¬ 
troduced into S. France, 1079. 

“ Crystallina ” : Sugar Cane Var. 
Subject to Gumming in Porto 
Rico, 105. 

Ctenophora attata : On Birch in Swit¬ 
zerland, 876. 

Cuba: Aleutocanthus woglumi on Ci¬ 
trus Fruits etc., 955. Bureau of 
“ Sanidad vegetal ” (Commission 
of Plant Health): Organisation and 
Development, 955. Diseases of 
Banana and Coco Palm. Mosaic 
of Sugar Cane, and the Parana 
Pest, 955. Insects Injurious to 
Sugar Cane, 782. 

Cucurbitaceae: Opius fletcheri pa¬ 
rasite of Bactrocera cucutbitae on 
different Vars. in Hawai, 399. 
Rhagoletis (Carpomyia) pardalina , 
581. 

Cucurbitaria naucosa : On Ulmus mon- 
tana in Canton of Vaud, Swit¬ 
zerland, 233. 

Curculionideae : New Weevils inju¬ 
rious to various cultivated plants 
in Africa, Asia and Oceania, 348. 

Curuquere ( Alabama argillacea ): On 
Cotton in Brazil, 1306. 

Quscuta racemosa : On Duceme in Rio 
Negro, Argentina, 1069. 

Cyanogen Chloride: For Fumiga¬ 
tion purposes?, 4-62. 

Cyamopgts psoraloides : Attacked by 
Mite in India, 696. 

Cynodon Dactyhn : Usiilago Cyno- 
dontis in Morocco, 862. 
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Cypress: Phloeosinus sp. in Mexico, 
698. 

Cyrenaica: Earias insulana var. an- 
thophilana on Cotton and Gonibo 
{Hibiscus esculentus), 353. Judg¬ 
ing and Smut: “ Mogarbia ” Wheat 
Var. resistant, 282. 

Dacus : D. longistylus on Fruits of 
Calotropis procera in Egypt, 581. 
JD. oleae in Green Olives sent from 
Cyprus to Alexandria, 581. 

Dahlia variabilis : Co oplastes sinen¬ 
sis, 464. 

Daltergia Sissoo : Dead Branches 
Tapped by Woodpecker ( Brachy - 
pternus aurantius) in India, 583. 

" Damping off ” of Tomatoes. Caus¬ 
ed by Phytophthora cryptogea, Phyt . 
parasitica and Rhizoctonia Solani , 
1296. Pythium de Baryanum, 107. 

Date: Pests in India, In Victoria 
(Australia), 507. 

Datura : D. fastuosa, D. Metel and 
D. Stramonium : Macrosponum 
Solani in Italy, 452. D. Stra¬ 
monium and D. Tatula : Lema bi - 
lineata in S. Africa, 354. 

“ Dawson Golden Chaff ”: Wheat var. 
liable to XJrocystis Tntici in U. S. A., 
865. 

Degeena collar is : Parasite of Elm 
(Galerucetta luteola) in Italy, 582. 

Denmark: Claihrosotus Campanulas 
on Campanula rapunculoides, 460. 

Diaspis pentagona : Rkizobius lo- 
phantae, 580. 

Diatraea : D. saccharalis on Rice; 
D. saccharalis and D. canella on 
Sugar Cane in Brit, Guiana, 1183. 

Dicrurus macro cei cus : Useful Bird 
in India, 966. # 

Dicymolomia julianahs in Texas, 870. 

Digitalis purpurdtt: *Ramulana va¬ 
riabilis in Italy, 452. • 

Dioryctria splendidella: On Weymouth 
Pine in Switzerland, 1193. 

Diplodia melanea , 233. 


Dipterocarpus: D. turbinatus: Calandra 
shoreae in Mauritius and India, 
348. 

Dociostaurus maroccanus: Control Me¬ 
thods in Crau, 112. 

Dominican Republic: Animal Pests 
of Cacao, 1076. 

Dominica (West Indies): “CalabariL- 
llo ” Cacao var. Resistant to Dis¬ 
ease, 596. 

Doryctes bistoiatus , D. brevipetio - 
lus, D. picticeps , D. strioliger and 
D. tristriatus. Parasites on larvae of 
Xylotrechus quadripes and Chloro- 
phorus annularis in Tonkin, 1075. 

Dorylus helvolus: Nat. Enemy of 
Alcides leucogrammas in Rhode¬ 
sia, 352, 

Dotyphora decemlineata : Suspension 
of Importation of Potato Tubers etc. 
into Italy owing to this pest, 443. 

Dryopeia hirsuta (closely related to 
Dr. bellu): on Rice in the Philip¬ 
pines, 695. 

Dumelow’s Seedling (Wellington): 
Apple var. liable to Spotting in 
England, 108. 

Dupoftia cincticorms: on larvae of 
Chloropkorus annularis in Tonkin, 
to 75 * 

Dysdercus ruficollis: On Cotton in 
Brazil, 1306. 

Earias insulana var. anthophilana : 
On Cotton and Gonibo (Hibiscus 
esculentus) in Cyrenaica, 353. 

“Early May”, Wheat Var. resistant 
to Urocystis Tritici in IT, S. A., 865. 

" Early Wisconsin Hollander ”, Cab¬ 
bage Var. Resistant to Fusarium 
conglutinans in IT. S. A., 338. 

Ecklinville Seedling: Apple Var. 
Eiable to Spotting in England, ro8. 

Ecuador: Puccinia Pittieriana on Po¬ 
tato and Tomato, 444. 

Egypt: Fruit Flies, 581. 

Elaeis guineensis , see Oil Palm. 

Endothia parasitica : Decree of Presi- 
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dent of French Republic of March 
8,1921. prohibiting the importation 
of living plants, fruits and seeds 
of Chestnut as Guard against E. 
p., 565. Prohibition Measures in 
Italy, 443* 

Ephestia cautella : On Cotton in Bra¬ 
zil, 1306. 

Epimys rufescens: On Coconut in 
Goa (Portuguese India), 878. 

Epitetvanychus althaeae: On Soya in 
Baden (Germany), 1191. 

Epithrix : E . atropae and E, pu- 
bescens on Belladonna in Crimea, 
784. E. cucumeris : Prohibitive 
Measures concerning importation 
of Potato Tubers etc. into Italy, 
443 * 

Ergot ( Claviceps sp.): On Cereals 
in Australia, 960. 

Eriosoma (Schizoneura) lanigera : Aphe- 
linus mail, Parasitic in Uruguay, 
692. 

Erodium cicutarium and E. moscha- 
tum: Eutettix tenella in Idaho and 
California 588. 

Erynnia nitida : On Galerucella lu- 
teola in Italy, 582. 

Erysiphe : E. graminis : Norwegian 
Wheat very susceptible to attack, 
711. E. Polygoni, on Soya Bean 
in Baden (Germany), 1191. 

Ethmia bittenella and E. delliella in 
Texas, 870. 

Eucarazzia : E. calthae and E. naja - 
dum (= JRhopalosiphum calthae 
and Rh. najadum), 347. E. pic- 
ta on Calamint in Italy, 347. 

Euchlaena luxurians : Sclerospora phi - 
lippinensis in the Philippines, 686. 

Eucosma discrehvana and E. helian- 
ihana in Texas, 870. 

Euonyrms: E. europaeus: Aphis ru- 
micis, 964. E. japonicus: Cero - 
plastes sinensis , 465. 

Euphorbia: Uredinaein Morocco, 862. 

Euphorbia Esula see Tithymalus E- 
sula . 


Eupfoctis chrysonhoea: Control me¬ 
thods in Orleanais (France), du¬ 
ring 1920, 694, 

Eutermes morio : On Coconut, in Por¬ 
to Rico, 1307. 

Eutettix tenella : On Sugar Beet in 
Idaho and California, 588. 

Euihyrfhinus meditabundus : On Mango 
in Australia, 970. 

Exenter us diprioni : On Neo diprion 
lecontei in U. S. A., 786. 

Exoascus deformans : Resistant Peach 
Vats, in Italy, 229. 

Exochomus sp.: Nat. Enemy of Ce- 
roplastes sinensis, 465. 

Fagopyrum fagopyrum : Pyrausta 
ainslei reared on the heaves in 
U. S. A., 783. 

Feam’s Pippin, Apple Var. Immune to 
Spotting, 108. 

Federated Malay States: Diseases 
and Pests of Camphor, 951. 

Fennel: Injurious Hymenoptera, Dip- 
tera and Coleoptera and Gtapho - 
soma lineaium in Crimea, 784. 

Festuca arundmacea , F. elatior, F. 
Hooker iana : Claviceps sp. in Aus¬ 
tralia, 960. 

Field Mouse, Red ( Hypodeus gla - 
reolus), 1193. 

. Fig: Lonchaea aristella in France, 
1077 - 

Firs, White : Hypodeus glareolus in 
Switzerland, 699. Douglas Fir, see 
Pseudotsuga Douglasii. 

Flag Smut (Urocystis Tritici): On 
wheat, 865. 

Flame-throwers: In Control of Moroc¬ 
can Cricket in Crau, 112. 

Flax : Asterocystis radicis and Melam- 
psora Lini in Morocco, 862. Me- 
lampsora Lir^i in India, 446. 

Flies, Fsuit: Introduced into Egypt, 
581. * Prohibitive Measures for in- 
portation of Fresh Fruits into Italy, 
443. See also Spanish Fly, White 
Fly. 
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Florida: Bacterium Solandceatum on 
Castor Plant, 1062. Gracitaria per - 
seae on Avocado, 240. Peronospora 
Hyoscyami on Tobacco, 687. Puc- 
cinia Arachidis on Peanut, 449. 
Rice Weevil [Sitophilus oryza ), 
463* 

Fomes: F. annosus on Weymouth 
Pine in Switzerland, 1193. F. ful- 
vus on Almond in Italy, 577. 

Foodstuffs: Sitophilus oryza in U. 
S. A., 463* 

Foot-R.ot: Of Tomato (Phytophthora 
cryptogea, Phyt . parasitica , and 
Rhizoctonia Solani), 1296. Of 
Wheat ( Ophiobolus gramims) in 
N. Y. State, 104. See also Straw- 
Blight. 

Formaldehyde: Injuries to Wheat Seed 
resul ting from Drying after Disin¬ 
fection with Formaldehyde, 573. 

France: Bacteria, Anaerobic, and 
Gummosis of Walnut, 343. Bact- 
eriosis of Ivy, 457. Cetoplastes 
sinensis, on Citrus trees and other 
Cultivated Plants, 465. Colleto - 
trichum Agaves on Agave spp., 1061. 
Dociostaurus maroccanus (Moroc¬ 
can Cricket), Control measures in 
Crau, 112. Endothia parasitica , 
Prohibitive Measures concerning 
Importation of Plants, Fruits and 
Seeds of Chestnut, 565. Euptoctis 
chrysorrhoea; on Fruit and Forest 
trees in Orl6anais, Control Measures, 
694. Hoplisus laticinctus , on Be¬ 
gonia tuherosa , 237. Hybernia de- 
foliaria on Fruit Trees, Control 
with Tanglefoot, 584. Laspeyresia 
conicolana , on Pinus Laticio var. 
tenuifolia, 467. Lonchaea aristella 
on Fig. 1077. 'Dperophthera (Chei- 
matobia) brumaia <jn Fruit Trees, 
Control with * Tanglefoot, 584. 
Otionhynchus sulcatus , oxf'Begonia 
tuherosa , 237. Pseudococcus ; Intro¬ 
duction of Nat. Enemy Cryptolae - 
mus montrouzieri into S. France, 


1074. Spirospora Castaneae , on 
Chestnuts, 109. Walnut Para¬ 
sites, 1123. 

Fruits: Brachypternus aurantius in 
India, 583. Sitophilus oryza in 
U. S. A., 463. Fresh Fruits: 
Prohibitive Measures concerning 
importation into Italy to guard 
against Aonidiella pernidosa, Las¬ 
peyresia molesta and Fruit Flies, 
443 . 

Fruit Trees: Aleurocanthus wog - 
lumi in Cuba, 955. Deteriora¬ 
tion of trees caused by Bud Va¬ 
riations, 148. Control Methods: 
For Euproctis chrysorrhoea in 
France, 694. For Lytta vesica - 
toria in Italy, 967. For Operoph - 
theva ( Cheimatobia) brumata and 
Hyberma defoliaria in France by 
use of " Tanglefoot ”, 584. For 
Rejuvenation, Treatment, 958. 

Fuchsia : Bacterium Solanacearum , 
1062. 

Fulcaster and Fultz: Wheat Vats. 
Resistant to Urocystis Tritici in 
U. S. A., 865. 

Fumagine, 1074. 

Futnago sp.: On Melaleuca Leuca - 
dendron var. viridifolia in New- 
Caledonia, 1063. 

Fumigation: Use of Rubber Sheets 
for f. with Hydrocyanic Acid, 
872. 

Fungicides: See Copper Compounds 
and Zinc Compounds. 

" Fusagare ” (Physalospora baccae), 
1299. 

Fusarium : F. conglutinans: Res¬ 
istance to Different Cabbage vars. 
in U. S. A., 338. F . cubense . On 
Banana in the Philippines, 459. 
F. Lycopersici: On Tomato in 
Victoria (Australia), 107. F. ro - 
seum : On Wheat in Rice Fields of 
Italy, 959. Fusarium sp. Cause 
of Banana Panama Disease in 
Cuba, 955 - 
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Galanthus spp.: Bo try Us galanthina 
in England, 456 

Galerucella : G. luteola ; Degeena col- 
laris in Italy, 582. G. nymphaeae 
on Nymphaea advena (=5 Nuphat 
advena) in New Jersey, 238. 

Ganoderma appianatum : On Oil Palm 
(Elaeis gmneensis) in Sao Thome, 
232. 

Gardenia florida : Ceroplastes sinen¬ 
sis , 465. 

Oases: Toadcation of Certain Gases 
on Insects, Seeds and Fungi, 462. 
Toxic Action of Illuminating Gas, 
462. 

Gasteroteycodes gossypn: On Cotton 
in Brazil, 1306. 

Gelechia : G. bosquella , G. hibiscella, 
G. veotrophella in Texas, 870 
G. gossypiella, See Pectinophora 
gossypiella and Platyedra gossy¬ 
piella. 

Georgia: Bacterium Solanacearum on 
Castor Plant, 1062. Mosaic of 
Maize, 99 Peronospora Hyo- 
scyami on Tobacco, 687 

Geranium. Rhizobius lopkantae in 
Italy, 580. 

Germany: Phthonmaea (Lita) ocel- 
latella on Beet, 1308. Pests of Soya 
Bean in Baden, 1191. 

Giant Moth Borer, of Sugar Cane 
( Castnia licus) t 1183. 

Gibberella Saubmetu , 959. 

Gladiolus spp.: Bacterium marginatum 
in District of Columbia and in 
Illinois, 1065. 

Gloeosponum : G. Agaves : On Aga¬ 
ve sp. in Brazil, T061. G. Bombacis 
on Bonibax insigne in Brazil, 576 
G. caulivorum on Wild Qover in 
Morocco, 862 Gloeosponum sp. 
Conidial Form of Physabspora 
Mtyabeana on Sahx purpurea var. 
angustifolia, in Japan, 1180. 

Gloria Mundi, Apple Var. Immune to 
Spotting, 108. 

44 Glory of Enkhuizen ” : Cabbage 


Var. resistant to Fusarium conglu- 
tinans in U. S A, 338. 

Glyphodes pyloahs in Texas, 707. 

Gnomoma Juglandis , 101. 

Goa (Portuguese India): Epimys tti- 
fescens and Nesokia bengalensis (?) 
on Coconut and Cereals respecti¬ 
vely, 878. Oiyctes rhinoceros and 
Rhynchophorus ferrugineus on 
Coconut, 969. Prodenia htura and 
Spodopteya mauntia on Rice, 
874 

Golden-backed Woodpecker (Bra- 
chypternus aurantius), 583. 

“ Golden Bantam ” Maize var. im¬ 
mune to Mosaic in Louisiana, 99. 

Gombo (Hibiscus esculentus): Ea - 
nas msulana var anthophilana in 
Cyrenaica, 353 

“ Gorgojo barreno del tallo ” (Meta- 
masius hemipterus), 1307 

Gorgophxa sp.: On Cotton in Brazil, 
1306 

Gossypana ulmi, 233. 

Gossypium barbadense : Eartas in - 
sulana var anthophilana in Cyrenai- 
ca, 353. Ovulaiiopsis Gossypn , in 
Barbados, 231. 

Gracilana perseae : On Avocado 
(Persea gratissima) in Florida, 240. 

Graminae : Claviceps sp in Australia, 
960. Sesamia nonagnoides* 158 

Grapes, See Vines 

Graphosoma hneatum : On Fennel in 
Crimea, 784. 

Grasshoppers: See Locusts. 

Great Britain: England, Bacte- 
riosis; On Richardia, 575. Botrytis 
galanthina : On Galanthus spp., 
756. Botrytis Donglasn , On Larch, 
346. On Pmus sylvestns , 346. 

Phomopsis Pseudotsugae , 345. Phy- 
tophthora cyyptogea, Phyt parasi - 
sitica ; On Toihato, 1296. Rhizo- 
ctom* Solam : On Tomato, 1296. 
Spotting: of Apples, 107. 

Scotland: Botrytis Douglasu : 
On Pseudotsuga Douglasn, 346. 



Hypo derma pinicola and H. stro- 
bilicola on Pinus sylvestris and 
P. Strobus var. nana respectively, 
234. Phomopsis PseudotsUgae : On 
Ps. Douglasii, no. Diseases of 
Ps. Douglasii , 1300. 

General: Anthonomus cinctus 
and A . pomorum : On Apples, 1192. 
Chermes cooleyi: On Pseudotsuga 
Douglasii , 346. Imperial Bureau 
of Entomology and Imperial B. of 
Mycology, 566. 

Greece: Micrococcus ( Staphylococ¬ 
cus ) act idicida attacking Grasshop¬ 
per, 1184. 

Gryllotalpa sp.: Destroyed by Athene 
brama in India, in. 

" Guastaticdo ”, 230. 

Guava: Ceratitis capitata in Egypt, 
581. 

Guignardia : G. baccae , 1299. G. 

Bidwelli , see Blackrot of Grapes. 

Gumming: Of Sugar Cane in Porto 
Rico (Bacterium vascularum), 105. 
Of Walnut in France, 343. 

" Gusana bianco ” (Phyllophaga pot - 
toricensis), 1307. 

Guiana, British: Injurious Insects 
to Cultivated Plants, 1183. 

"Gypsy” Wheat Var. Resistant 
to Urocystis Tritici in U. S. A., 
865. 

Gyropsylla ilicicola : On Mate in Ar¬ 
gentina, 1309. 

Hairy Vetch : Diseases and Pests in 
U. S. A., 48. 

Hawai: Opius fletcheri on Bactrocera 
cucurbitae and Ceratitis capitata , 
349. Stenommatus musae on Ba- 

' nana, 348. 

Heliothis : H, obsoleta: Control Me¬ 
thods in Cambodia, 1221. H. 
peltigera : On * Belladoqria in 

Crimea, 784. H, (Chloridea) obso¬ 
leta and H. (Chlot.) virescens in 
Texas, 870. 

Helmintkosporium gramineum: On 


Wheat in Emilia (Italy), 1295. 
Resistant Barley vars. in Sweden, 
144. 

Hemerocampa pseudo tsugata : On Pseu¬ 
dotsuga Douglasii in Brit. Colum¬ 
bia (Canada), 590. H. vetusta gulosa, 
590 . 

Hemichionaspis : H. aspidistrae: 

Host of Aphelinus mytilaspidis in 
Japan, 1185. H. minor on Cotton 
in Brazil, 1306. 

Henbane, Common (Psyllioides hyo - 
scyami): In Crimea, 784. 

Heterodera : H. radicicola : Althaea of - 
cinalis in Italy, 452. Resistant 
Vars. of Vigna sinensis in U. S. A., 
144. H. schachtii : Resistant 
Barley vars. in Sweden, 144. 

Heterosporium gracile: On Ins pal¬ 
lida in Italy, 452. 

Hevea : Alternate Tapping to Pre¬ 
vent Brown Bast etc., 54. 

Hibiscus : H. cannabinus, 1058. H. 
cannabinus : Dysdercus cingulatus 
in India, 446. H. Sabdariffa , 446, 
1057. H. esculentus, 353, 870. 

H. esculentus : Earias msulana var. 
anfhophilana in Cyrenaica, 353. H. 
lasiocarpus, 870. 

Holcocera confamulella and H. ochro - 
cephala in Texas, 870. 

Hollyhock: Apion longirostre , A. 
validum , Bans nitens and Podagrica 
malvae in Crimea, 784. 

Homoeosoma electellum: In Texas, 870. 

Hoplisus laticinctus : On Begonia tu¬ 
ber osa, in France, 2*37. 

Hoplocerarnbyx spinicomis: Destroy¬ 
ed by Brachypternus anrantius 
in India, 583. 

Hordeum distichon and H. tetrasti - 
chum : Puccinia graminis and P. 
glumarum in Morocco, 862. 

Hybernia defoliaria : Control Measures 
by use of Tanglefoot in France, 
584. 

Hybridisation: Resistance of Certain 
Trees to Diseases and Pests, 40. 
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Hylobius abietis : On Weymouth Pine 
in Switzerland, 1193. 

Hymenoptera: Parasitic on Cocdds 
in Japan, 1185. Parasitic on Dia- 
traea saccharalis in Brit. Guiana, 
1183. 

'Hyoscyamus : H. albus and H. niget: 
Macrosporium Solani in Italy, 452. 
H. niger: Peronospora Hyoscyami, 
687. 

Hypertrophy: Of Spruces; Chem¬ 
ical Analysis of Soil, 797. 

Hyphaene thebaica : Coccotrypes dac- 
tyliperda, 580. 

Hypoderma pinicola : On Pinus $yl - 
vestris; H. strobilicola on P. Stro - 
bus var. nana, in Scotland, 234. 

Hypodeus glareolus : On Weymouth 
Pine in Switzerland, 1193. On 
White Fir in Switzerland, 699. 

Jcerya purchasi: Attacked by No- 
vius cardinahs in the Oasis, Tri¬ 
poli, 461. On Single Specimen of 
Hybrid Rose de l'Hay in Italy, 
452 - 

Ichneumonides: On Acanthopsyche ju- 
nodi in Natal, 1186. 

Idaho (U. S.): Eutettix trnella on 
Sugar Beet,'588. 

Ilex paraguariensis: Gyropsylla Hi- 
cicola in Argentina, 1309. 

“Illini Grief”: Wheat Var. Suscept¬ 
ible to Urocystis Tritici in U. S. A., 
865. 

Illinois: Bacterium marginatum on 
. Gladiolus spp., 1066. 

Impatiens Balsamina : Bacterium So - 
lanacearum , 1062. 

Imperial Bureau of Entomology and 
Imperial Bureau of Mycology, 566. 

India : A tkene brama , Useful Bird, in. 
Brachypternus autantius, Useful 
Bird, 583. Calandra glandium, rear¬ 
ed from Acorns of Quercus dila - 
tata and Q. incana , 348. Cal. shoreae : 
On Seeds of Shorea robusta and 
Dipterocarpus turbinatus , 348. Col- 


letotrickum Agaves : On Agave ri - 
gida (Sisal), 1061. Coptotermes heimi 
On Dalbergia Sissoo , 583. Dicru - 
rus macrocercus, Useful Bird, 966. 
Hoplocerambyx spinicornis , on Sho- 
iea robusta in B. Bengal, 583. 
Mite, Undetermined, on Potato, 
696. On Cyamopsis psoraloides (id¬ 
entical to that found on Potato), 
696. Oryctes rhinoceros and Rhyn- 
chophorus ferrugineus : On Palms in 
Madras, 583. Ustilago Crameri an 
Setaria italica in Madras, 775. 
Wilt Disease, of Indigofera arrecta , 
446, 1057. General: — Diseases 
and Pests; of Citrus Fruits, nor; 
of Dates, 507; of Hibiscus canna - 
bimts, Flax, Indigofera , Sugar Cane 
and Wheat, 446. 

Indian Meal Moth (Plodia interpwnc- 
tella), 689. 

Indigofera arrecta : Wilt Disease in 
India, 446, 1057. 

Indo-China: Colletotrichum Agaves y 
on Sisal (Agave ngida), 1061. 

Insectarium, Forest: In Spain, 1301. 

Institutes: For Protection of Agri¬ 
culture, in Brazil, 442. 

his : I. florentina , I. germanica; 
Septoria Iridis in Uatium (Italy), 
455. I. pallida : Heterosporium gra - 
die , in Italy, 452. 

Irish Potato Blight (Phytophthora 
infestans): On Tomato in Victoria 
(Australia), 107. 

Isaniris ater: On Citrus Fruits and 
Trees of Gen. Brachystegia etc. 
in S. Rhodesia and in Nyasaland, 
348 . 

Is aria Psychidae : On Acanthopsyche 
jmodi in Natal, 1186. 

Isophrictis similiell*, in Texas, 870. 

Italy: * ‘ Anthraqiose ”: Nosiola Tren- 
tino Grape, resistant, 728. Aphids, 
347. ** Arxabbiaticcio ” (” Terre- 

gatde ”): Researches, 230. Atta- 
cus cynthia : On Cherry Pear, 
Plum and Plane Trees, 1071. Ce- 
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roplastes sinensis , on Citrus Fruits, 
465. Coleoptera, Foreign observed 
in Latium, 580. Degeeria collaris 
and Erynnia mtida. Parasites of 
Galetucella luteola , 582. Exoascus 
defotmans, Resistant Peach, Vats , 
229. Femes fulvus: On Almond, 
577. Fusarhtm roseum : on Wheat, 
959. Helminthosporium gtamineum 
on Wheat in Emilia, 1295. Lodg¬ 
ing : “ Cignarellone ” Wheat Var. of 
Molise, resistant, 283. Compara¬ 
tive Resistance of Selected Todaro 
Wheats in Molise, 718. Lytta 
vesicatona : Control of attack on 
Fruit Trees, 967. “ Mai Nero 99 

(“ Nerume ”) on Walnut in the 
Campania, 679. Mildew: Resist¬ 
ance of “ Sirah ” Grape, 512. 
Oidium: Oak, 568. Resistance of 
Sirah Grape, 512. Phoma Ferra- 
risii, Cause of Tomato Rot in 
in Piedmont, 1065. Pleospora in- 
fectoria var. aucuhicola : On Aucuba 
japonica , 688. Phylloxera : Resi¬ 
stance of Pyrovano Hybrids, 1127. 
Ramularia sp. on Tomatoes in 
Piedmont, 1065. Rust: Resistance 
of ,f Cignarellone ” Wheat Var. in 
Molise, 283. Comparative Resistance 
of selected Todaro Wheats in Mo¬ 
lise, 718. “ Scald of Citrus Fruits 
in S. Italy, 860. Septoria Iridis: On 
Iris, in the Latium, 455. Silve- 
sirina silvestrh var. cecconiana : 
On Olives 239. £mut: On To¬ 
mato in Piedmont, 1065. Resist¬ 
ance of “ Noe ” Wheats, 810. 
Trichothecium roseum: On Apples 
and Pears, 779. General: Pests 
of Artichokes, in Roman Maremma, 
60. Plant an& Animal Parasites 
of Medicinal and Essential Oil 
Plants, 452. Pests and # Diseases 
of Vines: Comparative Resistance 
of Trentino Vars. “ Negrara 99 
and “ Teroldigo, ” 302. Decrees, 
Regulating importation of Plants, 


96, 443. Phytopathological Service 
Organisation and Working of, 678. 

Ivy : Bacteriosis observed in France, 
457. Rhizobius lophaniae in Italy, 
580. 

Japan: Chalcididae Parasites on Coc- 
cids, 1185. Physalospora baccae on 
Vine, 1299. Ph . Miyabeana and 
Conidial Form (Gloeosporium) and 
Marssonina sp. on Salix purpurea 
var. augusti folia, 1180. Pseudo¬ 
monas Pruni on Plum, Peach 
and other Rosaceae, 1297. 

“Jones Winter Fife”: Wheat Var. 
Susceptible to Urocystis Tntici 
in U. S. A., 865. 


“ Kavangire ” : Sugar Cane Var. 

Resistant to Poot Disease 710. 
Kentia spp.: Chrysomphalus dictyo - 
spermi in California, 689. 

Kentucky : Sclerospora macrospora on 
Bronms commutatus and on wheat, 

1059. 

“King Crow” (Dicrurus macrocer - 
cus), 966. 

“ Kiskadee 99 ( Pitangus sulphuratus), 
1183. 


4 'Lagarta rosea,, (Platyedra gossy- 
piella) : of Cotton, 1306. 

Lagorotis dtptfioni and L, virginiana : 
on Neodiption lecontei in U. S. A., 
786. 

“ Lane’s Prince Albert ”: Apple Var. 
liable to Spotting in England, 108. 

Laphygma frugiperda : On Sugar Cane 
in Brit, Guiana, 1183. 

Larch: Botrytis Douglasii in Eng¬ 
land, 346. 

Larix : L, americana : Neodiprion 
lecontei in U. S. A., 486. L. occi - 
dentalis : Thelephora caryophyllea : 
Th . terrestns in IT. S. A., 869. 

Lasioderma serricorne: In Dried Co- 
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prah and Coprah Cakes in Calij 
fomia, 689. 

JLasius fuliginosus , L. margmaius , 232. 

Laspeyresia : L. (Grapholitha) coni- 
colana, on Pirns Lancio var. te- 
nuifolia in Prance, 467. L. molesta, 
See “ Tignola orientale del pesco 
L. mgncana : L. novimundi on 
Peas and Field Peas in Wiscon¬ 
sin, 464. L. trisfrigana in Texas, 
870. 

Date Plat Dutch: Cabbage Var. 
Resistant to Fusarium cow glut inans 
in U. S. A., 338. 

Deaf Spot: Of Paw-paw (Phyllosticta 
Caricae-Papayae, 1064 > Of Pea-nut 
(Septogloeum Arachidis ), 342 ; Of 
Tomato ( Septoria Ly copersid ), 
1179. 

Ueafy Spurge (Tithymalus Esula = 
Euphorbia Esula), 1070. 

Lema bilmeata : On Tobacco in S. 
Africa, 354. 

Lepidosaphes gloveri (Citrus Scale): 
Prohibitive Measures concerning 
importation into Italy, 443. 

Leptosphaeria vcigabunda : On “ Spot¬ 
ted ” Apples in England, 108. 

Uettuce: Sclerotinia minor in IDS. A., 
574 - 

Leucotermes lucifugus : Destroyed by 
Chloropicrin, 114. 

“ Dithiase ”, of Pears, in S. Africa, 
957 - 

Docust: Grasshoppers. Attacked by Mi¬ 
crococcus (Staphylococcus) actididda 
in Greece, 1184. International 
Convention for Control of D. in 
Rome, October 31, 1920, 221. 
Invasion of U. in Brit. Guiana, 
1183. Industrial Utilisation, 18. 
See also Cricket. 

Locusta viridissima : Inoculation tests 
with Micrococcus ( Staphylococcus ) 
acrididda in Belgium, 1184. 

Dodging: Resistant Wheat Vars.; 
“ Cignarellone ” in Molise (Italy), 
283. “ Mogarbia ” in Cyrenaica, 282. 


Behaviour of Selected Todaro Vars. 
Molise (Italy), 718. 

Lolium : L. multiflorum var., L. pe- 
renne and L. temulentum: Clam- 
ceps sp' in Australia, 960. 

Lonchaea aristella : On Pigs in Prance, 
1077. 

Uotus: (Nelumbium speciosum): Alter - 
naria Nelumbii , 778. 

Lophyrus pmi (L. simihs): On Wey¬ 
mouth Pine in Switzerland, 1193. 

Uouisiana: Mosaic of Maize, 99. 

Duceme : Anuraphis fasciatus in It¬ 
aly, 347. Cuscuta racemosa in 
Rio-Negro (Argentina), 1069. Im¬ 
purities, Seed, in New South Wa¬ 
les, 493- Resistance to Cold and 
Rust at Mahndorf (Germany), 478. 
Tipula quaylii and T. simplex in 
California, 873. 

Dupins : Uromyces Anthylhdis in Mo¬ 
rocco, 862. 

Lygus pratensis : On Soya Bean in 
Baden (Germany), 1191. 

Lytta vesicatoria : Control in Italy, 
967. 

Macrophoma reniformis : Cause of 
Black Rot of Grapes in the Cau¬ 
casus, 1299. 

Macrosporium : M. Cavarae on Ri- 
cinus communis ; M. Papaveris on 
Papaver somniferum; M. Solam 
on Atropa Belladonna , Datura fas - 
tuosa, D. Metel, D . Stramonium, 
Hyoscyamus albus, and H. niger 
in Italy, 452. 

Madras (Pres.): Oryctes rhinoceros , 
and Rhynchophorus ferruginous, 583. 
Ustilago Crameri on Setaria itahca, 
775 - 

Maize : CeroplasteJ sinensis, 465. 
“ Mosaic M in .forto Rico, Uo ui s i an a 
and Georgia, 99/ Puccinia Maydis 
in Morocco, 862. Pyrausta nubi- 
lalis in Canada, 585. Sclerospora 
phihppinensis, in the Philippines, 
686 . Systates exaptus, Tanymecus 
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agricola and T. destructor in S. 
Rhodesia, 348. Ustilago Maydis in 
Morocco, 862. 

“ Mai Nero ”, of Walnut in the 
Campania (Italy), 679. 

Malvaceae : Puccinia Malvacearum in 
Morocco, 862. 

Mamestra brassicae: On Belladonna 
in Crimea, 784. 

Mandarin : Ceroplastes sinensis , 465. 

Mango: Chaetodacus zonatus , collected 
from Fruit confiscated at Fort 
Said, 581. Euthyrrhinus medita- 
bundus, Host of Chalcis euthyr- 
rhini in N. Queensland, 965. 
E. m. and Mastoteimes darwi- 
niensis in Australia, 970. 

” Marciume amaro ” (Bitter Rot) 
or Marciume del cuore (Core Rot) 
Trichothecium roseum : In Ap¬ 
ples and Pears. 

Marsh Mallow : Podagrica malvae and 
Oxythyrea funesta in Crimea, 784. 

Marssonia Juglandis : Over-winter¬ 
ing on the Branches and Shoots 
of Walnut, 101. 

Marssonina sp.: On Salix purpurea 
angustifolia in Japan, 1180. 

'* Maryland Flat Dutch ”, Var. of 
Cabbage resistant to Fusarium con - 
glutinans in U. S. A., 338. 

Massachusetts: Stilpnotia salicis on 
Poplars and Willows, 877. 

Mastotetmes darwmiensis: On Mango 
in Australia, 970. 

Mat6: Gyropsylla ilicicola in Ar¬ 
gentina, 1309. 

“ Matizado ” of Sugar Cane, 955. 

Mauritius : Calandra shoreae on Seeds 
of Skorea robusta and Dipterocarpus 
turbinatus , 348. 

Mediterranean Bruit Fly ( Ceratitis 
capita ta), 349. 

Melaleuca Leucactendron var. viri- 
diflora : Fumago sp. in New Cale¬ 
donia, 1063. 

Melampsora Lini: On Flax in Morocco, 
862. In India, 446. 


Melanconia ( Marssonia ) Juglandis. 
Overwintering. On branches and 
Schools of Walnut, 101. 

Melanospora , 768. M. parasitica on 
Isaria Psychidae injurious to A can - 
thopsyche junodi in Natal, 486. 

Melissa officinalis: Pleospora Metis - 
sae in Italy, 452. 

Melolontha vulgarts : On Soya Bean 
in Baden Germany), 119 

Melon Fly ( Bactrocera cucurbitae ), 349. 

Meskea dyspteraria , in Texas, 870. 

Metamasius hemipterus : On Sugar 
Cane in Brit. Guiana, 1183. On 
Coconut in Porto Pico, 307. 

Mexican Bean Weevil (Spermopha- 
gus pectotalis ), 689. 

Mexico: Phloeosinus sp., on Cypres, 
698. 

Michigan: Pseudomonas Apii on Ce¬ 
lery, 868. 

Microbracon sp.: Parasite of Pyrausta 
ainsliei, in TJ. S. A., 783. 

Micrococcus [Staphylococcus) acridi - 
cida : Attack on locusts in Greece, 
1184. 

Microsphaera Aim , Micr. quercina, 
568. 

Mildew: Of Cereals [Sclerospora ma- 
crospora) in Tennessee and in 
Kentucky, 1059. Of Potatoes, Ef¬ 
fect of Copper Compounds, 340. 
Resistance of Aerial Tubers, 142. 
Of Vines, Add Reaction of leaves 
covered with Mildew, after Treat¬ 
ment with Bordeaux Mixture, 1058. 
Effect of Copper Compounds, 340. 
“ Couderc ” Direct Hybrid Pro¬ 
ducer, Resistant, 165. " Sirah ” 
Grape, Resistant, in Italy, 512. 

Mmeola indxgmella : On Cotoneaster 
spp. in New Jersey, 875. 

Mysepyris grandiceps: on larvae of 
Xylotvechus quadripes in Tonkin, 
io 75 - 

Mite, Undetermined: On Potato in 
India, 696. 

Mogarbia: Wheat Var. in Cyrenaica 
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Resistant to Rust and Lodging, 283. 

Molise (Italy): Cignarellone, Wheat 
Var. resistant to Rust and Lodging, 
283. 

Montserrat: Pectmophoya (Gelechia) 
gossypiella on Cotton, 587. 

Moodna ostnnella : in Texas, 870. 

Morocco: ■ Diseases and Pests, 862. 

Moms alba : Silvesttina silvesbii in 
Capetown and Sao Paolo 239. 

Mosaic: Maize, in Porto Rico, Loui¬ 
siana and Georgia, 99. Sugar Cane: 
In Cuba, 955. 

Muehleribeckia platyclados : Ceroplastes 
sinensis, 465. 

Muridae : Feeding on Acanthopsyche 
jimodi in Natal, 1x86. 

Mttsa : M. sapientnm , var. Latundan 
Fusarinm cvbense ; M. textilis Resis¬ 
tant to F. c. in the Philippines, 459. 

44 Muscardine ” ( Botrytis Bassiana), 
844. 

Mycogone , 109. 

Myelophilus (Hylesmus) minor and 
M. pinipevda ; on Weymouth Pine 
in Switzerland, 1193. 

Myvmicana eumenoides : Nat. Enemy 
of Lema bilineata in S. Africa, 354. 

NaTai,: Acanthopsyche junodi , on Aca¬ 
cia mojlissima , Nat. Enemies of 
n 86. Phyllosticta Caricae-Papayae 
on Paw-paw, 1064. Silvestrma stlve- 
st> it in Fruits of Olea venucosa, 239* 

Necrobia mftpes: In Dried Coprah and 
Coprah Products in California, 689. 

" Negrara ”, Behaviour of this Vine 
to Diseases and Pests in Trentino 
(Italy), 302. 

Nelutnbium : N. luteum: PyraUsta 
penitalis, 783. N. speciosum: Al- 
ternaria Nelumbti in TJ. S. A., 778. 

Neodipt ion lecontei: On Pines and 
Larix americana in U. S. A., 786. 

Neopales maera : On Neodiprion le¬ 
contei in TJ. S. A., 786. 

Nerume (” Mai Nero ”): Of Walnut, 
in Campania (Italy), 679. 


Nesokia bengalensis (?): On Cereals 
in Goa (Portuguese India), 878. 

New Caledonia: Fumago sp. on Me¬ 
laleuca Leucadendron var. viridi- 
flora , 1063. 

New Hampshire: Stilpnoiia salicis 
on Poplars and Willows, 877. 

New Jersey: Galemcella nymphaeae 
on Nymphaea {Nuphar) advena, 
238. Mineola indigmella on Coton- 
easter spp., 875. 

New South Wales: Phytophthora sp. 
and Septoria Lycoperstci on Tomato, 
1179. Pulvinaria ornata on Citron 
and on Pittospomm undulatum, 968. 
Lucerne Seed Impurities, 493. 

“ Newton Wonder ” : Apple Var. 
Liable to Spotting in England, 108. 

New York (State of): Ceutorrhynchus 
quadridens (Cabbage Seed Stalk 
Weevil) in Long Island, 1310. 

New Zealand: Pemphigus populi- 
transversns on Poplars and Cruci- 
fereae, 241. 

Niaouli, 1063. 

Nicandra physaloides : Lema bilineata 
in S. Africa, 354. 

Nicotiana glauca : Peronospova Hyo- 
scyami in California, 687. 

Nightjar: Nat. Enemy of Oncopera 
mitocera in Queensland, 1190. 

Noctuella rufofascialis : In Texas, 870. 

Norway: Wheat with Light Ears 
veiy susceptible to Erysiphe gta- 
minis and to TiUetia Caries , 711. 

44 Nosiola ” : Trentino Vine Resist¬ 
ant to Anthracnose, 728. 

Novius cardinalis: Nat. Enemy of 
Icerya purchasi in Oasis of Tri¬ 
poli, 461, 

Nuphar advena (= Nymphaea ad¬ 
vena) ; Galemcella nymphaeae in 
New Jersey, 238. 

NyasalanjL: Isaniris ater on Citrus 
Fruits? 3*8, 

Nymphaea advena (= Nuphar ad¬ 
vena) : Galemcella nymphaeae in 
New Jersey, 238. 
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Oak: Observations on the Perfect 
Form of Oidium, in Italy, 568. 

Oats: " Record ” Var. Resistant to 
Rust in Italy, 1111. Rust Resist¬ 
ance in TJ. S. A., 376. 

Oceania: Curculionidae on Cultivated 
Plants, 348. 

Oedematophorus vena functus: In Texas 
870. 

Oidium : O. alphitotdes ; O. gemmipa- 
rum, O. quercinum , 0. q. var. gem- 
miparum, 568. O. Tucket i on 
Vine in Morocco, 862. 

Oidium: Oak, Observations on Per¬ 
fect Form of Oak O. in Italy, 568. 
Vine: Sirah Var. Resistant in Italy, 
512. 

Oil Palm ( Elaeis guineensis ): Gano- 
derma applanatum in S. Thome, 232. 

Old Witch ( Crotophaga ani ), 1183. 

Olea : O. europaea: Silvestnna sil - 
vestm var. cecconiana , in Italy, 
239. O verrucosa : Silvestnna sil- 
vestrii in Natal, 239. 

Olives : Bacterial Diseases in Morocco, 
862. Dacus oleae on Fruit sent 
from Cyprus to Alexandria, 581. 
Silvestnna silvestni var. cecconiana , 
in Italy, 239. Tetranema agnesii 
in Italy, 347. Rejuvenation Treat¬ 
ment for/ 958. 

Oncopellus sp.: On Cotton in Brazil, 
1306. 

Oncopeta mitocera: On Pasture Land 
in Queensland, 1190. 

Onion: Smut (Urocysiis Cepulae), in 
England, 454. 

Oniscus spp.: On Soya Bean in Ba¬ 
den (Germany), 1191. 

Operophthera [Cheimatobia) brumata : 
Control Measures by Use of " Tan¬ 
glefoot ” in France, 584. 

Ophiobolus : 0 . graminis on Wheat in 
Washington State, 104.^ 0 . gra- 
minis and O. herpotrichus <an Italy, 
230. 

Opius fletcheri : On Bactrocera cucur- 
bitae in Hawai, 349. 


Opuntia : Carpophilus dimidiatus in' 
California, 689. Fibre utilised for 
Sheets in Fumigation of Trees -with 
Hydrocyanic Add, 872. 

Orange: Ceratitxs capitata, in Egypt, 
581. Ceroplastes sinensis, 465. Ef¬ 
fect of Sprays on Composition, 609. 

Oryctes rhinoceros : On Coconut in 
Goa (Portuguese India), 969. On 
Palms in Madras, and Destroyed 
by Brachyptetnus aurantius, 583. 

“ Otaheite Sugar Cane Var. Subject 
to G ummin g (Bacterium vascula - 
rum) in Porto Rico, 105. 

Otiorrhynchus sulcatus : On Begonia 
tuberosa in France, 237. 

Ovular iopsis: O. Gossypn : On Gossy * 
pium barbadense, and O. obclavata 
on Tecoma leucoxylon in Barbados, 
231. 

Oxalis cernua and Oxalis sp., Ure- 
dinae (conidial form of Puccinia 
Maydis) in Morocco, 862. 

Oxythyrea funesta : On Marsh Mallow 
in Crimea, 784. 

Pachyzancla bipunctalis : In Te¬ 
xas, 87c. 

Palaeornis torquata, ill . 

Palms: Oryctes rhinoceros and Rhyn - 
chophorus fermgmeus in Madras, 
583. See also Oil Palm. 

Pandemis pyrusana : In California, 

697. 

Panicum bulbosum : Claviceps sp. in 
Australia, 960. 

Pantomorus ( Aramigus ) futteri : In 
Latium (Italy), 580% 

(Panzeria) Pyraustomyia penitalis : 
On Pyrausta amsliei in II. S. A., 

783. 

Papaver : P. Rhoeas on Wheat; Con¬ 
trol with Copper Sulphate, 963. 
P. somnifenm : Macrosporium Pa - 
paveris in Italy, 452. 

Paraglypta tubigera : ' On Darvae of 
Xylotrechus quadripes in Tonkin, 
1075 - 
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Parana : Fungous Diseases of Wheat, 
285. 

" Parana ” (Grass): " Salivita ” Pest 
in Cuba, 955- 

Paris Green, 693. 

Pastures: Oncopera mitocera in Queens¬ 
land, 1190. Pentaphis apuliae and 
Tetvaneura reticulata in Italy, 347. 
Tipula quaylii and T. simplex in 
California, 875. 

Paw-paw: Phyllosticta Caricae-Papa - 
yae in Natal, 1064. 

“ Pax ” Sprayer, 670. 

Peach: Ceratitis capitata in Egypt, 
581. Exoascus deformans. Resist¬ 
ance of Certain Vars. in Italy, 229. 
Rejuvenation Treatment for E. d., 
958. Penicillium italicum and Rhi- 
zopus nigricans in S. Africa, 957. 
Pseudomonas Pruni in Japan, 1297. 

Peach leaf Curl (Exoascus deformans ), 
229, 958. 

Peanut: Carpophilus dimidiatus,Plo- 
dia interpunctella, Silvanus surina- 
mensis, Tenebroides mauritanicus, 
Tribolium castaneum in California, 
689. Puccinia Arachidis in Florida, 
444. Septogloeum Atachidis in S. 
Africa, 342. 

Pears: Attacus cynthia , 1071. Lithiase 
in S. Africa, 957. Trichothecium 
roseum in Italy, 779. 

Peas : Laspeyresia novimundi in Wis¬ 
consin, 46.1. Zhomyces Pisi in 
Morocco, 862. 

“ Peasgood Nonsuch ”, Apple Var. 
IiobWo Spotting in England, 108. 

Pectinopfiora gossypiella : Effect on 
Cotton Oil Percentage, 671. On 
Cotton in Montserrat and St. Kitts 
(W. Indies), 587. Eepidoptera in 
Texas which may "be confused with 

P- g-> 870. 

Pedicubides verity icosus : Feeding on 
Sibphilus linear is in U. S. A., 
355. On Sitophilusoryza in U. S. A., 
463* 

Peduncle Rot, of Vine, 1299. 


Pemphigus populi-transversus : On Po¬ 
plars and Crudferae in New Zea¬ 
land, 241. 

Penicillium'. P. italicum on Peaches 
and Plums in S. Africa, 957. On 
Caryopses of Barley and Wheat, 
863. 

Pennsylvania: Phytophihota sp. on 
Peonies, 1067. Synchytrium endo - 
bioticum on Tomato, 453. 

Pentaphis apuliae in Meadows and 
P. viridescens on Couchgrass in 
Italy, 347. 

Peonies : Phytophthora sp. in Pennsyl- 
vania, 1067. 

Perennial Sow Thistle (Sonchus ole - 
raceus ), 579. 

“ Perforador de la palma de coco ” 

(.Platypus sp.), 1307. 

Peridevmium Strobi : On Pinus Stro - 
bus in Switzerland, 1193. 

Penlampus hyalinus : On Neodiprion 
lecontei in TJ. S. A., 786. 

Perissopterus mexicanus : On Aula - 
caspis pentagona in Japan, 1185. 

Peronea sp.: In California, 697. 

Peronospora Hyoscyami : On To¬ 
bacco in Florida and Georgia, 687. 

Per sea gratissima : Chrysomphalus die - 
tyospermi in California, 689. See 
Avocado, 

Peru : Diseases and Pests of Vine, 
1230. 

Pestalozzia Haftigii : On Tea in Cey¬ 
lon, 393. 

Phalaiis: Ph. bulbosa , Resistant to 
Disease in Argentina, 12x5. Ph. 
minoy: Claviceps sp. in Australia, 
960. 

Phalonia cephalanthana, in Texas, 
570 * 

Pheidole punctulata :*Nat. Enemy of 
Lema bilineata in S. Africa, 353- 

PhenaeQecyg perganiei: Coccophagus 
lecanii in Japan, 1155, 

Philadelphus coronarius: Ceroplastes 
sinensis, 465. 

Philippines : Anthonomus gfandis. Re-* 
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sistant Cotton Vars., 722. Dryopeia 
hirsute on Rice, 695. Fusarium cu - 
bense on Banana, var. ' f Datundan ”, 
459. Injurious Insects on Cultivated 
Plants, 1302. Sclerospora philip- 
pinensis on Maize etc., 686. Scle¬ 
rospora Sacchari, on Sugar Cane, 
1177. Targionia merrilli on Rhi- 
zophora mucronata, 117. 

Fhilopsyche abdominalis : On Acan - 
thopsyche junodi in Natal, 1186. 

Phloeosinus sp.: On Cypress in 
Mexico, 698. 

Phoenix dactylifera : Coccotrypes dac- 
tyliperda , 580. 

Phoma: Ph. citricarpa on Citrus no- 
bilis and C. sinensis in China, 780. 
Ph, Ferrarisii , Cause of Tomato 
Smut in Piedmont (Italy), 1065. 
Ph. pithya on Pseudotsuga Dou- 
glasii in Scotland, 1300. Phoma sp. 
on Cabbages, 338. 

Phomopsis Pseudotsugae : On Pseudo¬ 
tsuga Douglasii in England, 345. 
In Scotland, no. 

Phorbia brassicae, 1310. 

Phorocera claripennis : On Neodiprion 
lecontei in U. S. A., 786. 

Phosgene: As Insecticide and Fun¬ 
gicide, 462. , 

Pktagmidium siibcorticium : On Roses 
in Morocco, 862. On Rosa centi- 
folia in Italy, 452. 

Phthorimaea: Ph. (Lite) ocellatella , 
on Beet in Germany, 1308. Prohi¬ 
bitive Measures Concerning Impor¬ 
tation of Potatoes into Italy, 
443 - 

Phyllophaga portoricensis : On Co¬ 
conut in Porto Rico, 1307. 

Phyllosticta Caricae-Papayae on Paw- 
, paw in Natal, *064. 

Phyllotreta nemorum : On Soya Bean 
in Baden (Gennany), 1194. 

■“ Phylloxera ”, Vine: Pirovano Hy¬ 
brids Resistant in Italy, 1127. 
Decrees regulating Distribution of 
Plants and Seeds in Italy, 96. 


Physalis spp.: Lema bilineata in 
S. Africa, 354- 

Physalospora: Phys. baccae on Vine 
in Japan, 1299. Phys. Miyabeana 
and Conidial Form (Gloeosporium) 
on Salix purpurea var. angusti - 
folia in Japan, 1180. 

Physoderma Debeauxii : On Scilia 
mar itima in Italy, 452. 

Phytophthora : Phyt. cryptogea and 
Phyt. parasitica : On Tomato, Cont¬ 
rol Methods in England, 1296. Phyt. 
infestans , Phyt. Thalictri , 1067. 

Phyt. infestans , and Effect of Copper 
Sprays, 340. On Potato in Mo¬ 
rocco, 862. On Tomato in Victoria 
(Aust ralia ), 107. Phytophthora sp. 
on Peonies in Pennsylvania, 1067, 

Pieris rapae : Inoculation Tests with 
Micrococats [Staphylococcus) aai- 
dicida in Belgium, 1184. 

Pineus strobi : On Weymouth Pine 
in Switzerland, 1193* 

Pinus : P. austriaca, P. Banksiana, 
P. palustris , P. ponderosa, P. re- 
sinosa , P. sylvestris, P . Strobus , 
P. virginiana : Neodiprion lecontei 
in U. S. A., 486. P. Cenibra : Cro- 
nartium ribicola [Per idermium Stro¬ 
bi) in Switzerland, 1193. P. con- 
torta and P. divaricate : Thelephora 
terrestris in IT. S. A., 869. P. La- 
rich var. tenuijolia : Cecidomyds 
and Laspeyresia conicolana in Fran¬ 
ce, 467. P. mariana, P. monticola 
and P. ponderosa: Thelephora ter- 
restris in U. S. A., 869. P. pqnderosa 
and P. rigida : Thel . fimbtiate in 
U. S. A., 869. P. resinosa , P. rigida , 
P. Strobus : Rhagium lineatum in 
N. America, 785. P. Strobus: Pests 
in Switzerland, 1193. P. sylvesU is: 
Botrytis Douglasii in England, 346. 
P. sylvestris: Hypoderma pinicola, 
in Scotland, 234. P. Strobus var. 
nana; Hypoderma strobilicola in 
Scotland, 234. 

Pipunculus mdustrins and P. vaga- 
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bandits . On Lvtelhx tcnella in 
Idaho and California, 588. 

Pissodes : P. notates on Pines in 
Uruguay, 591. As an injurious 
Insect in Uiuguay, S59. P fun 
on Weymouth Pine in Switzerland, 

11 93 - 

Pisiwi tnvensc and P. sativum ■ Las - 
pcytesui nonmitndi in Wisconsin, 
{64. 

Pifangus sulphurates: Nat. Enemy 
of Castma Letts in British Guiana, 
1183 

PUtospoutm undnlatum: Pwlvimtna 
oniata in New South Wales, 968 

Pityophthonts (Basil 1 chits ) micutgra- 
pints : On Weymouth Pine in 
Switzerland, 1103 

Plane : Attains tvnthut , 1071. 

Plasmodhphnut : On Cabbages, 33k. 

Phsmopaia vituola ‘ On Vine in 
Morocco, 802. 

Plalyedut gossvpiella : O11 Cotton in 
Brazil, l 30 b In Porto Rico (ob¬ 

served for the first Time), 1305. 
Macliiues for Treating Cotton Seed 
against P i>, 11O0. 

Pbitynota jlaimana and PL tostiata 
in Texas, 870. 

Platypus sp.: On Coconut in Porto 
Rico, 1307, 

Pleospmt: PL injector ut var. aitui- 
bicalu on Atmtba japontca in Italy, 
088 . PL Mehssae on Melissa offi¬ 
cinalis in Italy, 15- W- Pomatum, 
probable cause of Spotting of Ap¬ 
ples in Enghuid, 108 

Plociomeva sp : On Cotton in Brazil 
*300. 

Phdia inter pun ctclla : On Peanuts 
in California, 089. 

Plurus: Attacns oynthia , 1071. Chlor¬ 
osis, in S Afiica, 957. Pemcilhum 
itahcum and Rhizopus nigricans 
in S. Africa, 957. Pseudomonas 
Prunt , in Japan, 1297. 

Podagnca malvae : On Hollyhock and 
Marsh Mallow in Crimea, 784 


Pomciana Einhvnhimis meditabnn- 
dvs in Australia, 970. 

Puhstes spp : Nat. Enemies of Pseudo- 
coccus in Cuba, 782. 

Polhma fith'a : Claviceps sp. in Aus¬ 
tralia, 960. 

Polvcvstis itolica, 768. 

Polygonum pennsylvamcum and Poly¬ 
gonum spp.: Pyrausta ainshei in 
U. S. A , 783. 

Polynema eutettui . On Eutettix te - 
nella in Idaho and California, 588. 

Polvopeus pUYpiueus . On “ Spotted ” 
Apples in England, ic8 

Pt ncit us L ijohata : Pseudomonas Citi 1, 

4 45 

Poplar: Pemphigus popuh-tiansvcr- 
sus in New Zealand, 241. Stilpnotia 
salicis in Canada, 5S5. 

Poppies, Pield: Amongst Wheat, Con¬ 
trol with Copper Sulphate, 903. 

P( pa his alba , P balsamijeni , P. mo- 
mlijeni var angulata , P pyiami- 
dahs : Stilpnotia salicis in Massa¬ 
chusetts and New Hampshire, 877. 
See also Poplar. 

Potcellio spp . On Soya Bean in 
Baden (Germany), 1191 

Porto Rico: Diseases and Pests, 
912 Of Citrus Bruits, 1061. Gum¬ 
ming (Bacterium vasculatum) of 
Sugar Cane, 105. Injurious Insects 
to Coconut, 1307. Mosaic, Maize, 
99. Platyedra (Pectnn pJwra) gos - 
sypiella , noticed for the first time 
on Cotton, 1305. Roselhnut sp on 
Coffee, 866. 

Portugal: Oidntm quercmim on Qner - 
cits racemosa, 5O8. 

Potato : “ Canker ” (Synchytnum on- 
dobioticmi ) of P. injurious to To¬ 
mato in Pennsylvania, 453, Lema 
bilineata in S. Africa, 354. Mildew, 
Aerial Tubers Resistant, 142. Mite 
in India, 696. Phytophthora m- 
festans in Victoria (Australia), 107. 
In Morocco, 862, Puccmia Piitie - 
nana, in Costa Rica and Ecuador, 
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444- Spondesmmm ia Morocco, 
862. Undetermined Disease in 
Morocco, 862 Prohibitive Measures 
concerning Importation into Italy 
of Tubers, etc. to Guard against 
introduction of Synchytrium endo- 
bwticum , Phthonmaea operculelln , 
and the Coleoptera, Doryphora 
decemhneata , and Epitnx cucumens, 
443* 

“ Potts Seedling ”, Apple var. Lia¬ 
ble to Spotting in England, 108 

Poultry: Nat. Enemies of Lema bi - 
hneaia in S Africa, 354. In Cont¬ 
rol of Insect Parasites in Orchards, 

325* 

Presoak Method: For Treatment of 
Seeds, 572. 

Ptistaiilacus mgnpes var. dupoiti : 
Obtained from larvae of Xyhtie- 
chus quadtipes in Tonkin, 1075. 

P/istcdoryctes st ’icitiventris On Larvae 
of Xylot) echus quadnpes in Ton¬ 
kin, 1075. 

Piodema hlitra : On Rice in Goa 
(Portuguese India), 874. 

Pronnscolus sesquist) mtus : Parasite 
of Xvlotrechns quadnpes and of 
ChhropJwnis annularis in To nkin , 
1073. 

Prospaltella : Pr. auvantu . On Aspi- 
diotus psmiciosus; Pr. berlesei and 
Pr nugate on Aulacaspis pentagona 
in Japan, 1185. 

Primus Buerger until , P. crassipes , 
P. donanum subsp. elegans var. 
glabia, P. Itosakura , P. jap Mica, 
P. Mume , P. Mu me var. micro - 
caipa , P Mume var Bun go, P. 
in flora . Attacked by Pseudomo - 
mis Prnm in Japan, 1297. 

Pseudococcus : Ps. calceolanac and 
Ps saccha? 1 on ..Sugar Cane, in 
Cuba, 782. Ps. citn, on C$cao in the 
Dominican Republic, 1076. Ps 
ntpae, on Coconut in Porto Rico, 
1307 Pseudococcus sp : Crypto- 
laemus montuucieu feeding 011 


Pseudococcus spp. introduced into 
S. France, 1074. 

Pseudomonas: Ps Apn , on Celery 
in States of New York and Michi¬ 
gan, S68 Ps Citri * Influence of 
Temperature and Humidity on 
growth of Ps Citn and its Plant 
Hosts and on Citrus Canker caused 
by this Bacteria, 445 Ps. Pmni : 
on Plum, Peach and other Rosaceae 
in Japan, 1297 

Pseitdotsnga : Ps. Doughs n : Bo try t is 
DoUgJasn in Scotland, 34b, 1300 
Chernies cooley 1 in England and 
Scotland, 971. Hemerocampa psei - 
dotsugata in British Columbia, 590. 
Ph vna pithy a, 1 300. Phom >psi s 
Pseudotsugae, 1300. in England, 
345. In Scotland, no, 1300. Ps 
tan folia : Thelephna tenestus in 

r. s a., 869. 

Psylla 1 silis- Oil Indigo fern in Indu , 
44b* 

Psylhodes : Ps. chrysocephnla on Soya 
Bean in Baden (Germany), ngi 
Ps. kyoscvami on Belladonna and 
Common Henbane in the Crimea, 
784. 

Pitccmia : P. Araclvdis on Peanut 
in Florida, 444. P. Chrvsanthemi: 
on Chrysanthemum in S Afiici, 
957- P. gramims 011 Wheat 
in India, 4j(>. P. gut minis: <n 
Wheat and Baiby in Morocco, M 2. 
P, graminis f. sp. Tutui : Biology 
111 U. S. A., 611. P. glummum : on 
Wheat and Barley in Morocco, 
8b2. P. Maloateantm : 011 Wild 
Malvaceae in Morocco, 8O2. P 
Mavdis: on Maize in Morocco, 
S62. P. Pittienana. Origin of this 
Rust injurious to Potato in Costa 
Rica, 444. 

Pulvmana: P. cituccla • Host of 
Cocccphagus letanu in Japan, 118-. 
P omata on Citrus Fruits in New 
vSouth Wales 908 P. (elMosa, 
P. psidu P tecta, <)(>«S 
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Pyiausta: Pyv amshei on Polygo¬ 
num spp in U. vS. A similar to Pyr 
nubilalis , 783. Pyv nubilahs on 
Maize in Canada, 585. Pyr. pem- 
iahs on Nelumbium lutenm, 783 
Pyvoderces nleyi : In Texas, 870 
Pythmm Be Bavyanum : On Tomato 
in Victoria (Australia), T07 

Queensland : Chalets euthyrrhim on 
Euthyvrhmus meditabimdus, Coleop- 
tcra injurious to Mango, 965. Onco- 
pera mitocei a on Pasture Land, 

J190. Tylenchus sp on Banana, 466 
Queicus: Q. alba: Thelephova tev- 
restns in IT. S A , 968. Q dilatata 
and Q. in can a : Calandva glandium 
iu India, 348. Q racemosa (Oidmm 
quetemum) in Portugal, 568. Q 
Robur var. pedunculata (Mtcro- 
sphaeva) in Switzerland, 568. Q 
Robnv vars. pubescens (= lanugi¬ 
nosa) and sessihflora (Perfect Form 
of Oak Oidiuni) in Italy. 568 Qu evens 
sp Muwsphaera in Italy, 568 
“ Ouercsa a forma de Estiella ” [Vin¬ 
soma stclhfeia ), 307 
44 Queresa destructiva ” (Aspidiotus 
destmetor ), 307. 

Ramvlaiua : R. vmiabihs on Digitalis 
pmputea in Piedmont (Italy), 1065 
Rats: Nat. Enemies of Lema bih- 
neala in S. Africa, 354. 

RaUns norvegicus : Toxicity of Ba¬ 
rium enrlxuiate, 357. 

" Rayada ”, Var Sugar Cane liable 
to Gumming in Porto Rico, 105 
“ Rayas amarillas ” of Sugar Cane, 955 
44 Red Cross ”, Wlicat var suscept¬ 
ible to Urocystis Tntm. 

Red Flour Beetle ( Tnbohum casta - 
neum), 689 

44 Red Leaf ”. of Cotton, due to Lack 
of Potash in St. Vincent (West 
Indies), 1004, 

Red Legged Ham Beetle (Necrobia 
mftpes), 689. 


Reduvidae spp.: Nat. Enemies of Lema 
bilineata in S. Africa^354. 

Rejuvenation (Treatment): Of Olives, 
Vines and Fruit Trees in General, 
958 

Remigia tepanda : On Sugar Cane in 
British Guiana, 1183 

Resistant Plants: Abaca (Musa tex- 
tilis) to Fusanum cubense in the 
Philippines, 459. Agave applanata 
to Colletotnchum Agaves in France, 
1061. Apples: 44 Allens Everlasting”, 

“ Bamack Beauty”, “Belle Du¬ 
bois ”, 44 Christmas Peannain ”, 

“Feam’s Pippin ”, “ Gloria Mundi ”, 

** Worcester Peannain ” Varieties 
immune to Spotting in England. 
108. Barley : To Helmmthospormm 
gramineum and Heterodei a schachtit 
in Sweden, 14 v To if schactu 
in Sweden, 994 To Diseases in 
General at Mahndorf (Germany), 
478. Bean. To Diseases in New 
York vStatc, 377 Cabbage: to 
Fusanum conglutinans in V S A., 
33S Cacao : 44 Calabadllo ” Var 
Resistant to Diseases in Dominica 
(West Indies), 596. Cereals To 
Rust in Algeria, 1212. Cotton: 
to Anthonomus grandis in the Phi¬ 
lippines, 722. Einkam (Tnticum 
monococcum vulgare) * To Black 
Rust (Puccin la graunms) , 446 Lu¬ 
cerne: To Diseases in General in 
Mahndorf (Germany), 978. Maize: 
Var “Golden Bantam” resistant 
to Mosaic in Louisiana, 99 Oats: 
Var. 14 Record ” to Rust in Italy, 
mi Vars. resistant to Rust in 
V. S. A,, 376. Peach: To Leaf 
Curl (Exoascus deformans) in Italy, 
229 Phalans butyosa : To Diseases 
in Argentina, 1215. Potatoes: 
Aerial Tubers resistant to Mildew, 
ij. 2. SngarCane: To Gumming (Bac¬ 
terium vascularum) 44 Kavengerie ” 
Var resistant, 105 and to Root 
Disease, 710 44 Yellow 7 Caledonia ”, 
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To B. easculaium in Porto Rico, 
105. Tobacco: Tabac bleu in Mau¬ 
ritius, resistant to Disease, 504 
Trees: Effect of Hybridisation on 
Resistance to Diseases and Pests, 
40 Vtgnci sinensis: "To Hefei ode* a 
/ udecuola in IT S. A., 144. Vines : 
To Anthracnose, “ Nosiola ” Tren- 
tino Vines, 728. To Mildew and 
Oidium, in Italy, “ Sirah ” var , 
512. To Mildew, “4401 de Couderc ” 
Direct Hybrid Producer, To Phyl- 
lotxera etc.. Pirovano Hybrids in 
Italy, 1127, 165. To Diseases and 
Pests “ Teroldigo and Negrara ”, 
Trentino Vines, 302, Wheat: To 
Dodging, “ Cignarellone ” Var in 
Molise 1 Italy), 2S3. “ Mogarbia ” 
var* in Cyrenaica, 282 Compara¬ 
tive Resistance of “ Todaro ” 
Wheats in Molise (Italy), 718. To 
Rust: “ Bretonnieres ” and “ Yuite- 
bceuf ” Vais in Swiss Jura, 617 
‘ Cignarellone ” Var. in Molise 
(Italy), 2S3. Comparative Resi¬ 
stance of Several Vars. in the 
* 

Great Plains Area U S A , 150 
Various Resistant Varieties, 30 
Comparati\e Resistance of il To¬ 
daro ” Selected Wheats in Italy, 
718. To Smut ‘‘Mogarbia” var. 
in Cyrenaica, 282 “Noe” var. 
in Italy, 810 * Inheritance of Resi- 
ctance to Stinking Smut, 479 Se¬ 
lection of Varieties resistant to 
Dodging, Rust and Smut at Mahn- 
dorf, Germany 478. Varieties re¬ 
sistant to Flag Smut ( Uiocystis 
Tntici ) in U S. A , 865 General: 
Influence of soil Factors in Di¬ 
sease Resistance, 446 

Rhabdopte ; us picip^s : On Apple in 
New York State, 356. 

JRJiacodiella Casta trsae * Sclerotinia 

pseudo tube> osa (Ascophorous. Form 
of R C ), 224. 

Rhagmm hneatum : On Pines in N. 
America. 


Rhagoletis ( Caipomyia) pardahna: 
On Fruits of Cucurbitaceac, 581. 

Rkizobius lophantae : On Geranium 
and Ivy in the Datium (Italy), 580. 

Rkizoctoma Solani : On Tomato in 
England; Control Measures, 1296. 
On Tomato in Victoria (Australia), 
107 

Rhisophoya muctonaia * Targionia 
mervilli in the Philippines, 117. 

Rhizopus nigricans: On Caryopses 
of Barley and Wheat, S63. On Pea¬ 
ches and Plums in S Africa, 957. 

Rhodesia: Alcides leucogyanimus on 
Beans and on Yigna Catjang, 352. 
Isamns ater on Citrus Fruits and 
on B) achysiegia spp., 348 Systates 
chit mdensis on Coffee and S. exap- 
hts on Maize, 348 Tanymecus 
agi icola on Maize and T destructor 
on Maize and Potato, 348. 

Rhopalosiphum : Rh calthae and Rh . 
najaduim (= Eucarazzia calthae 
and E. najadim ); Rh tulmeatum 
on Chrysanthemums in Italy, 347. 

Rhynchophm us fen ugineus : On Coco¬ 
nut in Goa (Portuguese India), 969. 
On Palms in Madras and destroyed 
by Brackypternus am anti us, 583. 

Ribes : R. petvaeum: Cron art lum n- 
bicola in Switzerland, 1193. Ribes 
spp.: Altetnana Grossulai iac, 10b. 

Rice: Diatraea saccharalis and Re- 
migia repanda in Brit. Guiana, 1183. 
Diyopeia hirsuta in the Philippines, 
695 Prodema htura in Goa (Por¬ 
tuguese India), 874. 

Richardia : Bacterial Disease in Eng- 
land, 575. 

Ricimts communis : Macrospomim Cu- 
vavae in Italy, 452. 

Rio Grande do Sul: Diseases and 
Pests of Vine, 301. 

“ Rival ” Var. of Apple attacked by 
Pleospova Pomontm, in En glan d, 
108. 

Roedeer: Gnawing Bark of Wey¬ 
mouth Pine in Switzerland, ijciv 
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Root-rot: Of Tomato (RJuzoctoma 
Solani) iii Victoria (Australia), 107 

Rosa centi folia : Phi agmidimn sub - 
cnvtumvu in Italy, 452 

Rosaceae. Pseudomonas Pi uni in 
Japan, 1297. 

Rose: Ceioplastes sinensis , 465 

Phrugmidmm subcorticmm in Mo- 
iocco, 862. 

' Rose de l’Hay ” . Ieery a piuckas*, 
in Italy, 452. 

Roselhma sp : On Coffee in Porto 
Rico, 866. 

Rot. Black Rot of Chestnuts [Spi- 
vospora Castaneae), 109. Ascoplior- 
ous Form (Scletotmui pseudotit- 
bewset), 224. Core Rot, of Apples 
(Tnohotheuum roseum ), 779 Foot- 
Rot, of Wheat (Opluobolus gia- 
nunis), 104, 230. Tomaio Rot 
(Phoma Ferransu ), 1065 See 
also Black Rot of Grapes 

Rumex : R enspus: Pyrausta a ms- 
liei , 7S3. R. Patientia : Uromyces 
Rumicis, in Italy, 452 Rumex sp * 
Rhabdopteius ptapes in New York 
State, 356. 

0 Rusk dtrange ” {Hybrid Poncmts 
tnfohata and Citrus sinensis): Pseu¬ 
domonas Citru 445* 

Rust: On Cereals: Comparative re¬ 
sistance of varieties in Algeria, 
1212 On Chrysanthemums (Pul - 
cinia Chrvsanthenn ), 957. Effect 
on Respiration and Metabolism 
of Plants attacked, 24 Of Einkom , 
Resistance in India, 41.6. On Oats ; 
Record Var. resistant, 1111. On In¬ 
heritance of Rust Resistance, 376 
Wheat: Behaviour of Varieties in 
the Great Plains, U. S A., 150. 
Behaviour of Todaro Wheats in 
the Molise (Italy), 718. Breton- 
ni£res and Vinteboeuf Swiss Jura 
Vars. resistant, 617. Cignarellone, 
Molise (Italy), var. resistant, 283, 
Comparative Resistance of Wheat 
Crosses, 30. Vesicular Rust {Pen- 


deimtum Stwbi) on Weymouth Pine 
in Switzerland, 1393 

Rye : Clav 1 ceps sp. in Australia Qbo. 

S ACC HA RUM SPONTANEUM: ScleYOSpOVa 
sp. in the Philippines, 686. 

Saissetia depiessa : On Cotton in 
Biazil, 1306 

* Salivita On Parana Grass in 
Cuba, 955 

Sal (Shotea tobusta), 583. 

Sahx puipuiea var angustifoha; 
Physalospora Miyabeana and Coni 
dial Form (Gloeospurnim) in Japan, 
1180. Mai sson m sp , 1180 

Salsola Kah var temnfolia : Evtettix 
tenella in Idaho and California, 
58S 

Salvia splendens Ceuplastes smensis y 
4&5 

‘ Salzer Pride ” and “ Salzer Piize 
Taker”: Wheat Vars liable to 
Urocvstis Ti itici in V S A , 865. 

Son Jose Scale [Aomdieha pei niciosa) : 
Prohibitive Measures concerning 
imported Fresh Fruits into Itafy, 
443 

Sann [Crotalana juncea), 446. 

Sao Paulo: Control of Cotton Para¬ 
sites, 1220 

Sao Thome: Ganoderma appicniatum 
on Oil Palm, 232 

Savache: Trediueae on S. ednhs in 
Columbia and on Sarache sp in 
Costa Rica, 444. 

Satin Moth ( Stilpnotia salicis ), on 
Poplar and Willow in U S. A., 
877. 

Saw-toothed Grain Beetle (Silvamts 
swnnamensis ), 689. 

Scab, Black {Syntjjiytnum endobioti- 
cum): Of Potato: Prohibitive Meas¬ 
ures concerning* imported Tubers 
etc. into Italy, 443 

Scald: Of Citrus Fruits in S. Italy, 
860. 

Scale: Barnacle [Ceroplastes cimpe- 
dtfonms), 689. Scale on Cacao* 
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(Pseudococcus citn), 1076 On 
Citrus (Lepidosaphes glovern), Pro¬ 
hibitive Measures concerning Im¬ 
portation into Italy, 443 Scale 
in Italy, 580 

Scarabideae: On Sugar Cane in Cuba, 
782 

Schinus Molls . Ceroplastes sinensis, 
465 - 

Scilla mantima * Physoderma De- 
beauxn in Italy, 452 

Sclerodermas domesticus : Ectopara¬ 
site on Larvae of Xylotrechus qua- 
dnpes and Chlorophorus annularis 
in Tonkin, 1075 

Scletospora: Scl gyamimcola, Scl 
javanica , Scl Maydis, Scl Sacchan , 
686. Scl macrospora on Wheat 
and on Bio mu s commutatus in 
Tennessee and Kentucky, 1059 Scl 
phihppinensis on Maize and other 
Gramineae in the Philippines, 686 
Scl Sacchan on Sugar Cane in the 
Philippines, 1177 

Sclerohnia: Scl. Libertiana, 574. On 
Soya Bean in Baden (Germany), 
1191. Scl. minot on Lettuce, Ce¬ 
lery etc in U. S A 574 Scl. pseu- 
dotuberosa, Ascophorous Form of 
Rhacodiella Castaneae , Cause of 
Black Rot of Chestnuts 224 

" Scottatura *' (Scald) of Citrus 
Fruits in S. Italy, 860 

Screens, Coloured: In Contiol of 
Diseases of Plants, 683 

Scutelhsta cyanea : Nat Enemy of 
Ceroplastes sinensis, 465 

" Sea Island Cotton ” ( Gossypium 
barbadense), 231 

Seeds: Chloropicrin, Action on Ger¬ 
minating Power, 265, 462 Disin¬ 
fectants ; Means df Preventing Seed 
Injury by Pre-Soak* Method, 572 
Disinfection of Cotton Seed by 
Means of Dry Heat, 115. Moulds 
and Fungicides: Seed-coat injury 
and viability of Seeds of Wheat 
and Barley, 863 Sitophilns oryza 


in U. S A., 463 Toxic Gases: 
Effect of. 462 

Septogloeum Arachidis : On Peanut 
in S Africa, 342 

Septona ■ S Indis on Iris in Latium 
(Italy), 455. 5 Lycopetsici on 
Tomato in New South Wales, j 179 
S Petvoselim var Apn , 868 
Sesamia nonagrundes • On Sugar Ca¬ 
ne etc, 158. 

Setana itahca : Ustilago Cramet 1 in 
Madras (India), 775 
Sheets: Collection of Moroccan Cric¬ 
kets in Crau, 112 

Sho?ea robusta: Calandia shoreac in 
Mauiitius and India, 348 Ho- 
plocetambyx spimcoims in E Ben- 

gal, 583 

Silene inflata . Control in Canada, 570 
Silkworms. Attacked by Muscardiuc 
(Boirytis Bassiana), 844. 

Silvanus sunn amen sis: In shelled 
Peanuts, Dried Copra and Copra 
Products in California. 689 
Silvestrma silvestrn var. cecconuma 
On Olives in Italy, 239. 
Siphonophora ulmanae : On Soya Beau 
in Baden (Germany), 1191 
Sisal (Agave ngida) : Co lie to tn chum 
Agaves in Indo-China and French 
Sudan, 1061 

Sitones sp : On Soya Bean in Baden 
(Germany), 1191 

Sitophilns * 5 linearis (Tamarind 

Pod-Borer) in IT. S A., 355 J>. 

oryza (Rice Weevil) in U S A 
especially Florida, 463. 

Sleepy Disease (Wilt) (Fitsarmm Ly- 
copersici) ; Of Tomatoes, 107 
“ Small Moth Borer " (Diatraea sac - 
charalis) - of Sugar Cane, 1183 
Smartweed Borer (Pyrausta anishei ), 
783 

Smut: Millet, Italian (Ustilago Cra - 
men) , in Madras (India), 775. Onion 
(Urocystis Cepulae) in England, 
454. Wheat (Tilletia Tntou), Con¬ 
trol with Fungicidal Dust, 140. 



" Mogarbia ”, Immune var. from 
Cyrenaica, 282. Noe Var. resistant 
in Italy, 8io. 

Smymothrips biuncinata : On Soya 
Beans, 1101. 

Soya Bean: Pests observed in Ba¬ 
den (Germany), jxqt. 

Solanum : 5 . aviculare ; Phytophthora 
injestans in Victoria (Australia), 
107. S. triquetrum Wild; Rust in 
Texas, 444. 

Solenopsis geminata : Protector of 
Aphids and Cocdds harmful to 
Cacao Tree in Dominican Repub¬ 
lic, 1076. 

Sou chits oleraceus: Control in Ca¬ 
nada, 579. 

Sorbus japonic a : Pseudomonas Pruni 
in Japan, 1297. 

Sorghum: Mosaic, 99. Resistance 
to ITredineae in Morocco, 862. 

Spain : Forest Insectarium, 13c r. 

Spanish Fly (Lytta vesicatoria) : On 
Olive etc., 967. 

Spathimeitenis spinigera : Parasite of 
Neodiprion lecontei in y. S. A., 786. 

Spermophagus : Sp. hoffmannseggi on 
Cotton in Brazil, 1306. Sp. pec - 
tovalis (Mexican Bean Weevil) in 
California, 689. Sp. subfasciatus 
in Tatium and Sicily, 580. 

Spiders : Predaceous Enemies of Acan- 
thopsyche junodi , 1186. 

Spiraea chamaedvyfolia : Ccroplastes 
sinensis , 405. 

Spiro spot a Castaneac : On Chestnuts 
in France, ro9. Probably syno¬ 
nymous to Acrospeha mirabilis , 
Polycystis italica , Urocystis (?) ita- 
lica, and Stephanoma italicum , 768. 

Spodoptera mauritia: On Rice in Goa 
(Portuguese India), 874. 

Sporidesmium sp.: On Potato in Mo¬ 
rocco, 862. 

"Spotted Owlet 99 (Athenebrama), in. 

Spotting: of Apples, in England, 108. 

Sprayer: Pax Sprayer: 670. Re¬ 
duced acidity in Oranges caused 


by certain Sprays. 609. 

Spruce: Hypertrophy caused by ex¬ 
clusively Nitrogenous Nutrition, 
797 - 

Stem-weevil (Anthonomus grandis) 
Control methods recommended for 
Cambodia cotton, 1223. 

Stenommatus musae : On Banana in 
Hawai, 348. 

Stephanoma italicum. 786. 

Stilpnotia salicis : On Poplars in Ca¬ 
nada, 585. On Poplars and Wil¬ 
lows in Massachusetts and New 
Hampshire, 877. 

St.-Kitts: Pectmophom (Gelechia) gos - 
sypiella on Cotton, 587. 

St.-Vincent (W. Indies): Red-leaf of 
cotton etc. prevalent on Plots 
receiving no Potash, 3 004. 

Strategus: S. quadrifoveatus on Co¬ 
conut in Porto Rico, 1307. S. tita- 
nus on Cacao in Dominican Repub¬ 
lic, 1076. 

Strawberry, Wild: Rhabdopferus pi - 
cipes, in New York State, 356. 

Straw-Blight (Take-all or Foot-Rot) 
(Ophiobolus grammis and 0 . her - 
potrichus): Of Wheat in Italy, 230. 
In New York State, 104. 

Sudan, French: Colletotriclmm Aga¬ 
ves , on Agave spp., 1061. 

Sugar Cane: Gumming (Bacterium 
vascularum) in Porto Rico, 105. 
Injurious Insects; in Cuba, 782. 
In British Guiana, 1183. Mosaic, 
99. Iu Cuba, 955. Red Rot (Col- 
letotrichitm falcatum) in India, 446. 
Root Disease; Kavangire var. re¬ 
sistant, 710. Sclerospora Sacchari 
(Sugar Cane Mildew) in the Philip¬ 
pines, 1177. Sesmna nonagrioi - 
des 9 158. 

Sunflower: Bacterium Solanacearum 9 
1062.^ " * 

Sweden: Barley resistant to Hel- 
minthosporimi gramineum , 144. To 
Heterodera schachiii , 144, 994 - 
Wheat Diseases. 702. 
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Sweet Potato: Diseases in U. S. 
A., 719. Tanymectts destructor in 

S. Rhodesia, 348. 

Switzerland: Ctenophora atrata on 
Birch, 876. Cockchafer: On the 
Resistance of the adult to High 
and Dow Temperatures, 1072. Cu- 
citrbitana naucosa on Ulmus mon- 
tana in Canton of Vaud. 233. 
Hypodeus glareolus on White Fir, 
699. Microsphaera on Quercus 
Robitv var. pedunculate, 568. Pests 
of the Weymouth Pine, 1193. 

Synchytrmm endobioticum : Of Po¬ 
tato : Prohibitive measures con¬ 
cerning importation of Tubers in¬ 
to Italy. 443. Of Potatoes and 
Tomatoes in Pennsylvania. 453. 

Systates chirmdensis: On Coffee and 
5 . exaptus on Maize in S. Rhode¬ 
sia, 348. 

Tachina phycitae : Parasite of Mi- 
neola indiginella in New Jersey. 875 

Take-all (Foot Rot) of Wheat (1 Ophio - 
bolus graminis ), 104. 

Tamarind: Sitophilus linearis in U. 

S. A., 355. 

" Tambera ": Caused by Undeter¬ 
mined Mite on Potatoes in India, 
696. 

" Tanglefoot ” , Means of control¬ 
ling Opeyophthora ( Ckeimatobia ) bru- 
mate and Hybernia defoharia in 
France, 584. Control of Solenop - 
sis geminate on Dominican Repub¬ 
lic, 1076. 

Tanvmecus agricola on Maize and 

T, destructor on Maize and Sweet 
Potato in S. Rhodesia, 348. 

Target Spot {Alter naria Solani) : on 
Tomato in Victoria (Australia), 107. 

Targioma merrilli : on Rhizophora 
mucronata in th^ Philippines, 117. 

Tea: Cephaleuros mycoidea gftid Pes- 
talozzia Hartigii in Ceylon, 393. 

Tecoma leucoxylon: Ovulariopsis ob- 
clavate in Barbadoes, 231. 


Telenomus californicus : Parasite of 
Stilpnotia salicis in Massachusetts 
and New Hampshire, 877. 

Telphusa mar ion a in Texas, 870. 

Tenebroides mauntanicus: on Shell 
ed Peanuts in California, 689 

Tennessee: Sclerospora macrospora on 
Bromns commutetus and on Wheat, 

1059. 

Tents, Rubber: In Fumigation of 
Trees with Hydrocyanic Acid, Sas, 
872. 

Termites: Destruction by Means of 
Chloropicrin, 114. In Sugar Cane 
Fields in Cuba, 782. In Brit. 
Guiana, 1183. Mastotermes dai- 
winiensis on Mango in Australia, 
97 °- 

“ Teroldigo " : Trentino Vines and 
Behaviour as regards Diseases and 
Pests, 302. 

Terre-gatee: Researches in Italy, 
230. 

Teivaneura: T. agnesii on olive, 7 \ 
flavescens on Wild Barley and T. 
reticulate in Meadows in Italy, 
347“ T. ulmi , 233. 

Texas: Lepidoptera likdy to be 
confused with Pink Bollworm of 
cotton, 870. Rust on wild Sola- 
num triquetrum. 444. 

Thaumasura curculwnis and 77 /. pa- 
vo : Parasites of Eiithvrrhinits me- 
ditabundus in Australia, 970. 

Thelephora c aryophy Ilea. T. fimbriate . 

T. terrestris: On Forest Tree v Se 
edlings in U. S. A„ 809. 

Thielavia basicola : On Atrnpa Bella¬ 
donna in Italy, 452. 

Thnps albopilosa , T. discolor (?), 7. 
major, T . Icngicollis , T. physopus : 
On Soya Bean in Baden (Germany), 
1191. 

Thuja plicate : Thelephora terrestris in 

U. S. A., 869. 

Tilletia ; T. Caries: Norwegian 
Wheat, beardless with light eons 
very susceptible, 711. T. Tritici (?): 
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On Wheat in Morocco, 862. See 
also Smut 

Tipula qnayln and T. simplex : On 
Pastures, Grain and Lucerne Fields 
in California, 873. 

lithvmalus Esula (= Euphorbia Esu - 
la) : Harmful Weed in U. S. A, 
1070 

Tobacco : Lema bilmeata in S. Africa, 
354 Peronospora Hyoscyami in 
Florida and Georgia, 687. " Tabac 
bleu ”, in Mauritius, Resistant, 
5 ° 4 « 

Tobacco Slug ( Lema bilmeata ), 354 

Tomato: Bacterium exitiosum in V 
S. A., 867. Bad. Solan aceanm. 
1062. Diseases in Victoria (Aus¬ 
tralia), 107. Phoma Ferransii , Cau¬ 
se of Tomato Rot in Piedmont 
(Italy), 1065. Phytophthora cryp - 
togea, Phyt . parasitica and Phi- 
zoctoma Solani in England, 1296 
Phytophthora sp. and Septona Ly~ 
copersici in New South Wales, 
1179. Puccima Pittienana , in Ecua¬ 
dor, 444 Ramnlana sp. in Pied¬ 
mont (Italy), 1065. Svnchytnmi 
endobioticum in Pennsylvania, 453 

Tormcus quadndens : On Weymouth 
Pine in Switzerland, 1193 

Tonkin : Nat. Enemies of Xylo- 
trechus quadnpes and of Chloro - 
phorus annularis, 1075. 

Toxoptera aurantn: On Cacao in the 
Dominican Republic, 1076. 

Trametes radiciperda : On Weymouth 
Pine in Switzerland, 1193. 

Trees: Forest: Control of EuproctU 
chrysorrhoea , in France, O94. See 
also Fruit. 

Trentino (Italy): Behaviour of Te- 
roldigo and Negrara Vines as re¬ 
gards Diseases and Pests, 302. 

Tribolium castaneum : On Shelled 
Peanuts, Dried Coprah and Pro¬ 
ducts of Coprah in California, 
689 

Trichogramma mmutum : Egg Para¬ 


sites of Diatraea saccharahs in 
Brit Guiana, 1183. 

Tnchothecntm roseum: On Apples and 
Pears in Italy, 77 

Tripoli: Effective Control of I eery a 
purchasi by Kovms card malts, 461 
Bramble-Leaf of Vine in Tripoli- 
tania. 1174. 

Triticnm monococcum vulgare (Ein- 
kom): Very resistant to Black 
Rust (Puccima gramuns) in In¬ 
dia, 446. 

Tropaeohim majits : Bacterium Sola - 
71 aceatum, 1062. 

Trypaneidae (— Trypetidae ), 581. 

Tsuga : Ts. canadensis : Hemero - 

campa pseudotsugata in Brit. Co¬ 
lumbia, 590. Ts. heterophylla : The - 
lephora caryophyllea in T S A, 
869 

Tunisia: Diseases and Pests of Ci¬ 
trus Trees, 395- 

Turkey Red: Wheat Var resistant 
to Urocvstis Tntici in V S. A, 
865. 

Twitch Grass (Agropyron lepens ), 
579 

T vc he a phaseoh : On Soya Bean in 
Baden (Germany), 1191. 

Tvlenchus sp,: On Banana in N. 
Queensland, 466. 

Ulmus MONTANA : Cucurbitana nau- 
cosa in the Canton of Vaud (Swit¬ 
zerland), 233. 

United States: A Item ana Ne~ 
lumbn , On Nelumbium speciosum , 
778. Bacterium exitiosum , On To¬ 
mato, 867 B. marginatum , on 
Gladiolus spp., in Columbia and 
Illinois, 1066. JB. Solanaceatum,m 
Georgia, Florida *and Alabama, 1062. 
Ceutorrhynchus quadndens : On Cab¬ 
bage £eed Stalks in Long Island 
(N. Y. State), 1310. Eutettix tenella : 
On Sugar Beet in Idaho and Cali¬ 
fornia, 588. Foot Rot of Wheat 
in State of Washington, 104. Fn - 
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sarmm conglutinans ; Resistance of 
Different Varieties of Cabbage, 338. 
Galerucella nymphaeae : On Nym¬ 
ph a ea (Nuphay) advena in New 
Jersey, 238. Heterodera radicicola : 
Resistant varieties of Vigna sinen¬ 
sis , 144. Laspeyresia novimundi 

on Peas in Wisconsin, 464. Le- 
pidoptera on Cotton likely to be 
confused with Pink boll-worm 
(Pecthwphora gossypiella) in Tex¬ 
as, 870. Mineola indiginella ; On 
Coioneaster spp. in New Jersey, 875. 
Mosaic, of Maize in Louisiana and 
Georgia, 99. Neodiprion leconiei . On 
Pines 786. Peronospora Hyoscyami 
on Tobacco in Florida and Geor¬ 
gia, 687. Phyiopkihora sp: On Peo¬ 
nies in Pennsylvania, 1067. Pseu¬ 
domonas Apii on Celery, instates 
of New York and Michigam, 868. 
Puccinia Arachidis on Peanut in 
Florida, 444. P. graminis f. sp. 
Trittci, Biology of, 611. P. Pit- 
tier iana ; On Potato, 444. Pyrausia 
ainsliei. On Polygonum spp., 783. 
Rhaginm lineaium: On Pines 785. 
Rust, Comparative resistance of 
Oat Varieties, 376. Of Wheat in 
the Great Plains, 150. Sclerospoia 
macrospora : On Bromus commutaius 
and Wheat in Tennessee and in 
Kentucky, 1059. Sclerotinia mi¬ 
nor, on Celery, Lettuce etc., 574. 
Sitopkilus linearis : On Tamarind, 
355. 5 . or yea: On Cereals especially 
in Florida, 463. Smut, Hered¬ 
itary of Resistance with certain 
Wheat Hybrids, 479, Stilpnotiasali- 
cis On Poplars and Willows in Massa¬ 
chusetts and New Hampshire, 877 
SynckyU mm end&bioticum, on Toma¬ 
to in Pennsylvania, ^53. Thelephora 
caryophyllea , T. %mbnata, m T. terre- 
sivis, on Forest Trees, 869. Tipu- 
la quaylii and T. simplex ; on Gra¬ 
in, Lucerne, and in Meadows in 
California, 873. Tithymalus Esulci 


(= Euphorbia Esula), Harmful 
Weed, 1070. UrocysPis Tntici, on 
Wheat, 865. General . Diseases 
and Pests: Of Bean, Resistance to, 
in New York State, 377. Injurious 
Insects in California, 873. Of Ci¬ 
trus Fruits, ion. Of Cotton, 388. 
Of Crops, 124. Of Potatoes, 719. 
Of Vetch, 48. 


“ URANIAGRtJN ”, 693. 

Uredineae, see Rust. 

tfrocystis : U. Cepulae: On Onion in 
England, 454. U. (?) italica , 768. 
U. Tritici : On Wheat in U. S. A., 
865. 

Uromyces : U. Anthyllidis : On Lu¬ 
pins. U. appendiculatus: On Beans; 
U, Fabae : On Beans, U. Pisi : On 
Peas and Vetches in Morocco, 
862. U. Rumicis: On Rwncx Pa- 
tientia in Italy, 452. 

Uruguay: Aphelinus mali (Import¬ 
ation and Acdimatisation) Para¬ 
sitic on Woolly Aphis (Eriosoma 
lanigera) of Apple Tree, 692. Pis- 
sodes notatus, declared injurious to 
Agriculture, 859. Phytopatholog¬ 
ies! Services, 335. 

Ustilago : U. Cynodovtis on Cynodon 
Daclylon ; U. Maydis on Maize; 
U. mida and U. Hordei on Barley; 
XJ. Tritici on Wheat in Morocco, 
862. 

CJtethesia bella , U, ornate* on Cotton 
in Brazil, 1306. 


Vanilla planifolia : Bacterium So- 
lanacearum, 1062. 

Veronica speciosa and V. salicijolia ; 

Ceroplastes sinensis , 465. 

Vetch, Hairy: Diseases and Pests 
in U. S. A., 48. 

Vetch, Common: TJromyces Pisi in 
Morocco, 862. 

Victoria (Australia): Clav'weps sp. on 
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Lohum pereimetmd. L. temulentum, 
960. Diseases of Tomato, 107. 

Vigna : V. Catjavg : Alcides leuco - 
grammas in Rhodesia, 352. V. si¬ 
nensis : Varieties resistant to He- 
terodera radicicola in U. S. A., 144. 

Vine: Antkracnose, In Rio Grande 
do Sul (Brazil), 301 ; Nosiola, 
Trentino Vine resistant, 728. Black 
Rot [Gmgnardia Bidwellh), Pro¬ 
hibitive measures concerning Im¬ 
portation of Vines into Italy, 443. 
Bramble-Deaf (“ Roncet ”); ob¬ 
served in Tripolitania, 1174. Dis¬ 
eases Generally, Behaviour of 
Negrara and Teroldigo Vines in 
Trentino (Italy), 307. Diseases in 
Peru, 1230. Fungicides: Part 
played by Copper in Anticrypto- 
gamic mixtures, 340. Decompos¬ 
ition of Copper Fungicides on Sur¬ 
face of Vine Leaves attacked by 
Mildew, 1058. Mildew: In Rio 
Grande do Sul (Brazil), 301. Sirah 
Vine in Italy, Resistant, 512. 
4401 de Couderc Direct Hybrid 
Bearer, Resistant in Portugal, 165. 
Oidium: O . Tuckeri in Morocco, 
862. Sirali Vine in Italy, Resist¬ 
ant, 512. Physalospora baccae in 
Japan, X299. Plasmopara viti - 
cola in Morocco, 862. Rejuve¬ 
nation : Treatment for, 958. 

Vinson ia stellijera : On Coconut in 
Porto Rico, 1307, 

Vitis : V. hedcracea: Rhabdoptems 
picipes in New York State, 356. 

Vuiteboeuf: Swiss Jura Wheat Re¬ 
sistant to Rust, 617. 


War* Disease; Of Potato [Synchytri- 
um endobioticum ), on Tomato in 
Pennsylvania, 453. 

Walnut: Anaerobic Bacteria and Gum- 
mosis in France, 343 Control of 
Diseases and Pests in France, 1123, 
u Nerume ” or “Mai Nero ” in 


Campania (Italy), 679. Over-win¬ 
tering of Marssonia Juglandis , 
on Branches and Shoots, 101. 

Wattle Bagworm (Acanthopsyche jit- 
nodi) 9 1186. 

“ Wealthy ” Apple var. susceptible 
to Rot (Pleospora Pomorum) in 
England. 

Weeds, Harmful; Common Weed 
Seeds in Alfalfa Growing Districts 
in New South Wales, 493. Weed 
Control Measures in Canada, 579. 

Weevil, Cabbage Seed Stalk Weevil 
(Ceutorrhynchus quadridens) in Long 
Island, New York State, 1310. 
Cotton Weevil, 722. See also An- 
thonomus . 

“ Wellington ”: Apple Var. Suscept- 
tible to Spotting in England, 108. 

West Indies: “ CalabaciJlo J \ Cocoa 
var. immune to Diseases in Domi¬ 
nica, 596. Pectinophora gossypiella , 
on Cotton in Montserrat and St. 
Kitts, 587. Ovulariopsts Gossypii 
on Gassypiam barbadense and O. oh - 
clavata on Tecoma leucoxylon, 231. 

“West Indian Leaf Mildew" of Cot¬ 
ton [Ovulariopsts Gossyph) 9 231. 

Wheat: Ergot (Claviceps sp.) in 
Australia, 960. Erysiphe graminis 
on Norwegian wheats with light 
Ears, very suscepible, 711. Field 
Poppy, Control of, with Copper Sul¬ 
phate in France, 963. Formalde¬ 
hyde Injury to Seed from Drying 
after Disinfection, 573. Fttsarium 
roseum in Italy, 959* Helmintho- 
sporium gramineum in Emilia (It¬ 
aly)* 1295. Lodging.: " Cignarel- 
lone ”, Resistant var. in Molise 
(Italy), 283. “Mogarbia” Resist¬ 
ant Cyrenaica v&r., 282. Beha¬ 
viour of Selected Todaro Wheats in 
Molise (Italy), 718. Qphiobolus gra¬ 
minis and O. herpotrichus (Foot- 
Rot), 104, 230. Puccmia gra¬ 

minis, 446. P. graminis f. sp. 
Tritici , 446. Biology of, 611. P. 
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gram inis and P. glumarum in Mo¬ 
rocco, 862. Rust: Behaviour of 
Varieties in the Great Plains, U. 
S, A, 150. Behaviour of Todaro 
Wheats in Molise (Italy), 718. Ef¬ 
fect on Respiration and the Me¬ 
tabolism of Plants attacked, 24. 
Bretonni£res and Vuitebceuf, Swiss 
Jura vars., resistant. 617. Compa¬ 
rative Resistance of Crosses, 30. 
“Cignarellone” var. in Molise (Italy), 
resistant, 283 Saprophytic Fungi 
and Injuries to Seed Coat and 
Viability of Seeds, 863. Sclero- 
spora macrospora in Tennessee and 
Kentucky, 1059. Smut: Control 
with Fungicidal Dusts, 449. Inher¬ 
itance of Resistance to Stinking 
Smut in U. S. A.. 479. “Mogarbia,” 
Cyrenaica Var. resistant, 282. Noe, 
Resistant var. in Italy, 810. Til- 
letia Canes, Norwegian Var. with 
light Ears, very susceptible, 711. 
Vrocystis Tntici : Introduction into 
U. S. A., 865. Comparative re¬ 
sistance of Certain varieties' in 
U. S. A., 865. Ustilago Tritici 
in Morocco, 862. General: Disea¬ 
ses: In Parana (Brazil), 285. In 
Sweden, 702. Resistant varieties 
in Mahndotf (Germany), 478. 

“ White Creole ”, Maize Var. attacked 
bv Mosaic in Louisiana, 99. 

White Fly of Citrus Fruits (Aleyvodes 
citn ): Prohibitive Measures con¬ 
cerning Importation of Fruits in¬ 
to Italy, 443. 

Willow: Siilpnoiia sahcts in Massa¬ 
chusetts and New Hampshire, 877. 

Wilt, Bacterial (Bacterium Solanacea - 


rum) on Castor Bean in U. S A., 
1062. 

Wilt, Indigo (Indigofera arrecta) ill 
India, 447, T057. 

Wilt, Tomato ( Fusanttm Lycopersici) 
in Victoria (Australia), 107. 

Wisconsin: Laspeyresia novimundi 011 
Peas and Field Peas, 464. 

“Wisconsin Brunswick” and ” W 
Hollander ”: Cabbage vars re¬ 
sistant to Fusarmm conglutinans 
in U. S. A., 338. 

Woolly Aphis (Enosoma [Schizoneurd] 
lanigera), 692. 

“ Worcester Pearmain ”, Apple var. 
Immune to Spotting in England, 
108. 

Xanthium commune : Harmful Weed 
in New South Wales, 1182 X. 
Strumanum , 1182. 

Xyloterus (Tomicus) hveatm • on Wey¬ 
mouth Pine in Switzerland, 1193. 

Xylotrechus quadripes : Nat. Enemies 
of this Coleopteron in Tonkin, 
1075 . 

“ Yeixow CaI/KdoisIA, ” : Sugar Cane 
var. Immune to Gumming (Bacte¬ 
rium vascularum) in Porto Rico, 
105. 

“ Yerba mora” (Savache sp ), 444. 

Zenodochium cjtricolllla : In Tex¬ 
as, 870. 

Zenodoxus palmn : In Texas, 870 

" Zikugare ” (Physalospora baccae ), 

1299. 

Zinc Compounds, 684. 

Zizyphus Spina-CJmsti : Trypaneidae 
in Egypt, 581. 
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IV. — WEIGHTS, MEASURES AND MONEY OE THE VARIOUS 
COUNTRIES WITH THEIR ENGLISH EQUIVALENTS. 


z Archine (Russia) 

sss 

27.99961 inches 

i Ardeb (Egypt) 

= 

5.44135 bushels 

i Ardeb of wheat (Egypt) 

= 

2.95264 cwt. 

i Ardeb of hulled maize (Egypt) 

= 

2 7558o cwt. 

i Ardeb of barley (Egypt) 

= 

2.362IX cwt. 

i Ardeb of undeeorticated rice (Egypt) 

as 

5.72812 cwt. 

i Ardeb of decorticated rice (Egypt) 


3.83813 cwt. 

i Arpent (Canada) 

= 

0.84501 acres 

i Are [ioo square metres] 

= 

107.63915 square teet 

i Arroba (Brazil) 

= 

33.06951 lbs. 

i Arroba (Cuba, Guatemala, Paraguay, Peru) 

as 

25.35841 lbs. 

z Arroba (Mexico) 

= 

25.36687 lbs. * 

i Bale of cotton (Brazil) 

= 

396.83415 lbs. 

x Bale of cotton (United States) 

= 

4 4643^ cwt. (gioss wt) 

i > i » » » 

« 

4.26788 cwt (net wt. 

z Bale of cotton (India) 

= 

3 57145 cwt. 

i Barrel of wheat flour (Canada, United States) 
x Bar, see Millier 

=■ 

1.75001 cwt. 

i Bow (Java, IJutch Indies) 


76.36998 square feet 

i Bushel (United States) 


0 96896 bushels 

i Bushel of oats (United States) 

= 

32 lbs. 

x Bushel of oats (Canada) 

= 

34 lbs. 

i Bushel of wheat and potatoes (United States) 

= 

60 lbs. 

i Bushel of barley (Canada, United States) 

= 

48 lbs. 

i Bushel of raw rice (United States) 


45 lbs. 

i Bushel of rye, hulled maize, linseed (Canada, United States) 

= 

56 lbs. 

i Cadastral arpent (Hungary) 


1.42201 acres 

x Cental (United States) 

* 

xoo lbs. 

x Centiare [io square metres] 

* 

10.76392 squareieet 

x Centigramme 


0.15432 grains 

x Centilitre 

=. 

0.0022 gallons 

x Centimetre 

= 

0.393715 inches 

i Centistere 

= 

0.353x5 cubic feet 

i Centner (Germany, Austria, Denmark) 

= 

1x0.23x71 lbs 

x Centner (Sweden) 

= 

93.71238 lbs. 

x Cho [60 ken] (ji^an) 


119.30327 yards 

i Cho (Japan) # # 

= 

2.45068 acres 

x Crown [xoo heller] (Austria-Hungary) 


10 d at par 

1 Crown [ioo ore] (Denmark,Norway, Sweden) 

= 

is 1 Vs d at par 

x Cubic centimetre 

= 

0.06102 cubic inches 

z Cubic metre 


1 30795 cubic yards 

z Decagramme [io grammes] 

= 

0.35275 oz- 



Decalitre [io litres] 

Decametre [io metres] 

Decare [1000 square metres] 

Decastere [zo cubic metres] 

Declare [io square metres] 

Deciatine [2 tchetwert] (Russia) 

Decigramme 

Decilitre 

Decimetre 

Dedstere 

Dinar, gold [100 para] (Serbia) 

Dollar, gold, $ [100 cents] (United States; 
Drachm, gold [zoo lepta] (Greece) 

Dz. = Doppelzentner (Germany) 

Egyptian kantar (Egypt) 

Feddan Masri [24 Kirat Kamel] (Egypt) 

Florin, gold, or Gulden [zoo cents] (Netherlands) 
Franc [100 centimes] (France) 

Gallon (United States) 
gramme 

Hectare [ro 000 square metres] 

Hectogramme (zoo. grammes) 

Hectolitre [100 litres] 

Hectometre [zoo metres] 

Hectostere [zoo cubic metres] 

Jazra (Mexico) 

Kadastral hold, see Cadastral arpent 
Kin (Japan) 

Kokou [zo to] (Japan) 

Kokou of oats (Japan) 

Kokou of cocoons (Japan) 

Kokou of wheat and maize (Japan; 

Kokou of barley (Japan) 

Kokou of naked barley (Japan) 

Kokou of rice (Japan) 

Kopek (Russia) 

Kwan (Japan) 

I#ei, gold [zoo bani] (Rumania) 

Eeu [zoo statinki] (Bulgaria) 

I/tra [100 centesimi] (Italy) 

I4tre 

Manzana (Nicaragua, Guatemala) 

Mark [zoo Pfennige] (Germany) 

Mark [zoo penni] (Finland) 


\ 

1 


2.19976 gallons 
32.80840 feet 
1195.98627 square yards 
Z3.0795Z cubic yards 
n. 95986 square yards 
2.69966 acres 
i *54323 grains 
0.022 gallons 
0.0027497 bushels 
3 - 937 oi inches 
3 - 53 I 46 cubic yards 
9 d at par 
4*z *!ud at par 
9 u Ud at par 
220.46341 lbs. 

99 04980 lbs. 

1.03805 acres 
is 7 **lud at par 
9 u Iud at par 
0.83270 gallons 
0*03527 oz. 

2.47109 acres 
3.52746 oz. 

21-99755 gallons 
2.74967 bushels 
Z09.36Z33 yards 
130.79505 cubic yards 
7.22642 quarts 




1.32278 lbs. 

1.58726 quarts 
1.550Z4 cwt. 
82.67268 lbs. 

2.58356 cwt. 

2.06685 cwt. 

2.69428 cwt. 
2.8050Z cwt. 
x *lm farthing at par 
8.26738 lbs. 

9*V«*<2 at par 
9 d at par 
9 U lud at par 
*0.91998 gallons 
0.0275 bnshd 
1.72665 acres 
zz */• d at par 
9 N /« d at par 



Maund Factory (India) 

Maund Imperial (India) 

Metre 

Milliare 

Milligramme 

Millilitre 

MHlimetre 

Millistere 

Myiiagramme [ioooo grammes] 

Myxialitxe [10 ooo litres) 

Myriametre [ioooo metres] 

Millier [i ooo ooo grammes] 

Milreis, gold (Brazil) 

Milreis, gold (Portugal) 

Minot (Canada) 

Morgen (Cape of good Hope) 

Mind (Cape of good Hope) 

Oka (Greece) 

Oke (Egypt) 

Peseta, gold [100 c6ntimos] (Spain) 

Peso, gold [100 centavos] (Argentina) 

Peso, gold [ioo centavos] (Chili) 

Pic (Egypt) 

Piknl (China) 

Pikul (Japan) 

Pood (Russia) 

Pound, Egyptian, gold [ioo piastres] 

Pound, Turkish, gold [ioo piastres] (Ottoman Empire) 
Pond (Sweden) 

Quintal 

Rouble, gold [ioo kopeks] (Russia) 

Rupee, silver [16 annas] (British India) 

Square metre 
Stere [i cubic metre] 

Sucre, silver (Ecuador) 

Talari [20 piastres] (Egypt 

To (Japan) 

Ton (metric) 

Verst (Russia) • 

Yen, gold [2 fun or 100 sen] (Japan) 

Zentner (Germany) m 


** 74.6709 lbs. 

* 82.28136 lbs. 

** 3.28084 feet 

= 1.07639 square feet 

= 0.01543 grains 

*5 0.00022 gallons 

= 0.03937 inches 

= 61.0236c cubic inches 

a 22.04634 lbs. 

= 2 199.75539 gallons 
= 2 74.96701 bushels 
= 6.21373 miles 

= 19.68426 cwt. 

= 2s 2 *V*t d at par 
= 4s 3 */*d at par 
= 1.07306 bushels 

= 2.11654 acres 

= 24 gallons 

= 3 bushels 

— 2-75579 lbs. 

= 2.75138 lbs. 

— 9 **/«« d at par 

=* 3? 11 "lud at par 

— i 95 “/a d at par 

= 2.46646 feet 

— 133*27675 lbs. 

= 132.27805 lbs 
*= 36.11292 lbs. 

= £ 1 o. 6 **fu at par 
= i8so #I /*«dJ at par 

== 0.93712 lbs 

= 1.96843 cwt. 

— 29 1 */■</ at par 

= is 4 (/ at par 

« 1.19599 square yards 

=* 1.30795 cubic yards 

— is 11 * l Jud at par 

* 49 1 ll !nd at par 

0.49601 bushels 
= 3.96815 gallons 

=» 0.98421 tons 

* xi 66.64479 yards 

= 2$ o *V« d at par 

no.23171 lbs. 
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GENERAL INFORMATION 

x - Agriculture m Persia (Persian Products, Rich and Varied Resources). — The 

Ttmts Jradc bupplemtnt, Vol V, No 70, p 135 I^ondon, 1920 

Agriculture is by fax the most important of the Persian industries, 
in spite of which the demand for agricultural products largely exceeds 
the supply With the advent of railways, exports as well as imports will 
come into far greatei prominence than hitherto, but it is difficult to see 
how agricultuie can benefit to any appreciable extent unless the present 
irrigation systems are revolutionised 

The soil of the country is decidedly suitable for the many and varied 
crops giown When water is available two ox even three crops can be rais¬ 
ed annually Fruit and other trees when planted under suitable condi¬ 
tions are prolific in growth Wheat, barley, nee, opium, cotton, tobacco, 
lucerne, clover, peas, beans, and various root crops, including sugar beet, 
all yield an abundant harvest, Vanous oil-producing plants such as linseed 
and castor oil, do equally well. A large quantity of Persian wheat finds 
its way into the English market, and possessing as it does special qualities, 
it is most valuable for mixing with British and other wheats; it is not 
surprising, therefore, that the demand for this cereal is greater than the 
supply. Tobacco is grown extensively in the Ispahan and Slaraz districts, 
a large part of which is bought up by Levantine merchants. % 

Hitherto the Persian cotton crop has almost* entirely been absorbed 
by Russia. There is much room for experiment and development in the cul¬ 
tivation of cotton, especially with a view to growing the most suitable varie¬ 
ties for the English market. 


{Abstract No 1] * 
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Persian opium is much sought after in the London sale rooms, because 
of the large percentage of opium content, and can easily compete with 
that grown in any other part of the world. 

There are great possibilities in the cultivation of sugar beet. Persia 
at present relies entirely on the outside world for its sugar supply; the con¬ 
sumption per head works out at a very high average. With very little 
enterprise, sugar could be manufactured on the spot, and a sugar factory 
would prove to be really paying concern. 

Vegetable oils are not exported to any great extent, but there is no 
reason why this industry should not be devdoped, especially in view of 
the increasing demand for vegetable oils. 

The dimate of the Persian highlands is in every way suitable for fruit 
cultivation. Apricots, peaches, nectarines, pears, grapes, plums, cherries, 
figs, and almonds all grow to perfection. The Ispahan melon has been 
judged bv an American horticultural expert to be the finest in the world. 
This special melon can be stored for at least six months, but so far has 
not been exported. Canned and dried fruits, fruit pulp, and jam could 
be exported on a large scale if once these industries were seriously taken 
in hand. 

The two essential things necessary for the development of Persian in¬ 
dustries are improved communications and the establishment of various 
irrigation systems. So confident are many Persian financiers and land- 
owners as to the 'success of a scheme for irrigating the Ispahan plain that 
with little inducement they would provide half the necessary capital. 
The many thousands of acres that are not under cultivation owing to water 
shortage could be leased at a very moderate sum or bought outright from 
the Persian Government. Local farmers when once assured of a good 
water supply would readily pay the rental and water dues demanded. There 
is little doubt that such an undertaking, once launched, would prove 
a great success. 

2 - Nutritive Value of the Proteins of Barley, Oat, Bye and Wheat Kernels. — 
Osborne, T. B., Mendel, B , and Wakeman, A. S (I,aboratoiy of the Connecticut Agri¬ 
cultural Experiment Station and the Sheffield I^aboratoiy of Physiological Chemistiy, _ 
Vale University, New Haven), in The Journal of Biological Chemistry, Vol. 30 , 1 , No. 3, 
pp. 275-306, tables 5, charts 13 Baltimore, March, 1920. 

The deficiency in certain of the essential dietary components, notably 
specific inorganic elements and fat-soluble vitamine has led to the gene¬ 
ral conviction of investigators that none of the common cereal grains alone 
or even a mixture of them, suffices to afford satisfactory nutrition. The 
foremost re m ai nin g dietary factor in these seeds is protein and the writers 
consider that the misconception of the possible value of cereals as sources 
of protein is due to lack of realisation that in the form in which these grains 
are most commonly fed, the sum total of their various prot eins must be 
taken into account. 

Investigations were resumed with white rats in attempting a further 
study of the relative nutritive value of the cereal proteins (i) by feeding 

(1) See R. Oct, Dec 1919, No. 1175. 
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with entire cereal grains, finely ground, together with an adequate 3 % 
salt mixture and 5 % butter fat to supply the fat soluble vitamine, on the 
assumption that these grains would supply sufficient water soluble vita- 
mine.. Where necessary, enough maize starch was added to tna Vp the total 
protein of the ration 5.8 or 10 % approximately. In this way the proteins 
of bailey, oats, rye and wheat were compared. 

Barley. — The experiments leave no doubt as to the adequacy of 
barley proteins as a whole, for the nutrition. From the evidence secured by 
Steenbock, Kent and Gross (i) regarding the content of water soluble 
vitamine in barley, the lack of the latter may be considered the cause of 
poorer growth in the authors’ experiments with diets containing only 5% 
barley protein. The rats on the 5 % protein diets ate as much total food 
i. e. calories, as those of the same size on higher concentrations. New 
experiments furnishing a ration low in protein but adequate in water 
soluble vitamine were carried out. The diet was the same as in the eaiMex 
series but with the addition of approximately 18.6 mg. daily, apart from 
the food of a protein free vitamine preparation from yeast. The food 
intakes showed no noteworthy increase, nor was the gain per gm. of protein 
eaten, more favourable; hence the slow growth on the 5 % ration can 
still be ascribed to the comparatively small quantity of protein afforded 
by diet. 

Experiments were carried out on similar lines with oats (x), rye, and 
wheat and charts illustrate the comparative nutritive efficiency of these 
kernds. The comparative equality of the four types of cereal proteins 
becomes more staking when the gains which they promote per gram of pro¬ 
tein consumed are contrasted with those secured within comparable periods 
of growth by the use of proteins from other sources. The advantage 
of more efficient supplementary protein to the cereal protein has pre¬ 
viously been discussed (2). The utilisation data secured by the authors, 
testifies to the unexpected availability for growth of the protons of 
these whole cereals, and is in harmony with the work of Sherman and 
collaborators (3) connected with the maintenance metabolism of adults 
as shown by nitrogen balance experiments on diets in which the proteins 
of oats and maize contributed a large portion of the protein intake. 
These results showed that for purposes of practical dietetics equal weights 
of oat and maize proteins may be regarded as essentially equal in value, 
and even the minimum amount of milk which can possibly be regarded 
as permissible in the light of the present knowledge of nutrition will appa¬ 
rently so supplement the protein of either the maize or oat kernel as to 
make them function with an efficiency comparable with that of the ave¬ 
rage protein of mixed diet in the maintenance metabolism of man. 

The authors note that the sufficient, successful prolonged growth 
observed in the case of all the cereal studies, makes it unlikely that the 


(1) See JR, Dec. 1919* No. 1379- 

(2) See R. June 1917* No. 568. 

(3) See J. Biol, Chem, 1918, Vol. XXXIV, p. 383. (Ed.) 
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protein factor is responsible for the untoward outcome of many of the ce¬ 
real experiments undertaken hitherto. 

3 - The Antiscorbutic Property of Vegetables. An Experimental Study of Bawand 
Dried. Potatoes. — Givens, M. H and Me Clugaob, H. B. (Department of Physiology, 
University of Rochester), in The Journal of Biological Chemistry , Vol. 20 * 11 , No. 3, 
PP 49i- 515 , table I, Charts XY 1 I, bibliogr. of 13 works, Baltimore, July, 1920. 

Reports have already been published that under certain conditions, 
cabbage (1), tomatoes (2) and orange juice can be dehydrated so that the 
resultant dried products retain a significant amount of the antiscurvy 
vitamine. The authors continued their studies on similar lines in order to 
ascertain whether the antiscorbutic vitamine in potatoes is destroyed at 
definite temperatures during drying quite apart from the value of the 
nitrogen-containing compounds (3) and the content of inorganic salts and 
water and fat-soluble vitamines [Journal of Biological Chemistry Vol, 
XXXVI, p. 197, 1918) previously under investigation Elsewhere. 

The experimental animals were healthy young guinea pigs. The 
basal diet used to produce scurvy warf made of heated soya bean flour, 
milk, yeast, paper pulp, calcium lactate and sodium chloride. The daily 
allotment of undiied samples was 10 gm., per animal and of dried and cooked 
potatoes, 2.5 gm. On this basis every animal received approximately the 
same amount of total solids of potatoes equivalent to that contained in 10 
gm., of the raw material. The different ranges of temperature for drying 
were 35 to 40c, 55 to 6o°, and baking at 204° and then drying at 35 to 40°C. 

A review of the appended charts shows the results with differently 
treated potatoes considered as antiscorbutic supplements to the basal soya 
cake diet. A temperature of 35 to 40°C for 6 to 8 hours was apparently 
more destructive than 55 to 6o° for 4 to 6 hours, and the latter was hardly 
as destructive as 75 to 8o°C for 2 to 3 hours. This conclusion was based on 
the results obtained with potatoes dried at those temperatures and fed 
uncooked and cooked for 15 minutes at ioo°C. With 2.5 gm , dried at 
35 to 4o°C and fed without further treatment, death from scurvy was slightly 
delayed; with 5 gm., life was certainly prolonged. If the dried products 
were farther heated in water at ioo°C for 15 minutes and then fed in amounts 
equivalent to 2.5 gm., of dried material, there was no evident protection 
with the 35 to 40° and 75 to 8o°C products, but there was certainly some 
with the 55 to 6o°C material, potatoes baked and then dried gave a pro¬ 
duct which possessed antiscorbutic potency. 

From these results it is assumed that the factors involved in the des¬ 
truction of the antiscorbutic vitamine include not only the degree of heat 
and the duration of heating, but also the enzyme content and the reaction 
of the food being dried. The authors assume also that at any temperature 
below 8o°C, the epzymes are functionating. All potatoes dehydrated 
below this temperature darkened during the dessication. 


• (1) See if. Dct-Dec. 1919, No. 1071. 

(2) See R. Jan. 1920, No 5. 

(3) See R. April 1918, No. 378. 
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The minimum amount of raw potatoes which will protect a guinea pig 
against scurvy has not been determined but the feeding curve indicates 
that slightly less than io gm., per day was about the lowest limit to suffice 
for protection. 

As a result of former experiments with pigeons and with rats (Givents 
and Cohen), the experimental diet employed apparently contained 
its satisfactory components the fat-soluble and water soluble vi tamine s. 
But the effect on guinea pigs and the necessary addition of a new vitamine 
to prevent spread of scurvy, conformed the belief that there is an antiscor¬ 
butic vitamine. Osborne and Mendee (i) found that 0.2 gm., of dried 
brewers’ yeast per rat per day was sufficient to promote normal growth. 
The basal diet used for producing scurvy contained more than twice that 
amount. There is no base to warrant the allegation that the dr ying of 
the basal diet or potatoes destroyed either the fat or water soluble 
vitamine. 

The results with flesh potatoes cooked and those dried at 35 to 40°C 
and then cooked, confirm those of former investigation, (Hoest and Feoeich, 
Zoological Hygiene, Vol. EXXII, p. 1, 1912 and Chick and Hume, The Lancet 
Vol. II, p. 774, 1918). 

4 - Some Nutritive Proparties of Nuts; their Proteins and Content of Water-Soluble 
Vitamine. — Cajori, F. A (Sheffield Eaboratoiy of Physiological Chemistry. Yale 
Uuiveibity), m The Journal of Biological Chemistry , Vol. XE1II, No. 2 pp. 583-606, 
tableb 3, charts 8, bibliogr of woiks, Baltimore, M. D., September, 1920. 

The conclusion, based on chemical analysis, that nut proteins are of 
high biological value, has been verified by the experiments of Johns, 
Finks and Gersdorfp with the coconut (2) and Daniees and IyOUOHbm 
with the peanut (3). These investigators observed normal growth in young 
rats on diets in which the coconut and peanut furnished the sole source 
of protein. The author extended feeding observations on nuts to include 
the almond, English walnut, filbert, pecan and pine nut. Young rats 
were fed on diets complete in respect to every dietary essential for growth, 
provided the proteins were of a character to support growth. Nut proteins 
made up approximately 18 % of the diets. 

Examination of the growth curves shows that the growth resulted at 
a normal rate on all diets except when 'pecan supplied the protein. The 
animals on this diet grew at a rate of about two thirds normal during the 
nine weeks test. When one-third of the pecan protein was replaced by casein, 
a marked rise in the rate of growth was noted. More experiments are 
necessary before final conclusions can be drawn regarding the comparative 
efficiency of the pecan proteins. The author states that by accepting 
the opinion of Osborne and Mendee (3), it may be conceded from the re¬ 
sults of these experiments, that the almond, Engfishvwsjnut, filbert and 
pine nut are sources of protein adequate for Nutrition. These were also 

___ ** 

(i) See R. Feb. 1920, No. 157 - 
(a) See R . April, 1919, No. 4V). 

(3) See R . July, xoi«, No 7«6. 
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found to furnish the necessary nitrogen complexes for the elaboration 
of milk in rats. The appr oximat e quantitative idea of the comparative 
distribution of water soluble vitamine amongst these plant products was 
obtained. 

A daily dose of 2 gm„ of hickory nut, pine nut and pecan, respectively, 
or the inclusion of 27 % of almond, or filbert and 19 % english walnut 
in the food was found sufficient to enable a nimals that had declined on the 
basal diet, namdy; Casein, butter fat, inorganic salts, starch and lard, and 
with an obvious lack of water, soluble vitamine, to recover rapidly and 
resume growth. 1 gm. of English walnut, black walnut, hickory nut or pine 
nut proved to be an equally efficient restorative agent. The chestnut, 
English walnut and pecan appeared to be especially potent, daily doses of 
0.5 gm., sufficing to permit slow growth. A comparison of the growth 
curves indicates that the almond was not so efficacious as a source of 
water soluble vitamine. 

5 - Agricultural Instruction in the Former Austro-Hungarian Empire during the 

War (1). — Communication, by M. H. KIallbrunner, Austrian correspondent of Hie Inter¬ 
national Institute Agriculture. 

During the war very little was done in all the belligerent countries 
that had not a direct bearing on the issue at stake. It is true that, as 
shown in the appended data, the number of schools had increased, but 
a good number had to be closed, partly because the teachers and elder 
pupils had been called to the colours, partly because some schools were 
situated in the war zone, and partly because owing to the scarcity of labour, 
parents were obliged to keep their children to work at home. The schools 
that were still kept open were so poorly attended that instruction was 
necessarily suspended. 

The data shown in the appended table are taken from the Land und 
ForsfwirischafUiche TJnterrichtszeitung , Parts I e II, Vienna 1918. 

The following are a few notes on the Table: — 

The “ Hochschulen ” only accept pupils who have taken their secon¬ 
dary school classical (" Gymnasium ”) or technical (" Realsckule ”) diploma. 
These schools are situated at: (1) Vienna, where there is a section for fo¬ 
restry and cultural technique branches; {2) Prague where it is affiliated 
to the University; (3) Cracow, affiliated to the “ Technische Hochscliule. ” 
All these institutions, during the war, had exceptionally few pupils, as 
these were just of the age for military service. 

The higher Agricultural College (“ Hochschule fur Boden Kultur ”) 
at Vienna held courses during the war for refugees from the war zone, dis¬ 
abled men and those unfit for service. The number of students at the school 
was 464 in March, 1918, and after the Armistice the number rose to over 
2QOO but soop felt to 1200 which was fortunate, as the school could not 
accomodate such large«numbeis. After the partition of the Empire new 


(1) For further information see R. Oct. 1913, pp. 1531-1538, Cc State of Agricultural Edu¬ 
cation in Austria. ” Ernest Vital. (Ed ) 
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Agricultural schools were soon, established in the new States at Briinn, 
in Czecho-Slovakia and at Agram, in Yugoslavia. 

The Schools of Arts and Crafts (" hohere Fachschulen ") are known 
as “ Akademien ” and give a years instruction to those students who have 
failed to obtain their secondary school diploma, but have been shown to 
possess a standard of education corresponding to that necessary in former 
Austria to obtain the right of one years free instruction. There was one 
of the*e Academies at Tabor, where the teaching was in Czech, one at 
Tetschen-Tiebwerd, where the teaching was in German, although the 
Academy is now in Czeco-Slovakia, and a third is at Dublang where the 
teaching is given in Polish. Moreover at Vienna there is a Brewing School 
(" Akademie fur Bramindustrie ”), but it was closed during the war. At 
all these institutions there were at that period special courses open for 
disabled men who were previously engaged in agricultural work and also for 
those who were unable to follow their former profession and wished to take 
up a new one. Many of these were under the impression that agriculture 
could be learned in a few weeks, but they were sadly disillusioned. They 
were unsuccessful at the practical work and they could either obtain no 
employment at all or had to content themselves with a very modest 
employment. Better results were obtained with men who specialised and 
could make some use of their former experience, the most successful courses 
being those training men for driving motor-ploughs, all types of steam- 
engines drainage, etc. Besides these courses special courses have been 
organised, as in pre-war days, for subjects such as forestry, horticulture, 
dairying, etc. and agricultural instruction for teachers. 

The “ Landwirtschaftliche Mittelschulen " admit youths who had 
attended all 4 classes of an ordinary “ middle” school. As the pupils 
in all four classes were often under military age, the n umb ers, es¬ 
pecially in the lower classes, were comparatively high. But there were 
cases where the higher classes had so few pupils that it was decided to sup¬ 
press or amalgamate them with others. In order to obtain the best possible 
results in cultivating the fields from those members of the staff who were 
not on miHtaiy service, numerous courses were held in these schools, spe¬ 
cial attention being given to the training of the disabled and courses were 
arranged on pisciculture, beekeeping, book-keeping, agricultural improve¬ 
ments, arboriculture and gardening, and at the middle forestry schools 
(“ Foistlichen Mittleschalen), on forest protection and exploitation type- 
Xvriting, etc. • 

The Middle School of Agriculture I^aa-an-der-Taya is worthy of 
special note, as on account of its high grade of teaching it is aspiring to be 
nominated as an Academy and seeks particularly to get in touch with agricul¬ 
ture practice (i) r . During the first 2 years the students do not attend the 
school very Siuch, bu^ live on a neighbouring farm where they learn the 
practical side under the supervision of the school which gives them weekly 


(c) See Profit mm der lo'ieren Undwirhchuftlichen LehranMt in Lnt> a. d. Taya, Niede'r- 
osterreich Scllstvali^. (Ed.) 
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theoretical lectures. All that they have seen is discussed, and by this 
means the interest of the students is stimulated. The students are also 
taught how to keep the books. The pupils usually remain for one yeai 
on a small farm, then spend a second year on a large farm where they learn 
how to cope with entirely different conditions. 

But this means the student receives a more thorough instruction than 
in a school to which a farm is attached, but where the student has no 
chance of doing practical work and thus learning the work in all its de¬ 
tails It is certain that the new methods of instruction will prove successful 
The author considers it especially advantageous that the young student 
should learn the practical side of farming in this way before studying its 
theory, so that he still has time to change his studies if he finds that he is 
not suited to farming. The pupil at the ordinary schools begins field 
work at a relatively advanced age and if it does not suit him he can hardly 
change; being obliged to continue without the taste or aptitude for his 
profession. An agricultural school for girls was started at Otterbach (Uppei 
Austria) in 1911 and another at Demberg (Galicia) in 1913. These two 
schools gave 2 courses. During the war an agricultural school for girls 
and a “ normal ” school for teachers of domestic economy, both giving 3 
courses were established at Bruck-am-Iyeitha (1). 

The elementary agricultural schools (" niederen Dandwirtschaft- 
schulen ”) are divided into 2 groups. The first, school for farmers 
(“ Ackerbauschulen ”), gives instruction all the year round; the second, 
winter schools (“ Winterschulen ”) are usually open from November to 
the end of March. During the war all these schools suffered, partly owing 
to shortage of manual labour, and partly owing to the departure of the older 
pupils for military service. The only method which could be adopted 
by fanners was to keep their children at home to work. In addition, many 
of the elementary schools were in the war zone so that all instruction in 
them was impossible. The schools were kept open only by running nu¬ 
merous short courses, which enabled the children of the peasants to attend. 
Now they are working normally, the attendance being very large. The 
grave financial position of the State has seriously affected agricultural ins¬ 
truction, which is relatively, expensive. It can be seen from Table I 
that the number of grants to assist the children of poor farmers to study 
is constantly decreasing, which hinders some of the more industrious and 
intelligent students from continuing their studies. It is just the same with 
the means of instruction . With regard to this, the decrease in numbers 
of private schools and those governed by societies, is very noticeable, as 
they now mostly lack the means to enable them to prosper and they would 
be glad to become public institutions. This decrease would have been 
much greater if there had not been some new foundations, 41 especially of 
small schools which are dependant on societies. 


(1) See “ Errichtung einer landwirtschaftlicken Frauenschule in Niederosterreich ” in 
Land und Forstwisscnschaftltche Untcmchtszeitung, Parts 1-2 1918, Vienna. [Ed.) 
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These difficulties were present before the war, but the lack of coal 
and the shortage of teachers made matters very much worse, necessitating 
closure in some cases. These difficulties will be felt still more in the fu¬ 
ture when competition becomes more acute, if the proper training of tech¬ 
nicians is entirely lacking for several years. 

Certain organisations and political leaders have demanded that the 
director of any farm should possess a certain, minimum of elementary 
education, without which no-one should be allowed to farm; thus a farm 
of a certain size ought to be managed only by a person with a higher 
Agrici ltural Diploma or that of a middle school plus a double period of 
practical work. But most of the high posts are already filled by men 
not conforming to these standards and these efforts, praiseworthy in 
many respects, cannot succeed, an additional factor being the short¬ 
age of suitable candidates. These projects are opposed, and justly, 
by those who maintain that instruction in a school is not everythi n g 
and can often be replaced by practical experience; further if a student 
desires to obtain technical instruction he will do so without being com¬ 
pelled (i). 

By a Government Order issued in 1916 those who have obtained the 
Higher Diploma of the Agricultural Schools have the right to bear the 
title of engineer. 

Unfortunatdy, Austria completely lacks agricultural finishing schools 
(“ landwirtschaftliche Fortbildungsschulen ”), although these are being 
demanded on all sides (2). A scheme has also been proposed by which 
travelling schools would be formed, to visit sufficiently large villages, staying 
one year at each in such a way that after a certain time the school would 
return to the same place so that a group of young men would be able to 
attend again, and the majority of farmers be able to would follow supple¬ 
mentary courses. In Czecho-Slovakia a law has been passed authorising 
the formation of supplementary schools, but it, is impossible to say yet 
whether it is practicable. 

The most important school for the farmers is the elementary “ Volks- 
schule, ” which should supply a good preliminaiy education which would 
fit children for their intended profession, in the best way possible. Unfor¬ 
tunately the Austrian elementary school is far from filling these requi¬ 
rements, but it can be stated that the matter is being taken in hand by the 
Austrian School Administration. 

The following Table is taken from the Oesterreichische Statistiches 
Handbuch fur das Jahr 1916-1917, pp. n and 55, Vienna, 1918. 

Compulsory education for several years was first introduced into Au¬ 
stria in 1774, becoming compulsory during the reign of Joseph II [d. 1790). 
During the last 50 years, however, a modem law, brought in by M. Haptser 

(1) These questions are dSSalt with in an article published in the Wiener Landwirtschaft- 
hehe Zeitunq. 1919, Nos 84, 91 and 92. 

(2) See: <( Ztir Reform des lindlichen Portbildungschulwesens 99 , in the Land und 
Forstwirtschafthche Unterrichtszmtung . Parts 1-2, 1917. Vienna. 
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Table II. Number of illiterate persons, and the average unit 
in Austro-Hungary. 


District 


Upper Austria 
Lower Austria 
Salzburg 
Styria 
Carinthia . 
CaruioJa 
Trieste 
Gorizia 
Istria 
Tyrol 
Voraxlberg 
Bohemia 
Moravia 
Silesia 
Galicia 
Bucovina 
Dalmatia 


Illiterates 
| oi both sexes 
pex ioo inhabitants 
ovci 10 years oi age, 

Per cent 1 


2.4 
i -7 
2.9 

7*9 

12.3 

12.2 

8.5 


2.4 

0.8 

2.1 

2-9 

3*7 

40.6 

53*9 

62.8 


Average annual production 


in 1903-1913 


in quintals per hectare 

Wheat 

Oats 

I4.4 

11.3 

13.5 * 

12 O 

14.6 

64 

9.9 

10.6 

10.3 

10.7 

77 

9-6 

6.6 

5-3 

8.3 

95 

52 

4*1 

13-4 

10.6 

8'o 

6.6 

16.3 

14.8 

14-3 

125 

XI -7 

11-5 

10.3 

10.2 

13.3 

13*7 

6.0 

4.1 


concealing elementary schools gives, in Art. 75, ample scope for the peasants 
to evade compulsory education. 

It is interesting to note that in those parts of Austria with a population 
largely illiterate and where compulsory education is not enforced, lack of 
education goes hand in hand with low production. 

6 - Domestic Economy and Agricultural Schools for Girls in Italy. — Savazzini, 
G., (Director of the Cattedra di Agricoltura, Ossola), in the Giornale di Agricottura delbt 
Domenico ., Year XXX No, 47, pp. 37i, figs. 2. Piacenza, Novem. 21,1920. 

The only girls schools of this type are: A practical agricultural School 
for Girls at Niguardo (Milan), an Agricultural Domestic Economy school 
at Florence (Casdno), affiliated to the School of Pomology, and a Domestic 
Economy Sdiool at Bergamo. General Gebelli, of the agricultural com¬ 
mittee of Milan, has organised several domestic economy schools, but 
more for the young factory girls than for daughters of peasants. 

The author asks the local Ambulatory Chairs of Agriculture to adt 
vocate the establishment of these schools wherever small holders are 
numerous. As an example he describes the working of the School of Do¬ 
mestic Economy and Agriculture of Ossola, which he founded at Vaxzo 
(near Domodossola, province of Novara) and which is equipped for prac¬ 
tical instruction in domestic work, cheese making, field cultivation etc. 

[«] 
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The students are divided into groups, which carry out the various 
tasks in turn, in a way T similar to that practised in the Belgian agricul¬ 
tural Schools for girls (i). 

7 - The Italian Agricultural Society. — Ath della Soctela a^ronomica italiana , Year i, 
No i, pp. 1-37. Rome, 1920. 

On July 18, 1920, the Italian Agricultural Society was formed by 
Italian scientists engaged in the study of agricultural problems for the pur¬ 
pose of encouraging and co-ordinating scientific research and experimental 
work in agriculture and related industries. 

The programme of the Society is as follows: — 

(1) To institute, organise and assist scientific research and ex¬ 
periments. 

(2) To inquire into agricultural problems. 

(3) To provide scientific criticism of the Italian agricultural move¬ 
ment and of all manifestations by public bodies in relation to agricultural 
stud} 7 . 

(4) To undertake and help publications in conformity with the 
aims of the Society. 

(5) To institute a department for scientific documentation. 

(6) To manifest, eventually, activity in a consultative capacity 

The following foundamental principles, proposed by Senator Prof. 

Grassi, were adopted: 

I. — The Society relies chiefly upon the individual efforts of the 
members. Each specialist in a certain branch may report a problem 
or group of problems to the directing Council, which has the task of directing 
the activities of the Society by organising study and research on a large 
scale, by encouraging young workers and by coordinating ideas and ex¬ 
periments. 

II. — That pressure should be brought to bear on the Govern¬ 
ment to make it consider schemes put forward by the Society and provide 
the necessary means. 

The Society will begin its work by the organised and systematic study 
of the following 5 subjects with upon the help of its members and the 
technical and financial support of all those who study or are interested 
in such subjects: 

(1) Research concerning the best method of utilising arid soils for 
the cultivation of crops of economic importance paying particular atten¬ 
tion to their resistance to the dryness of the substratum (BorzI). 

(2) Determination of the yield capacity of soils in the south of Italy, 
chiefly in connection with their exposure and the cultivation of wheat 
(Rivera). # 

(3) Research on the utilisation of leucite as a source of potash 
especially as aegards Italian agriculture (Borghesani), 

(4) Research on the causes of citrous root rot (Borzi). 

(§} Research on insects harmful to the olive (Grassi). 


(1) See R. Jidy-Aug. 1920, No. 713 (£&; 
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CROPS AND CULTIVATION 

8 - Agricultural Climatology Of Australia. — Taylor, Griefith, in Quarterly Journal of 
the Royal Meteorological Society , Vol. XI/VJ, No. 196, pp. 331-356, figs. 9, bibliography 
of 7 works, London, Oct. 1920. 

Wheat. — This crop is by far the most important in Australia, and 
constitutes 69 % of the area cultivated. Only in Queensland (26 %) 
and Tasmania (10 %) does it occupy a subordinate position. Table I 
indicates the production and climatic controls in the several States. 

The primary control is the rainfall, but it is not the total precipitation 
so much as the amount which falls during the growing period which deter¬ 
mines the wheat belt. 

There are obviously vast areas suitable for wheat which have not 
yet been developed. In the early stages' of wheat growing in Australia, 
mistakes were made and progress was slow. Cultivation was confined 
to the moist coastal country with its annual rainfall of 30 to 40 inches. 

Table I. — Wheat 1917-1918. 


State 


New South Wales 
Victoria . • - 
South Australia 
West. Australia 
Queensland. . 
Tasmania. - - 


Total 


I 


Bushels 


37 800 000 ( 
37 700 000 
28 700 oooj 
9 300 000 
1 400 000 
250 000 


-1 


11S ISO ••• 


Temperature Apnl-Oct. 


Whole 


i2.70°-n.ri 0 
I4.44 0 -12.22° 
17.22°-13.89° 
16.67°-15.56° 
11.11° - 7.78° 


Optimum 


l6.II°-11.11° 
I2.78°-II.II 0 
I3.89°-I2 78° 
l6.670-i3.89 0 


Rain tall April-Gct. 


Whole 


Optimum 


625-225* 375-275 

625-200 375-250 

625-1501 500-250 

750-250 1 500-375 

500-2501 — 

IOOO-2501 500-375 

1“ 


Table II. — Areas receiving over 10 inches of rain April to October 
and areas actually cultivated . 


State 

1 

1 

Over xo inches 

1 Area 

under wheat 



sq. miles 

1 sq. miles 

New South Wales. 

West Australia. 

Queensland. 

Victoria. 

Sout Australia.. 

Tasmania . 


1 163 772 

1 93 500 

79 247 

| 74 6?6 

46 980 

26 215 | 

* 5 OOO 
2 000 

• 230 
4 200 
3700 

1 340 


Total • • • 

, 484 330 

| 15 470 


» p»n 
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It was only later on that the discovery was made that wheat could 
be grown much more successfully in districts where the rainfall is 25 inches 
or under. On well worked fallowed land it is stated that splendid crops have 
been harvested, although the rainfall only amounted to 2 or 3 inches during 
the growing period. However, it is not the quantity of rain which is important 
but also the time of year in which it falls. Rain is wanted in the 
early autumn so that ploughing can be done, and in the spring when the 
wheat is heading and flowering. Rain in April and May, and again 
in September or October, ensures a fine crop. The summer is usually 
dry and warm which conteracts the fear of rust and facilitates ha} T 
making. 

In districts which have most of the rain in the summer, wheat culti¬ 
vation becomes practically impossible. Swanland (W. Australia) and 
New South Wales, present in this sense the two extremes; in the former 
the rainfall in winter is reliable, and in the latter the summer rains are 
unreliable and therefore contrary to wheat growing. 

In most of the wheat areas the crop depends very largely on the rain¬ 
fall stored in the soil from the previous year. The actual rainfall during 
growth may be only 7 inches or even less, but this is supplemented by 
the fall while the land is hung fallow. 

In New South Wales, the practice is to plough the land in July or Au¬ 
gust to a depth of 4 J / 2 to 5 inches, and then to let it lie for 6 weeks, when 
it is harrowed. The fallow receives frequent workings with the cultiva¬ 
tor so as to form a loose mulch, which checks evaporation. This operation 
is repeated, until sowing time in April or May. The majority of districts 
enjoy an annual rainfall of 20 inches or less, and only from 6 to 8 inches of 
this falls during the growing period. 

In New South Wales, the most productive region is the Riverina around 
Corona, and thence north to Molong. The county of Hume is a probably 
the most productive centre for Australia. The relation between the wheat 
isopleths and the winter isohyets is extremely close. The 10-inch line is 
the western boundary of the wheat area, whilst a rainfall of over 20 inches 
in the wheat period practically fixes the eastern boundary of the State, 
for only around Sydney is a little wheat grown in wetter districts. 

But, until the railways are much more numerous, there will be large 
areas of wheat land nnoccupied. The farthest distance from the railways 
to make wheat growing profitable, should not exceed 18 or 20 miles. 

A revolution in wheat growing may be said to have taken place with 
the advent of *' Federation ” wheat and other new varieties produced by 
Farrer. Such an extensive range is provided, that farmers can 
now begin sowing at the end of March, and continue through April, May 
and June and finish with certain varieties at the end of July. The early 
sown varieties'ripen later, and so the harvest ripens in stages and can be 
more readily handled. 

In Victoria, the greatest area under cultivation lies in the north and 
north-west. The countries of Rodney, Moira and Wimmera fall within the 
rainfall controls specified earlier. 

M 
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In addition to this, around Sale is a small wlieat district in the wet 
region of Gippsland, and this is due to the low rainfall of a rain-shadow. 

In the same way the rain-shadow to the south-west of Melbourne 
indudes the drier coastal counties which grow wheat. In the Victorian 
Mallee, is a large extent of sandy loam country with a light winter rainfall 
from io to 15 inches. For a long period this land was deemed unfit for 
wheat, but experience has proved that it is quite profitable when properly 
worked on the dry farming 3-year rotation system of fallow, wheat, 
grazing There were 800000 acres under wheat here in 1914. 

In South Australia, there is a northward bulge in the isohyets caused 
by the Flinders Range and possibly influenced by the long gulfs r unning 
200 miles into the continent. Here 6 counties around St Vincent Gulf 
eadi produced more than 2 million bushels for the season on 1915-16. The 
dimate is ideal for wheat culture, nearly all the rain falling in winter. The 
6-inch winter rainfall line seems to mark the outer line of wheat culture 

Oats. — This grain only represents 5 % of the area under cultivation 
in Australia. Victoria has produced 55 % of the total, Tasmania is the 
next State, while South and West Australia are nearly as important. The 
distribution of the main crop differs considerably from that of wheat. The 
chief region is in the Central District around Mdbourne, while the Wim- 
mera region ranks next. Hence the temperature is 5° cooler than that for 
the chief wheat districts while the rainfall is heavier and the evaporation 
less. The whole of Victoria, — excluding the Mallee the mountainous dis¬ 
tricts east and Gippsland — is, however, very largdy interested in the 
oat crop 

In the other states, the limits are much the same as for wheat, save 
that a fair crop is grown along the cool wet south coast of New South 
Wales, where hardly any wheat is found. The most northern crop is in 
Queensland around Gayndah, where the average annual temperature 
is 70°. 

Sugar. - This crop is confined to the well watered east coast. The 
sugar is all derived from cane, apart from a little sugar beet grown in 
Victoria. The cane plantations extend down the east Queensland coast 
and into New South Wales. 

The appending Table shows the climatic controls of the chief sugar 
cane fields. (See Table page 16). 

In Queensland, sugar cane comprises % of the agriculture of the State 
(about the same as maize), and is worth more then 3 millions sterling an¬ 
nually. The plantations are confined to .the narrow belt between the 
highlands and the sea. The rainfall is sufficient in most of the plantations, 
except in the Bundaberg and Ayr districts, where irrigation is practised. 
Cane-cutting is done chiefly in June and the followng cooler months. 

In New South Wales, the sugar crop is less Jhan 0.50"% of the total 
crops. It has been gradually driven north by fear of frost,and is now 
confined to the Grafton-Lismore region in the extreme north. 

Maize. — About 93 % of the whole is grown in Queensland and^ New 
South Wales, in the littoral to the east of longitude 150°. Hence it re- 

M 
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Table III. — Climatic controls of chief sugar cane Fields 
at sugar sure . 


Lati- | 
tude j 


Locality 


Approximate 

Temperature 


Annual 

Rainfall 


Area ot 
1917 


16 Douglas • . . 

17 Cairns .... 
17 x /2 t Mourylian . . 
i 8 x /2 Ingham , . - 
19 Townsville . . 

19 V* Ayr. 

20 J / a Proserpine . • 

21 Mackay . . . 

24 Gladstone • • 

25 1 Bundaberg. . 

25 V* Childers . • • 

26 Va Maroochy . . 

27 V2 I Rosewood, etc. 

28 1 Neiany. . . . 

29 Lismore . . • 

30 | Mac Lean . - 


78 of | 

83 inches 

J 24 oco acres 

7b ! 

1 90 1 

76 1 
70 1 

1 159 i 

So 1 

' 34 coo 

1 

70 ! 

5 ° 

22 OOO 

75 1 

45 

1 

6 000 

75 1 

I 42 - 

72 ! 

! 68 

42 OOO 

7 i I 

1 4 i 

6co 

70 

44 

25 OOO 

70 

42 

18000 

69 

65 

2 coo 

69 

32 

2 OOO 

69 , 

1 58 

4C0 

68 

70 

| 11 coo 

68 

47 


quires for the best results a rainfall exceeding 25 inches and a temperature 
not less than that of Sydney (January 72 0 ; July 52 0 ). 

Barley. — South Australia and Victoria contribute 85 % of the 
total production. The crop is grown chiefly in the wetter and cooler por¬ 
tions of the wheat belt. In South Australia, Yorke's Peninsula and the 
Gambier region are the chief centres; in Victoria, round Werribee; in New 
South Wales, in the Riverina. 

Vinteyards. — These are naturally confined to the well watered 
portions of the continent; South Australia and Victoria contain 80 % 
the vineyards. The localities lie between the 65°F and 55°F annual isotherms 
and (excluding irrigation settlement) are all between the 20 and 30-inch 
annual isohyets. Hence the climatic controls are very well marked. 

Potatoes. — 80 % of the total crop is produced in the 3 States of 
Victoria (52 %), Tasmania (18 %) and New South Wales (12 %). I11 
the last State the chief crop is grown on the slopes west of Bathurst and 
Goulbum and on the northern tableland and Glen Innes. 

These regions all have about 30 inches of rain yearly. 

9-Effect of the Weather on Crops in Alaska in 1918.— Georgeson, c. c., in Report 0/ 
ike Alaska Agricultural Experiment Stations , 1918, pp. 7-8, Washington, 1930. 

The weather conditions play an important part in the operations 
of the AlaskaTEarmer as e the country is so close to the borderland of possi¬ 
bilities that a little shifting of temperature and rainfall may have a dis¬ 
tinct influence on the final results as regards yield. 

Nevertheless, the prevailing conditions are not so discouraging as 
might be expected at first sight considering the geographical situation. 

[«-»] 
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During 20 years the crops have never been completely killed off by 
frost in June or July, as sometimes happens very much farther south in 
Canadian territory, or even in North Dakota. 

In any case, the season without frost is always very short, which en¬ 
genders the necessity of cultivation of grain crops which ripen very early 
and before the arrival of the autumn frosts. During the six years that an 
experiment station was in working w order in the Copper River Valley, a 
fatal frost occurred about the middle of August every year, and grain 
that had not matured in time was fit only "for hay. 

The season of 1918 suffered a very severe winter, accompanied by 
a heavy snowfall which averaged more than 4 feet in depth in the Yukon 
and Tanana valleys. The total snowfall was between 5 and 6 feet. This 
was followed by a very late cold spring which made the sow ing time 2 
weeks later than normal. This is always a serious drawback in the case 
of grain crops, as the growing season must be correspondingly prolonged 
in the autumn to permit them to mature. The late spring was followed 
by a hot dry early summer. Wherever there was moisture enough in the 
soil, the growth was rapid for a time, but the grain was invariably stunted, 
and some of the late-sown seed especially in the Tanana vallej", did not have 
moisture enough to start growth and therefore laid dormant until the rains 
came late in the summer. The result as a whole was short straw and 
a comparatively light yield. 

Frost did not occur, however, until August 26 and 27, and fatal frost 
did not occur until the first week in September. 

10 - Effect .of Temperature upon the Polar and Altimetric Limits of Tree Growth. 

— Kopper, W„ in the Mefeorologtsche Zeitscknft , Vol. XXXVII, Parts 1-2, pp. 39-42. 

Brunswick, February, 1920. 

There are certain regions of the globe where, either on account of the 
low temperature or the prevailing dryness, no trees can grow. Certain 
limits of cold and “ aridity ”, however, can be passed by direct means, such 
as irrigation, artificial reduction of evaporation, protective measures against 
cold, etc., or by indirect means, e. g., defending a species from the compe¬ 
tition of others more adapted to the climate and which if given full liberty 
of propagation would entirely suppress the weather plant and oust it 
from the limits of the zone. Protection against wind is of considerable 
importance in this connection; as is also the duration of the vegetative 
period. 

In the present paper, the author studies the cold limit from the points 
of view of latitude and altitude. 

The action of temperature upon metabolism is so complicated that 
it cannot be expressed by means of a simple formula, or by^xact meteoro¬ 
logical values, all the more, seeing that most stations and observatories 
possess no data on the temperature of the soil and on the amount of 
radiation. 

On the other hand, the influence of meteorological factois is so impor¬ 
tant that even the study of the connection between the temperature of the 
air, the different phases of plant development, and the distribution of groups 

[*-*•] 
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that have been determined systematically and physiologically, suffices 
to reveal many interesting correlations. 

SucH a correlaton is found between the isotherm io° C. of the warmest 
month, and the polar limit of tree growth, the 2 curves coinciding almost 
completely. Bust’as in average and high latitudes, the mean temperatu e 
of the air is higher on the continents and inland than it is on the coast, 
so in like manner, the polar tree limi t extends further towards the pole 
and attains higher altitudes in a continental, than a maritime climate. 

Trees have been observed to cross the th rmal limit of 9 0 C (lor the 
hottest month in the year) in two districts, i. e., the Central Alps and 
Cape Horn. 

From the Rigi and the Santis, as far as the Upper Engadine, the tree 
limit rises by 550 in. (from 1745 to 2300 m.), whereas the July isotherm 
of io°C. only rises 230 m. (from 1760 m. to 1990); in the Upper Engadine, 
the temperature of the hottest month is only 8°C. 

Similar conditions exist in the region of Cape Horn: near the Beagle 
Channel trees grow up to 600 m. at places where the temperature of the 
warmest month cannot exceed 6° to 7°C. 

On the other hand, there are places with a temperature during the 
warmest month if io° C. or even more, where no trees will grow. This is 
the case in the Orkney and Shetland Islands, though the August tempera¬ 
tures there are ii°6 and I2.2°C., respectively. The Scottish Highlands are 
very poor in trees, and the limit of tree growth is reached at between 
600 and 8ro m. with July temperatues of io°5C. and 9°C, respectively. 

It is an interesting fact that the Falkland Isles (February 9.6° C). 
unlike ,Tierra del Fuego, are completely bare of trees, and that’ the Faroe 
Islands (July, io.8° C), even trees which are artificially planted and receive 
every care, take root with difficulty . It would be well to make acclima¬ 
tisation experiments there, with the strong varieties of beech growing 
at Cape Horn. 

11 - The Spring Awakening of Arable Land. — LnnfeRE, a , in the Com pus nndus de 
VAcad&mie dts Sciences, Vol. CLXNI, No. 18, pp. 868-871. Paris, November 2, 1020. 

In the temperate zones, the arable land awakens at the end of 
w inter to greater activity, which is chiefly shown by the germination of the 
seeds it contains, and by the recrudescence of nitrification in the soil. 

Putting aside the suggestion advanced by Muntz and Gaudeciion, 
that this re-awakening of the land in spring is due to the atavism of the 
micro-organisms (1), the author has sought to discover another cause 
of this seasonal rhythm, and has put forward the hypothesis that an im¬ 
portant part in the phenomenon in question is played by the toxic pro¬ 
ducts secreted^by the roots of plants, or resulting from the transformat¬ 
ion of plant rqnains after the fall of the leaves and the death of annual 
species, for a certain time is needed before these toxic products can be 
destroyed by fermentation or oxidation, or can be diluted or removed 
by rain. 


(1) See, K. f Nov. 1913, No. 1241. i£d). 

[ 10 - 11 ] 
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This idea has been confirmed by the following experiment:— A sam¬ 
ple of garden soil that had been under cultivation during the preceding 
summer, was taken by the author in November. This homogenous sam¬ 
ple was divided into 2 similar portions, one of which was repeatedly washed 
with distilled water in order to remove most of the soluble matter pre¬ 
sent in it, while the other was simply watered with similar distilled wate'r. 
At the laboratory temperature, the small plants that usually appear in 
spring, began to grow with great rapidity after a few days upon the sur¬ 
face of the washed soil sample, whereas the unwashed sample, although 
liberally watered, remained sterile. The washing had removed all the 
substances that prevented the germination of the seeds. 

By extracting systematically the toxic matter in 10 kg., of the same 
soil, and then evaporating the washing water at a low temperature until 
reduced to 1 litre, the author obtained a reddish solution containing a 
total of 28 gm., of total solids. When this solution was used for watering, 
it absolutely prevented all germination, no matter what soil was selected 
or what the season might be. 

Seeds soaked in this extract for some days did not lose their power 
of germinating, provided the extracts products, which did not seem to 
be actual toxins but merely inhibitory agents, were removed by thorough 
rinsing 

Tlie bodies preventing the germination of the seeds are not destroyed 
or even altered by heating them at 130° C. for half an hour in an autoclave, 
and would thus seem to be composed neither of toxins nor diastases. 

The author is continuing his experiments, with a view to devising 
some simple and practical methods of either saturating or destroying these 
substances, as by this means it would be possible to improve, within con¬ 
siderable limits, the economic conditions of crops. 

12 - Tin Phosphoric Acid in Sandy Humiferous Soils and in Their Solutions. — 

ItKiurx, Cn. (Direcleur rle la Station ai^nmoniique de la Seine-Inf eucure Rouen, Franco) 

in tho inmU't de h Science . 1 * tonomiqitt. Series 6, i«)jo, pp Ko-J"6 Paris, m;n. 

In normal, non-acid soils with an average humus content, the phos¬ 
phoric acid is usually present in the form of tribasic calcium phosphate 
associated with a small quantity of iron phosphate and alumina; a third 
part is combined witli the black matter of the soil, and as a result of ni¬ 
trification, is gradually placed at the disposal of the plants in a much 
divided form that is easily assimilated. On the other hand, the water 
surrounding the soil particles normally dissolves but very little of the 
phosphates, so that, as a rule, the solutions circulating in the soil and pro¬ 
viding the plants with food, only contain some tenth parts of a millig r amme 
of P 2 0 6 per litre, and rarely more than 1 to 2 mgm., even Vhen the soil 
is very fertile; but the experiments of Th. Schloesing have demons¬ 
trated that these small quantities, which are continually * renewed, are 
sufficient to ensure the complete development of maize grown in nutri¬ 
tive solutions. 

The phosphoric-acid content of soil solutions is constant for any 
given soil, and M. Dumont explains its variations in different soils by the 

[n-i*] 
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variable composition of the humates and humo-phosphates present in 
them. * 

This suggestion seems to be borne ont by the experimental results 
obtained by the author, showing that the high P 2 0 5 content of the solu¬ 
tions of certain soils is connected with the presence of a large amount of 
humic matters together with a deficiency in lime 

These experiments were carried out upon humiferous, sandy soils 
composed of a coarse sand consisting entirely of silica, and which were 
originally yellowish, but from repeated manuring, had assumed the black¬ 
ish hue characterising humiferous soils. They had an acid reaction, and 
were very poor in potassium and lime, and very rich in P 2 O s . 

Prom his experiments, the author draws the following conclusions 

In the case of sandy, humiferous soils without lime, the phosphoric- 
acid content of the soil solution appears to depend upon 3 factors, which 
are, in descending order(1) Lime content; (2) amount of black mat¬ 
ter ; (3) total phosphoric-add content. 

As soon as the lime content falls below 2 per 1000, the humo-phos¬ 
phates can begin to dissolve to a noticeable extent in the water surround¬ 
ing the soil particles. 

Sandy humiferous soils enriched by very intensive cultivation are 
capable of giving solutions containing far more phosphoric add than is 
generally recognised, and certain losses of black matter and of phosphoric 
add may be due to the action of drainage water. 

In order to derive most advantage from such soils, the first thing to 
do is to add lime, which will predpitate the humus more thoroughly, 
on the partides of sand and will give more stability to the phosphatic com¬ 
pounds. The lime will also promote nitrification and facilitate the dou¬ 
ble decompositions taking place between the fertilisers and the soil. It 
is equally necessary to add potash which is usually lacking in this type 
of soil. 

Quick or slaked lime would be too violent in its action, and is best 
replaced by lime compost and, when possible, by soft chalky lime, more 
or less finely pounded, as its chemical action is in direct proportion to its 
fineness. The author obtained excellent results by adding to these sandy, 
humiferous soils gooo kg., of pulverised chalk refuse per hectare, together 
with potassic fertilisers. 

13 - Copper In the Soil and in Plants,— Kaquenne, l., and Demoussy, 10. (Bull, Soc, 

Chim. p. 2 66 , 19^0), in VIndustrie Chimiquc, Year VII, No. 68, pp. 24 V-*44- I'aris, 

1920 (1). 

The presence of copper in the plant organism, first regarded as acci¬ 
dental, was recognised later as a normal occurrence. Now, however, 
it can he saifijthat copper probably exists in all plants, for none of those 
examined so far have t>een found free from this metal. 

The authors have found copper everywhere in the soil, but in very 
varying amounts. The result of their experiments is given in the follow- 

(1) See JR.. 1919, >To. 568, and R., njjo, 630. (Ect.) 
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ing table, the average quantity of copper present being expressed in tagm. 
per kg., of soil, and the number of experiments being giv en in brac¬ 
kets:— 

• Mgm. per kg. 

Avuyron high arable land (5). 2 

rinibtere, various crops, sandy heaths (landes) u*.. m 

Ille-et-Vilaine, garden soil, 52 Briac (1). 7 

Seine-et-Oise, farm crop ^5). 5 

Lower Seine, pasture, various crops (11).. 12 

Yoime, soils under wheat and leguminoseae (9). 3 

Brazilian soil, Santa Cruz (i). 23 

Japanese soil (1) .. IO 

Some exceptional soils show a considerable deviation in their copper 
content from the preceding averages. Thus, in the Department of Eure- 
et-Toire, 3 samples of soil were found with the copper content of 14, 19 
and 30 mgm., per kg., respectively. 

The soils of vineyards yielded the following figures107 mgm., 
in the case of a vineyard in Herault that had been sulphated for 12 years; 
43 mgm., in that of a vineyard sulphated from 1882 to 1915, but not since; 

. 15 mgm., in the case of an unsulphated vineyard; a sulphated vineyard 
at Aigues-Mortes, in Clos-Lombard, 60 mgm.; a sulphated vineyard in 
Clos du Puits 30 mgm.; sulphated vineyards at J arras 150 mgm.; uncul¬ 
tivated soil, 2 mgm. 

The examination of these figures shows that ver3~' large quantities of 
copper are sometimes found in the soil of sulphated vineyards, the super¬ 
ficial layers containing as much as 200 to 300 kg., of copper per hectare. 
The metal is retained by the fine particles of the soil owing to their ab- 
sorbant properties, and also by the chemical reactions in which they may 
be involved, so that the drainage water is only able to remove an infini¬ 
tesimal amount. Vineyard soils thus become constantly richer in-copper; 
their quality, however, does not vary, for they fix it with such energy 
that the plants are not able to assimilate too much, 

What relations can be supposed to exist between copper and plants ? 
The universal presence of the metal in the soil explains why it always 
occurs in plants. The authors have studied its distribution in the dif¬ 
ferent organs of the same plant, and have reached the following conclu¬ 
sions 

Copper is met with in all parts of the plant, which proves its great 
mobility. This power of migration can only belong to a substance that 
is soluble in the cell sap; this is, in fact, the case with copper. 

It has been found that the copper is transported by* preference to 
those parts where vital activity is greatest or about to bejome most in¬ 
tense. When the fruits are approaching maturity, the copper can be 
shown to move definitely towards them. The fall of the fruits is evidently 
one method of eliminating the copper absorbed by the plant during its 
active life. 
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Copper, in the right proportions, must be regarded as an essentially 
migratory element which travels about the plant at the same time and in 
the same manner as the nutritive principles, without in any way harming 
the tissues through which it passes. It may even be of use to them. 

14 - An Expsr fence in Crop Production. — Jordan, w., h. and churchili., g.w. in the 
Xew York Agricultural Experiment Station Bulletin No. 465, pp. 1-20. Geneva, N. Y., 
June, 1919. 

The experience covers 17 years of observations, 1896 to 1913, and the 
data given may be regarded as a report of progress. The experiment 
was extended over 4 years of rotations of 4 years each, the crops being 
maize, oats, wheat, barley and grass, in the order named, with the excep¬ 
tion that 2 crops bf maize were grown in succession during the first two 
years. The area of the field selected was 12 acres, and the 8 plats into 
which this was divided each covered 1 y 2 acres. On 4 of the plats, with 
the 4 methods of treament, clover was included in the rotation, and in 
the other 4, receiving entirely similar treatment, timothy was included. 

The points concerning which conclusions more or less definite may be 
drawn are as follows: 

I. Relative yield of the several plats under treatment with : 
1) farmyard manure ; 2) Complete commercial fertiliser and 3) Acid 

PHOSPHATE, SUPPLEMENTED BY A SMALL APPLICATION OF SODIUM NITRATE. 
— The largest yield of crops, measured in terms of dry matter was with 
farmyard manure. Both this and the commercial fertiliser produced 
aproximatdy 56 % more dry matter than the plats receiving no ferti¬ 
liser. The plats receiving phosphoric add with partial nitrogen and no 
potash produced about 33 % more than untreated plats. In considering 
these figures, it should be kept in mind that the crops were produced 
under a system of rapid rotation, and also in 1910 all the plats had re¬ 
ceived 1 ton of burned lime per acre, previously slaked. The following 
Table shows the relative productivity of the several crops entering into 
the experiment 

Yield of dry substance under the several methods of treatment 
Area of each flat — 4 rods X 60 rods. 


Treatment 

Maize 

Oats 

Wh'.at 

Barley 

Hay . 

Toted 



lb. 

lb. 

j lb. 

lb. 

lb. 

lb. 

f 

f Ttarm Manure. 

48 659.9 

17 036.3 

20636.5 

• 

4973.3 

27 061.8 

1183674 

With. clover J 

) No fertiliser. 

3a 998 »l 

X2 422.4 

1 9059.8 

3555.1 

14818.4' 

728534 

in rotation / 

i Facial fertiliser. 

! 41273.0 

17184.7 

15563.5 

* 381.1 

2x689.61 

100091-8 


f Complete' ..i 

1 45443.5 

19451.0 

204x8.9 

4882.0 

23 722.8 

113917.2 

1 

r Farm Manors. 

43 933.0 

17 898.2 

19311*8 

4206.x 

25 2 X 1-4 

1095594 

With timothy 

) Noffertiliser. . *. 

1 34615.2 

12 8X2.8 

9198.0 

3343.4 

20.649.6 

70169.9 

in rotation 

| Partial fertiliser.. 

1 40731-6 

14 941.3 

147374 

3670.7 

‘14 921.5 1 

88932.4 

( 

Complete » .' 

50489,0 

I 7 J 9 I 3 

17 251.5 

5 013.0 

16353.1 

1062974 


Total . . . 

337 141.6 

1 

1289374 

1 

1261684 

33964.7 

164428.2 
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The fact should be noted that the growth of dry substance in maize 
is over twice that in either oats or wheat, (counting the yield of barley 
as part of the wheat), or even of hay in spite of the fact that the crops 
of the cereal grains and hay were considered very satisfactory 

The production of dry matter with the farmyard manure and com¬ 
plete commercial fertiliser was in the proportion of 118.3 for the former 
to 113.9 for the latter: If allowance is made for the difference in yield 
of hay due to the fact that timothy sod was. maintained for only one 
year (it is a well known fact that more is necessary to obtain the maxi¬ 
mum results) and comparison is made of the cereal crops produced, the 
relation of farmyard manure to commercial fertiliser is 91 to 90 with clo¬ 
ver in the rotation, and 84 to 89 with timothy. 

II. Influence op Clover as a factor in fertility. — A compa¬ 
rison between the clover and timothy plats shows that in the 17 years 
there were produced of all crops, 29800 lb., more of dry matter on the for¬ 
mer than on the latter. If, however, the comparison is made on the basis of 
the cereal crops, the difference in favour of clover is 13.500 lb., of drymatter. 

These results indicate considerable advantage from the use of clover. 

However a study of the yield of dry matter on the plats receiving no 
fertiliser, one with clover in rotation and the other with timothy, shows 
that production was maintained on the latter as efficiently as on the 
dover plats. The yields following the first rotation were maintained 
without any essential drop. 

III. Soil analysis as a means of measuring fertility. — A com¬ 
parison of the analyses of the soil on the several plats before and after 
17 years cropping showed no differences or changes which gave either 
any indication of the effect of the dissimilar systems of treatment or of 
the variation in productivity of the plats at the end of the 17 years. 

IV. Relative Profits. — Prom the figures tabulated with regard 
to the cost of fertilisers and the value of the crops, it is evident that the 
cheapest increase of production was secured by the use of add phosphate, 
supplemented by a small proportion of sodium nitrate. Whether or 
not the increased yield from the use of the complete fertiliser with a maxi¬ 
mum amount of nitrogen would be profitable would depend upon cir¬ 
cumstances. 

The experiment has since 1914 been conducted in new lines ; — the 
authors outline the general scheme. 

15 - The Necessity of a Change in Crop System In Canada and the Choice of Crops 
and Soil Productiveness. — Cutler, G. H , in The Camdian Power Farmer , Vol. XXV, 
No. 10, p. 18. Winnipeg, Oct 1920. 

Reports indicate that in Western Canada, owing to the inroads of 
weeds, soil drifting and consequent increasing difficulties in the conserva¬ 
tion of moisture, the former profitable crop yields cannot be*maintained. 

The underlying causes of the losses are considered to be due 

(1) To the prevalent single cropping system, which results in mul¬ 
tiplication and distribution of weeds, and in rapid reduction of organic 
matter in the soil; 


[ 14 - 15 ] 



24 


METHODS OF CULTIVATION — MANURES AND MANURING 


(2) To the effects of blowing soil. 

The author advocates the advisability of a wider choice of crops on 
systematic rotation and the use of grasses and legumes in conjunction 
with the cereals. Winter rye grass (Lolium) sweet dover [Melilotus alba) 
and sunflower crops would alleviate problems in soil productiveness. This 
acts as a pasture crop in autumn and spring, a protective crop against 
ground sweeps and soil blowing, a trap crop for snow and a fibre crop 
when used as summer pasture. Awnless brome grass [Bromus inermis) 
western rye grass and timothy (Pkleum sp.), in conjunction with the afore¬ 
mentioned crops, will aid in the definite control of weeds and soil drifting. 

Where there is limited rainfall and these conditions also prevail, 
the application of the outlined methods would be practically impossible 
and entirely impracticable. Extensive redamation experiments are advo¬ 
cated in this case in order to utilise these large tracts for grazing. 

16 - The Value of Farmyard Manure on Utah Soils.— Harris, f. s. in Bulletin no. 172. 

Utah Agricultural College Experiment Station, pp. 3-31. Table XIV, Figs, 12. Logan, 

Utah, March 1920. 

A report of experiments on the value of farmyard manure in increasing 
the yield of various crops: 1) On irrigated land; 2) On dry farm soils. 
In the first case the trials were conducted on a deep rather fertile limestone 
soil at an irrigated farm at Greenville, but the dry farming experiments 
were carried out on clay loam Isoil at Nephi. Details are given as to the 
exact diemical composition of these soils etc. 

Results i Irrigated. — With sugar beets. — The following Table 
shows the average yields for the years 1918 and 1919 for the 5 ton, the 
15 ton and 40 ton applications and for the years 1916 to 1919 for the 
other applications:— 


Mature 

addet 

Yield (Ton& per Acre) 

Root® Tops 

* 

Increase due to mauure 

Roots Tops 

I Increase in tons 

_l of beets 

for each ton 
| of manure 

I I 

Nil .... 

G.27 


_ 

_ 

1 

5 Tons 

16.OI 

7-7 1 

0 74 

, 3* 2 3 

1 I qjb 

10 » 

18.03 

7.01 

II 7b 

1 2 5° 

I l 176 

15 » 

19 22 

9 31 

1295 

4.80 

0.863 

30 » 

20 40 

IO.25 

14 22 

5 74 

. <M7*4 

40 » 

22 13 

14.04 

15 S6 

10 43 

1 

\ 0 397 


The increase per ton of manure is greater with the lower application 
and gradually decreases as the quantity of manure increases. 

Potatoes.*— A comparison between the results obtained on an un¬ 
manured plat and on a^>lat manured at the rate of about 10 tons per acre 
each year (1912-19x9) showed that the average yield in bushels per acre 
was 150.8 on unmanured to 254.8 on manured, and the average increase 
in yield due to the manure was 104 bus. 
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A further experiment indicated that when manured at the rate of 
5 tons per acre, the yield was increased by nearly 13 bus., per ton of ma¬ 
nure, but when 40 tons were applied, the increase was only 4.3 bus , 
per ton. 

Wheat . — An increase in yield was noted at the rate of 2.00, 1.13 and 
0.33 bus. of grain respectively for each ton of manure when 5,15 and 40 
tons of manure per acre were applied. 

Oats . — An increase was noted at the^rate of 1.65, 1.21 and 0.36 bu< 
of grain respectively for each ton of manure when 5,15 and 40 tons per 
acre were applied. 

Maize and stover . — The average of nine years of manure applied to 
maize gave an increase of 3.83 bus , of grain and 428 lb. of stover, and 1.61 
bus., of grain and 214 lb., of stover respectively for each ton of manure 
when 5 and 15 tons were applied to the land each year. 

RrsuI/TS II: Under Dry Farming. — The data with regard to the 
yield of Turkey Red wheat as affected by manure under dry fanning dur¬ 
ing five years, indicate that although the returns are not so immediate 
as under irrigation there was however a distinct increase of 3.3. bus., per 
acre when 10 tons each alternate year were applied. The same average 
increase during 5 years was noted where 15 tons of manure were applied 
only at the beginning. 

These results counteract the former popular idea that manure is 
of no value on the dry farm. On account of the low moisture content 
of the soil, the manure naturally decays slowly, but the returns will no 
doubt come in during later years. 

17 - The Utilisation of Opuntia spp.as Green Manure. — See No. 59 of this Review. 

18 - The Industrial Utilisation of the Locugt. — schugurensky, e., in the Revista de 

Centro Estudiantes de .1 gronomia y Vetcnnaria dc la Vmvetsidad de Buenos Aires , Year 
XIII, No. 99, pp. 13-17. Buenos Aires, April, 1920. 

By means of analytical data and methods for extracting the fats 
and making concentrated cattle-foods and manure from locusts (1), the 
quantities of these insects which could be utilised in this way in the Ar¬ 
gentine Republic can be estimated. According to statistics of the “ De- 
fensa Agricola ”, season of 1916-1918, the number of .locusts killed in the 
whole of Argentine, according to their different stages of development, 
was as follows 


« Mosquita > 

« Saltona » 

« Voladoia > 

(Newly hatched) 

(Not yet able to fly) 

(Adults) 

kg. | Hectares 

kg. 

Hectares 


Hectares 

38 410 521 J 138 717 

371 715 227 

289 865 

439 95 i 

6296 


(1) See 12 ., June, 1 9 * 9 * No. 690. (Ed) 
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The most interesting fact is that the largest number killed was in the 
coastal area, which would greatly facilitate transport for industrial use. 
This may be seen in the following Table:— 



District 

c Mosquita * J 

« Saltona » 

« Voladora » 



Kg- 

1 

Kg. 

Kg. 

Buenos Aires . 
Santa F* . . . 
Comen tes . . 
Entre Rios . . 
Cdrdoba . - 
Pampa .... 


39900 ! 
976 37° 

1944 900 

3 896185 

1 17 355 540 | 

1 322517 1 

64 101 32b 
53 734 3ii 
21 005 700 
63 359 850 1 

74 345 704 1 
12 674 959 

34908 

us 748 
95 77-2 

1 165 4*8 


Total . . . 

_ 1 

289 221850 



During the three years in question, an average of 96 000 metric tons 
of saltona locusts was killed yearly. Of this amount 30 000 metric tons 
was utilised, bringing in a profit of nearly 100 000 gold pesos (£240 000 
at par) from the products obtained ; the cost of the first works and of the 
preparation appear not to be very high. 

19 - Phosphates of Lime in North Africa (Barbary). — joleaud, l., i^cs riches mi 

nitres de l’Afrique du Nord (Maroc, Algerie, Tunisie), in the Bulletin de la Socnit d'En 
courage went pour V Industrie Rationale, Year CXIX, Vol. CXXXII, No. 4, pp 12 ,30 

+ figs. 2-5, 1 map. Paris, 1920 (1). 

Certain of the Algerian and Tunisian phosphate deposits are localised 
north of the Sahara and south of the High Plateaux, at Gafsa, Tebessa, 
and in central Tunisia, whilst others are found north of the High Plateaux, 
at Tocqueville, and at Bordj-Reddir, all in Eastern Algeria and in the 
Regency. This is because the Algeria,, “ horst ”, which emerged like 
the Sahara desert, at the period when the phosphates were formed, stretches 
from the Province of Constantine, where it is not extensive, takes on a 
considerable development to the south of Algiers, especially towards Oran, 
whence the'‘name sometimes applied to it, the Meseta of Oran ”, in 
comparison with the central plateau of the Iberian Peninsula. 

This great stretch of tableland is interrupted in Western Morocco by 
the Middle Atlas Mountains and, as was to be expected, discoveries of 
phosphates have recently been made on the edges of this chain. 

In the Atlantic Moghreb, west of the Middle Atlas, there is a meseta 
corresponding to that of Oran, called the Moroccan meseta, which embra¬ 
ces the countries of Zaian, Zaer, Zemmour, Chaouia, Doukkala and Abda. 
Similarly, the»are phosphatic formations between Et-Boroudj and Oued- 
7 em, lying between the Moroccan meseta and the Upper Atlas Mountains. 
Perhaps in th^futfire thgse beds also will be found to extend over larger 
areas on the borders of the Middle Atlas Mountains. 


(1) See R . 9 1919, Nos. 837 and S29. (Ed.) 
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The formation of phosphate of lime in the shallower seas has been 
revealed by deep-sea dredging. 

The facts stated above give an accurate account of the geographical 
conditions existing when the phosphatic deposits in North Africa were 
formed. At the beginning of the tertiary period, during the eocene, the 
sea extended over vast areas of Barbary, where there were two zones of 
very different geographical character, viz 

(1) The Riff and it’s appioaches, the Algerian Tell and North Tunisia, where phosphates 
are scanty or absent 

(2) Around the Moroccan Chaouia, on the Numidian High Plateaux, in Am<b, and in 
Cential and Southern Tunish, the phosphates aie generally rich. 

In Southern Barbary, occupied by a sublittoral sea, phosphates ac¬ 
cumulated in certain localities in concordance with the former topography 
of Barbary. The dislocations which had affected its subsoil at the end 
of the secondary periods, at the u.timate place of the cretaceous, gave 
rise to submarine or emergent prominences which in time formed stops 
in the path of the marine currents. The frequency which the remains 
of sharks and crocodiles are found in these phosphate beds can be explained 
by the attraction that the accumulation of laige quantities qf organic 
debris on these stops had for carnivorous animals. Even to-day these 
animals are to be found in great numbers behind the bars off tbe shores 
of eastern Africa. It is at these points, where the marine currents stop 
behind the bars, that, during the eocene period, the remains of living 
creatures accumulated and formed nodules of phosphate of > lime in con¬ 
sequence of a series of chemical reactions. By its decomposition at the 
bottom of the sea, the organic matter produced ammonia, which, reacting 
on the phosphate of lime in solution in the salt water, produced ammo¬ 
nium phosphate. This phosphate, coming into contact with carbonate 
of lime, also in solution in the sea water, was transformed into phosphate 
of lime, the particles of which became centres of attraction for more par¬ 
ticles of phosphate; these may result from combination between the am¬ 
monium phosphate and the carbonate of lime resulting in*the action on 
the sea-shells of carbonic acid iri solution in the water. 

In Barbary, rich beds of phosphate are always found in the same soil 
and in the same stage of the eocene series. The physical conditions of the 
marine areas of North Africa during the lower eocene, can easily be de¬ 
duced from the distribution of fossil remains of various genera of fish in 
the phosphate beds, viz:— 

(1) In the rich beds of Djcbel-Ouk, in the Southern Province of Constantine, in Met- 
laoni, Redeyef, Ain-Moular£s, and in South Tunisia, those spedes which are usually found 
nfear the coasts arc fairly common, whilst those from the open sea are rare 

(3) In the relatively rich beds of the zone south of the High Plateaux** at K<raif, Dyr 
near T 6 bessa, in Constantine, Kalaat-$s-Senem, Kalaa-Djerda and in Central Tunisia, the 
littoral species aie only occasionally found and those from the deep seas aft no longer very 
rate. 

{3) In the poorer phosphate beds north of the High Plateaux, at Tocqueville, Bordy- 
Reddir, and South of S&if in West Constantine, there are no littoral spedes but deep-sea 
remains are common, 

[i*3 
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(4) Iu the calcareous regions of cential Tell, on the slopes of the Constantine Region, 
where the phsphate content is below 30 %, and has an indisputable effect on the fertility 
of the arable land, very little fish remains are found, and those, all belong to deep-sea species. 

(5) In the non-phosphatic calcareous regions of the coastal chains sharks’ teeth are not 
found. 

A certain relation thus exists between the variations in the phosphate 
content and changes in the fossel fauna of the eocene period, and this 
can easily he shown by the study of the shark’s teeth. 

Such are the facts deduced by the author from a comparative stuch 
of all the phosphate deposits, of North Africa. With the aid of these 
results it is possible to define clearly the regions where this valuable mi¬ 
neral fertiliser could be found in Barbary. The author believes that 
all workable deposits in Algeria and Tunis are known, but that in Mo¬ 
rocco, from the southern border of the meseta to the limits of the Sahara 
there is yet a great deal of exploration to be done. 

20 - The Potash Salts of Upper Alsace and Their Utilisation in Colonial Agricul¬ 
ture. — Chevalier, A., in the Bulletin ayricole de VI ns tit tit Scientifiquc dc Saigon, Year II, 
No. 10, pp 289-297. Saigon, Oct., 1920. 

The author gives a summary of the following works: — 

1) A. Wehrein, F. Binder, E. Boucar, E. Remy, G. De Peace, 
“ Ees Mines de Potasse de la Haute-Alsace ”, 1 vol., pp. 98 (extracted 
from the Bulletin de la SociHe industrielle de Mulhouse ), Mulhouse, 1912. 

2) P. DE Retz “ Rapport sur le Bassin de Potasse d’Alsace This 

work has not. yet been published but the proofs were lent to the author. 

A report on the Theodor Mine was added, in order to inform the 
French Colonies about one or more valuable fertilisers for colonial agri¬ 
culture. 

The author describes the history of the potash mines of upper Alsace, 
the geology of the basin, the reserves, present state of working, future 
prospects, sales, and the agricultural use of potassic fertilisers. As re¬ 
gards tropical agriculture, data on the quantities of potash to apply per 
hectare for the chief crops are lacking. 

The form under which the potash should be exported to the Colonies 
also requires to be ascertained. It should be remembered that natural 
powdered sylvinit as usually sold contains onlj’ 20-22 % of potash (K 2 0) • 
A crop, therefore, which requires 100 kg., of potash per hectare should 
receive nearly 500 kg., of the natural Alsatiam fertiliser. Pure potas¬ 
sium chloride only represents 63 % of potash. 

In order to diminish freight charges, the author recommends the 
American method of importing concentrated potassium chloride of 90 per 
cent, purity, thus eliminating a large part of the sodium chloride ordina¬ 
rily present in natural potash salts. All the Alsatian mines possess the 
necessary plant to do this. The potash salts as extracted from the mines 
are somewhat hygroscopic, and in damp tropical climates there is a risk 
of losing part of the pulverised fertiliser through the sacks. 

Before the war the Union des Societes d’engrais potassiques at Stass- 
furt had commenced demonstrations in various parts of the world to show 
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the utility of this fertiliser for tropical countries, but this was stopped 
during the war. 

Most tropical crops, much more exhausting than crops of temperate re¬ 
gions, certainly require a far larger proportion of potash than crops in Europe. 

It is high time that the scientific study of this subject should be ta¬ 
ken in hand. Up to the present, the colonial use'of fertilisers in the Co¬ 
lonies has been quite empirical. 

The need for using artificial manures in colonial farming is increased 
by the scarcity in many countries of domestic animals capable of sup¬ 
plying natural manure and by the absence of cakes which could return 
to the soil some of the elements absorbed by the crops. 

Alsatian potassium chloride is therefore called upon to render the 
greatest service to the colonies in developing all tropical crops and as these 
extend and improve so will it become necessary to import those fertilisers 
which are lacking in the colonies in increasing amounts 

21 -The Dynamics of a Fluctuating Growth Rate. — Reed h. s. (Graduate school of Tro¬ 

pical Agriculture and Citrus Experiment Station, University of California), in the Pru- 
. . ceedin^s of the National Academy of Sciences of the United States of America , Vol. 6, No. 7, 

pp. 307 -+I 5 , Figs. 3, bibliogr of 3 works. Easton, Pa., July, 1020. 

The quantitative study of the growth rate of shoots on a perennial 
plant was attempted in order to gain an insight into some kinetic aspects 
of the problem of growth. Measurements were taken of 70 selected shoots 
of “ Royal ” Apricot Trees which had been growing for two years in the 
orchards of the Citrus Experiment Station at Riverside, California. The 
observations were made during the growing season of 1918. 

The growth of shoots was found to follow a definite though fluctuat¬ 
ing rate. Analysis indicated that the seasonal growth consists of 3 dis¬ 
tinct cycles of approximately 9 weeks each. The growth impelling agency 
was at the maximum at the beginning of the season and diminished as 
growth proceeded. In the first 7 or 8 weeks the rate declined more ra¬ 
pidly than in .any other period. From the 8th to the 19th week it was 
fairly constant, only diminishing about 2.5 cm., and from then onwards 
the decline was considerably more rapid. At the end of the growing 
season the rate was less than V10 of the initial rate. The growth in each 
cycle closely resembled the rate of an autocatalytic reaction and for the 
entire season it conformed to that of a reaction consisting of two unimo- 
lecular reactions one of which at first accelerated and subsequently re¬ 
tarded the other. . 

The author states that if growth be assumed to be proportional to the 
amount of active catalyst present, a method is available for studying 
the dynamics of the growth process. • 

22 - Tin Influsnca of CMd in Simulating tin Growth of Plants. —-coville, f. v. 

(S xuthsoriiau Institution, U. S. National Museum, Washington D. C.) t in the Proceedings 

of the Nahonil Academy of Sciences of the United States of Ainsnca t Vol. 6 . No. 7, pp. 434 " 

435 . Easton, Pa, July, 1020. 

The author gives contradictory evidence to the general belief that 
native trees and shrubs become dormant because of the cold, and that 
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warm weather is in itself the sufficient cause of the beginning of new growth 
in spring. 

Dormant trees and shrubs which had had two or three months of 
chilling, either outside or in artificial cold storage, started into growth 
in the normal manner in the spring, but if kept warm all the winter they 
did not start into growth at the usual time but continued their dormant 
condition for weeks and months, and sometimes for a whole year. When 
finally growth commenced it was of an abnormal character. One of these, 
dormant plants was found to be readily started into healthy growth 
even after a year, by subjecting it to a period of c h ill in g. The best tem¬ 
perature for chilling was 32 0 to 40° F., applied either in light or darkness. 
By subjecting one part of a dormant bush to a chilling temperature and 
keeping another part of it warm, the chilled portion was brought into full 
leaf and flower while the other part remained completely dormant. 

During the process of chilling, the starch stored in the cellars is trans¬ 
formed into sugar and this is necessary before the plant can utilise its 
store of starch in making spring growth. If warmth alone would start 
growth, the stored food required by the plant for its normal vigorous 
growth the following spring would be wasted in a burst of new autumn 
growth, which would be killed by the first heavy frosts and cause ensuing 
weakness and probable death. 

Further investigations are urged, especially in the determination of 
the proper temperatures for the storage of different kinds of seeds, bulbs, 
cuttings and grafting wood; for the treatment of plants which are to be 
forced from dormancy to growth at unusual seasons, and for the storage 
of nursery stock so that the nurseryman may have plants in proper con¬ 
dition for shipment at any date. 

23 ~ The Influence of Nutrition and Root Activity Upon the Collapse and Desicca¬ 
tion Produced by Cold. — Pantanelli, E, in the Resoconti della Reale Accademia dei 

Lined, Vol. XXIX, Series 5, Parts 1-2, pp. 66-71. Rome, IQ20. 

Continuing his researches on the effect of low temperatures upon 
plants, the author has carried out a series of experiments in order to de¬ 
termine whether the condition of the root system has any influence upon 
these phenomena, and if so, to what extent. 

If the temperature of an organ is reduced to near freezing point, an 
increasing permeability of the cell is brought about. This shows itself 
by the rapid emission of water from a tissue that has been kept dry, and 
by the exosmosis of substances from a tissue immersed in water. 

The fact is general: an examination, with the naked eye or a mi¬ 
croscope of plant organs, and especially of thin leaves, reveals the fact 
that during £reat lowering of temperature the cells contract, their con¬ 
tents being ejected into the intercdlular spaces: the loss of turgescence 
is shown outwardly by* wilting. 

In order that turgescence be restored with the dlevation of the tem¬ 
perature, it is necessary that the water which has been expelled into the 
intercellular spaces, should be re-absorbed by the cells. This cannot 
take place, should the water have evaporated either during the lowering 
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of the temperature, or as a result of raising it. In this case, the evaporated 
water must be replaced by root action, otherwise the organ will withei 
definitively, although it has not been killed by the cold. 

The state of the roots is thus of the greatest importance in re-esta¬ 
blishing turgescence, if the organ is to repair the injury caused by the cold. 

(i) The renewal of root activity after cooling is rapid in proportion 
to the injury the root system has suffered and as the soil regains its 
warmth more quickly. It has been found that the acidity of the soil 
and a liberal supply of phosphates, render the roots more resistant to cold, 
whereas the alkalinity of the soil and a generous application of nitrogen 
make them more susceptible to it. 

In the first case, the roots begin to work as soon as the temperature 
rises, in the second they are a long time in functioning, so that the trans¬ 
piration organs wilt completely and all the more rapidly, the more the 
permeability of the cells of these organs has been increased b}~ the lower¬ 
ing of the temperature. 

(2) In a second series of experiments, the author studied the effect 
of soil moisture upon resistance to cold, and subsequent recovery of aerial 
organs. For this purpose pot cultures were watered with different quan¬ 
tities of water, so that the moisture of the soil was maintained appro¬ 
ximately at 5, xo, 20, 40 and 60 % fas compared with soil dried at ioo°C.). 
At the moment of placing the plants in the refrigerator, these moisture 
percentages were carefully determined. During cooling, those parts of 
the aerial organs suffered most which were richest in water, but with 
the rise of the temperature to 15 0 C., the parts that had least suffered at 
once began to transpire again, even before the roots had re-commenced 
to function. Thus, in soil that was too dry, just as in soil with too high 
a water content, the plants received a insufficient supply of water and 
withered. This was more striking in the case of the haricot then in that 
of the chick pea, for as the aerial portions of the former resist cold better 
than those of the latter, they begin to transpire again more quickly as 
soon as the temperature is raised. 

(3) It is not, however, enough for the root to regain its absorbent 
activity in order to restore the turgescence of the aerial organs after thaw¬ 
ing. It is necessary that the water should rise from the roots to the stem 
and thence to the leaves, and as it is the living cells that pump the water 
into the wood-vessels, it is of interest to ascertain how much the inter¬ 
ference in the conducting function has to do^with the total injury to 
the plant. 

In order to determine this, the author placed in the refrigerator 
entire plants of garden,.beans, 60 cm., in height, that had*been grown in 
nutritive solutions, or only the stalks or even tips of the stems placed in 
the same solution, or in spring water. * 

The detached tips suffered less than the entire,plants, because they 
absorbed water more easily after the temperature was raised. The stems 
cut at the root-collar suffered more than whole plants, since the water 
had to travd a long distance without the assistance of root-pressure, and 
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because the cells that cause the ascension of the sap had suffered from 
the cold. 

Encouraged by these results, the author limited the action of the cold- 
to one part of the plant, by affixing small glass receptacles filled with a 
freezing mixture to the root, part of the aerial organs, or to a portion of 
the stem without detaching it from the rest. When only the aerial por 
tions were subjected to the action of cold, they did not lose their turges- 
cence until the temperature had fallen lower than that which sufficed to 
render them flaccid when the roots were also treated, whereas it was enough 
to cool down the soil, that is to say the mots, in order for the stems to lose 
their turgescence at a temperature which was much higher than that 
which affected the entire plant. If the stems alone were subjected to 
the action of cold, they quickly regained their turgescence as soon as the 
temperature was raised (unless the temperature had been lowered to the 
fatal point), whereas if the roots had also been affected by freezing, the 
stems remained flaccid for some hours, or even longer, and if the roots 
alone had been treated, the effect was irreversible, and the stems withered. 

All these experiments prove that root activity is a most important 
factor in determining the resistance of a plant to cold. Further, since 
the actual damage caused by cold is greater, the longer the part takes 
to regain its normal turgescence after the temperature is again raised, 
it is evident that the activity of the root plays an essential part in the 
restoration of the function of the aerial organs. 

24 - Respiration of Cereal Plants and Grains. —-1. Of Sprouted Wheat; — II. Of 
Rice Paddy and Milled Rice; - III. Of Frosted Wheat Plants; - IV. Of Wheat 
Plants Infected with Stem Rust. — Bailey, C. H. and Gurjar, A. K. (Division of 
Agricultural Biochemistry, Minnesota Agricultural Experiment Station, St. Paul), 
in The Journal of Biological Chemistry , Vol. XI^IV, No. 1, pp. 5-18, figs. 2, tables 6. 
Baltimore, Md., Oct., IQ20. 

Results of investigations in connection with the respiration of stored 
wheat have already been published (1). 

I. — Attention was duly directed to determine the effect of sprout¬ 
ing upon the respiration of the grain, to ascertain whether or not this 
form of unsoundness on bulk grain could be expected to affect its keeping 
qualities. 

A chemical analysis of the samples tested under varying conditions 
showed the normal wheat to contain 0.16 % of reducing sugars (calculated 
as dextrose), while the samples germinated 24 and 48 hours respecti¬ 
vely, contained 0.59 % and 1.11 % respective^, — the ratios being 
14.4 : 53.2 : 10b in the order named. 

The graph^&nd the Table establish the fact that respiration, and con¬ 
sequently the quantity of heat energy released per unit of time and ma¬ 
terial, proceeds at a higher rate in sprouted grain than in normal wheat. 
This should be of significance in commercial storage of bulk cereals, and 
in grading grain when the system employed takes note of the respiration 
and keeping qualities in storage. 
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II — A series of samples representing rice paddy and its milled pro¬ 
ducts at different stages of milling were secured in order to test the hy¬ 
pothesis that respiration was most active in the germ or embryo, and low¬ 
est in the endosperm A comparison was made between the respii- 
ation of the rough rice 01 paddy and that of the rice from the " stone ” 
and the “ huller ” 

The treatment accorded them and the method employed were si¬ 
milar to those employed in the wheat studies previously reported (r) 
The graphs and Tables indicate plainly that the paddy lespires much 
more vigorously than milled rice, and as milling proceeds the rate of 
respiration diminishes Thus, the rice from the stones respires appro¬ 
ximately o 6 and that of the huller about 0.3 times as vigorously as the 
paddy. 

The results of this study appear to support former evidence with 
regard to the seat of the most active respiration in a typical grain. It 
also shows that with different cereals, the relative accderation of respir¬ 
ation with an increase in the moisture content of the giain varies with 
different species being greatei in rice and its milled products than in hard 
wheat 

III. — Results of a study of wheat which had been frozen in the field 
before ripening (1) indicated that the grain thus frozen and subsequently 
thawed, respired more vigorously when stored in bulk than normal 
wheat of the same moisture content 

It was considered likely that the increased portion of substrate may 
have accelerated the reaction induced by the enzymes, and thus resulted 
in the respiration of more carbon dioxide per unit of time, and^consequently 
the liberation of more heat energy. 

Tests were carried out by freezing and then thawing the* entire plant 
before ripening to discover if there was a different in the respiration ot 
such material and of plants not frozen. 




(1) See JR June 1919* No 707. (M ). 
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From the data secured it appeared that the frozen plants respired 
more vigorously during the first 24 hours after thawing than the otheis 
These suggest that the extent of damage to the grain, \ iewed from the 
milling and baking standpoint, may be indicated by the relative difference 
in respiration between plants frozen and thawed and others harvested 
at the same time but not frozen. But when a point is reached in the 
maturing where freezing and thawing do not accelerate respiration, it 
seems decidedly- improbable that the grain will be affected in its milling 
qualities by such treatment. That moisture content is important is in¬ 
dicated by the data. Dessication accompanying maturity suppresses 
the activity of the enzymes responsible for respiration and doubtless si¬ 
milarly suppresses the hydrolytic enzymes which unfavourably . ffect 
the quality of the grain. 

IV. — The following table shows the respiration of normal and rust- 
infected Marquis wheat plants harvested on August 9, 1917. 


Sample 


Moisture 
in plant 

I ex cent 


Weight CO* respired in 24 hors 

I per 1000 kernels j 

* of dned gram of dry matter | Pci plant 
gm mg mg 


Normal plants. 56 08 19 54 1 2 904 61.46 

Rust-infected plants . 46 41 20.44 j 1608 J 39-*6 


If respiration of these tissues is in any sense a measure of metabolic 
processes, metabolism was decidedly depressed in the rust-infected plants. 
It is considered that this may afford an index to the metabolism of such 
infected material, and the consequent effect upon the filling of the kernel. 

25 - On the Gaseous Exchanges between the Root andjthe Atmosphere. — cbri- 
Ghtslu R. in the Comptes rendus del'Academic des Sciences , Vol. CLXXI, No 13 , 
PP 575-578 Pans, September 27 , 1920. 

It was demonstrated a long time ago that the root absorbs oxygen 
and gives off carbon dioxide. What still remains to be discovered is the 
proportion in which these gases are respectively absorbed and exhaled 
“by the subterranean organ, and whether, under certain conditions, the 
root is not also able to absorb carbon dioxide, and finally, what factors 
take part in the successive processes. 

The author undertook a series of experiments on roots in relation to 
the aerial parts of the plant, and on roots that had been detached from 
them. The plants used in the experiments were Senecio vulgaris , Lu- 
pinus albus , and Laurtts nobilis ; the method employed was the con¬ 
fined-air method, and the analyses were carried out with Bonnier and 
Mangins apparatus. 

From the results observed, the author drew the following conclusions :— 
1) When in a confined space roots respire like all other plant or¬ 
gans, oxygen being absorbed and carbon dioxide given off in such pro 

[w-«] 
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portions that the ratio C 0 2 :0 varies from 0.7 to 1, according to the 
species. 

(2) When the roots are in contact with a very moist atmosphere, 
respiration increases; the amount of oxygen absorbed is greater than in 
a dry atmosphere, as is also the carbon dioxide given out, and the ratio 
C 0 2 : O remains constant (in the case of roots sectioned in pumice-stone). 

(3) When the roots are in contact with a very moist atmosphere 
and connected with the aerial parts of the plant, respiration still increa¬ 
ses, but all the carbon dioxide formed during the process is not completely 
exhaled, some of it being carried into the upper portions of the plant, 
in which case the respiratory ratio is very low. This phenomenon appears 
to be connected with the absorption of water by the root, for it seems that 
it is the absorbed water that carries with it the carbon dioxide 

The author has never observed any absorption of carbon dioxide, 
at least in a gaseous condition. On the other hand, he thinks that the 
carbon dioxide originating in the root may play a more important part 
than that dissolved in the soil water, and absorbed at the same time as 
the latter. 

26 - The Nitrogenous Matter and Phosphoric Acid Present During the Maturation 
and Germination of Wheat. — Rousseatjx, E and Sirot, in the Comptes rendus de 
VAc identic des Sciences , Vol ClyXXI, pp 578 580 Paris, September 27, 19-0 

In their previous work on the baking qualities of flour the authors have 
shown that in the flours made from normal, completely ripe and properly 
harvested wheat, the ratio of the soluble nitrogen to the total nitrogen pre¬ 
sent is almost constant in good baking flours. In flours that take badly, 
the proportion of soluble nitrogen varies from this constant (1). 

Subsequently, they estimated the variations in Iht nitrogen, phosphoric 
acid and add contents, not only of the flours but also c f by the wheat itself. 
Analyses were made of average samples of wheat gathered every 5 days in 
the same field from the setting of the grain until the harvest; and then seeds 
from the beginning of germination until the emergence of the seedling. 
The results may be summarised as follows: — 

The total nitrogen varies little ; it increases and then decreases slowly and 
slightly as the carbohydrates increase. If, however, the percentage of 
the total nitrogen varies but little, the conditions under which it exists 
differ greatly. At first, 40 % of the nitrogen is soluble, but its solubility 
gradually decreases till only 9 % is soluble At this point, a fresh slight in¬ 
crease of solubility manifests itself, and 3 or 4 days later, an almost stable 
condition of equilibrium is reached, the proportion of soluble nitrogen being 
about 14 %. This stable condition appears to coindde with the chemical 
maturation that appears to precede the harvest by a fortnight. The ratio 
of soluble nitrogen to total nitrogen remains about 14 %, as long as the con¬ 
dition of the wheat is normal, but should it begin to germinate, the amount 
of soluble nitrogen rapidly increases rising to 26 % in the distended, ger¬ 
minating seed, and to 52 % in the embryo itself. 


(1) See jR., May, 1913, No. 605; Mar., 1918, No. 343* (JFtf.) 
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The behaviour of the phosphoric add is in every way similar to that 
of the nitrogen; the percentage is at first almost uniform, but falls from 76 to 
30 °q to rise slowly to, and remain at about 35 % In the germinating seed, 
it increases rapidly to 42 %. 

The par allelis m in the variations of the nitrogen and phosphoric acid 
is not without practical interest. It is possible to admit a correlation be¬ 
tween a scarcity of available nitrogen in soils, and the low gluten content of 
wheats with a heavy yield, but it appears that this could not be remedied 
by the increased application of easily-nitrifiable nitrogenous fertilisers, un¬ 
less a large supply of phosphatic manures were given at the same time. 

During maturation, the acidity distinctly and regularly falls, declining 
from 0.300 to 0.016 to rise again to 0.048 in the germinated grain. 

To sum up, wheat reaches normal and complete maturity when a state 
of equilibrium is reached, which as far as the nitrogenous and phosphatic 
matters are concerned, consists in the existence of a certain ratio between 
the soluble and insoluble materials. Any other ratios denote insufficient 
maturation, or a tendency to germination, which means that the condition 
of the wheat, or the flour, is more or less unsuitable for bread-making. 

27 - Development Of Barley Kernels. — I. Harlan, h. V. (Agronomist in Charge oi 
Barley Investigations, Bureau of Plant Industry), Daily Development of Hannclicn 
Barley from Flowering to Maturity in Journal or Agricultural Research, Yol. XIX, 
No. 9, pp 3 f ‘3-420, figs. 17, pL 9. Washington, Aug. 1020. — II. Hirlan, II. V. 
and Anthony, S. /former Technologist in Bailey Investigations), Development of 
Barley Kernels in Normal and Clipped Spikes and the limitations of Awnless mid 
Hooded Varieties. Ibid. pp. 431-472, figs. 13, pi. f\ 

I. — This paper presents data showing the growth of the Hannchen va¬ 
riety at Idaho from flowering to maturity taken at 12 hour intervals. This 
period in three successive years was 26 days The experiment differs in 
method from that employed by former investigators in the fact that there 
is a reduction of the period between the samples taken, and also an extensive 
study is made of the physical indices of length and diameter of the 
kernel. 

In the early stages of development, measurable growth was observed 
daily and during 24 hour intervals. The length growth was completed by 
the seventh day, and as soon as the rate of growth in length decreased, the 
lateral diameter showed its most rapid increase. The dorsoventral diameter 
continued to increase almost until maturity. 

Attention is drawn towards: 1) The effect of the position of the kernel 
on growth. Two main factors affected the relative size, viz., age and the 
placing of the kernel on the spike. Graphs illustrate the comparative rate 
of development according to this position. 2) The course by days of dry 
matter, water, nitrogen and ash. The increase in dry matter was very uni¬ 
form throughout the period of growth, and the water percentage decreased 
uniformly. The carbohydrates increased most rapidly and ash least rapidly. 
3} The periods of development. This while steadily progressve from flower¬ 
ing to maturity, varied considerably in its nature. About the fifth or sixth 
da3 r after flowering, the growth in length was checked and a rapid gain in 
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dry matter began. About the ninth or tenth day a sticky substance caused 
the glumes to adhere to the kernel. About the fifteenth or sixteenth day, 
the kernel toughened, and the lemma began to lose colour in the centre of 
the dorsal surface. The awns which with this variety are more or less de¬ 
ciduous, dropt off in large numbers. This date coincided with the maxi¬ 
mum water content of the kernel, and the end of the period of most rapid 
increase in dry matter and ash, and the completion of a stage of starch infil¬ 
tration. From then onwards until maturity, the changes were gradual and 
differed only in degree. The only point which might mark a change of nu¬ 
trition was found in those varieties which develop anthocyanin colours 
in the external layers a few days before maturity, but at present this 
is not known to be associated with any vital phase of growth or matu¬ 
ration. 

A microscopical examination was made to determine the progress of 
the internal modifications that must accompany development. Plates 
illustrate starch infiltration at various stages. The first starch was found 
in the older cells in the middle of the flanks. The new cells added near the 
furrow developed in a way entirely comparable to the first cells of the starch 
endosperm. The actual date when growth ceases even where the exter- 
al conditions are unusually uniform, must depend on the temperature and 
humidity at the time of ripening. 

II. — There is a strong prejudice amongst farmers in the United States 
against the growing of barley because the long rough awns make the crop 
disagreeable to handle, the beards, in the straw and hay often cause sore 
mouths in stock, and the awns work into the wool of sheep. 

The authors have proved the mistake made by clipping the awns in 
experiments carried out with the Manchuria barley in Minnesota and the 
Hannchen barley in Idaho. Both the material and the conditions were 
more favorable for satisfactory investigations in the latter district compared 
with the former. 

In both cases the barleys did not yield as well as the bearded sorts and 
were readily shattered. It was evident and in accordance with former in¬ 
vestigations, that the reduction in yield was not due to any injury to the 
plant, as the difference in growth was not apparent for several days after the 
awns had been removed and the kernels in both clipped and normal spikes 
were equally vigorous. It was only when starch infiltration became ra¬ 
pid that the awned spikes showed greater activity and resulted in a smaller 
volume and lower weight of dry matter at maturity with the kernels from 
clipped spikes than those from normal spike. There was only a slight differ¬ 
ence in the quantity of nitrogen The water per kernel was a good index 
of development. Normally, the water rapidly increased After fertilisation 
and quiddy attained the maximum. It then remained stabilised, or nearly 
so, as long as growth was efficiently maintained. When this was checked 
and maturation began, the water content dropt slowly until complete ripe¬ 
ness occurred. At this stage it dropt still more rapidly for two or three 
days. This was notably accelerated in the case of the dipped spikes. The 
average percentage of water in the normal spike was 34.19 on August 2nd 

PI 
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(Haimclien barley) dropping to 28.09 August 3rd as compared with 32.1 
dropping to 22.4 in the dipped spike. 

The graph showing the percentage of ash in the kernels, rachises, pa- 
leae and awns of normal and dipped spike in this same barley showed that 
the awn contains a surprising amount of ash. At the flowering time, 10 % 
dry weight is ash, and at maturity 33 %. When the awns were removed 
this ash was apparently deposited in the rachis. It was in the rachis 
that the greatest and most significant difference occurred; the dipped spikes 
contained 25 % more ash than the normal spikes. This probably account¬ 
ed for the tendency to shatter. Hooded and awnless barleys were found 
especially liable in this respect, and there seemed to be physiological rea¬ 
sons which accounts for this effect, namely: — the disposal of the ash as 
noted above, and also the removal with the awn of tissues and organs con¬ 
taining cells which can be used for storage purposes and which must neces¬ 
sarily cause some derangement of the normal processes of devdopment. 

The authors suggest the possibility of producing non shattering horded 
and awnless sorts by using parents which normally have a low percentage 
of ash in the rachises. Several hundred hybrids with smooth awns have been 
produced and tested and several give promise of good yielding capacity. 
Whether varieties of this type can be made to yield equally as well as the 
awned sorts, remains yet to be determined. 

28 - The Molecular Concentration of the Sap of Vines. — ca um, a and &Xensio, c. 
in Le Siasiom spentnentali agrarie itahanc , Vol. 1 , 11 , Parts 7, 8 , q, pp 317-331 Mo¬ 
dena, T021*. 

A knowledge of the molecular concentration of the saps circulating 
in plant tissues is of paramount importance in judging of the richness 
of the soil, measuring the rate of absorption of fertilising salts, tracing 
the accumulation of mineral substances in the plant, estimating the amount 
of salts circulating in the tissues during the different phases of the plant's 
development, and, in fact, in solving many of the problems of plant phy¬ 
siology. 

The molecular concentration of the sap can be determined either 
by estimating the amount of ash, or by ascertaining the electric conducti¬ 
vity of the said sap, or by means of other physico-chemical methods. 
The authors adopted the method of determining the dectric conductivity, 
and selected the vine as the subject of their experiments, using the liquid 
exuded from the “bleeding ” stem of the vine, and sap expressed from 
the vine shoots. From the results set forth in a series of Tables, the authors 
( drew the following conclusions : — 

The liquid flowing naturally from the stems of pruned (bleeding) 
vines is rich iif mineral and organic matters ; and has an average concen¬ 
tration of 69 ' 10~ 5 ; this is a sign of the vigour and earliness of the plant. 
The determination of the electric conductivity seems to be the most adap¬ 
ted to the end in view, for it is influenced, not only by the amount of mi¬ 
neral substances present in solution, but also by the presence of organic 
matters, especially those with an acid reaction. 
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In vine sap, there is no absolute ratio between ash and extract though, 
as a rule, the ash amounts to from Vs to y 2 of the total extract. 

The electric conductivity increases with the increase in mineral 
matter (ash) contained in the exuding sap of the “ bleeding ” vine. There¬ 
fore, given a constant quantity of mineral substances, the higher the 
percentage of extract, the higher is the electric conductivity. 

There is a direct ratio between the acidity of this vine sap and the 
percentage of extract. The electric conductivity increases with the add 
content, and attains a maximum after which it declines. 

The concentration of the sap of the “ bleeding ” vine varies between 
vines of the same locality, between grafted vines and those growing on 
their own roots, and also according to the system of cultivation and the 
vigour and age of the plant. In young, robust vines, the electric conduct¬ 
ivity is high; vines grafted on American stocks have more concentrated 
sap than those of the same variety growing on their own roots. 

• It is probable that the high electric conductivity of the sap of the 
“ bleeding ” vine is a sign of a heavy crop of grapes. 

29 - Studies OH Self-sterility (i), — E*st, E M (Harvard University}, in Genetics , Vol. 

No. 4, pp. 341-363* bibliography of 7 titles. Princeton, New Jeisey, July, 1019. 

In 1917, East and Park described the belaviour of self-sterile plants 
in some detail, and a series of 3 papers in connection with this subject 
has now been issued dealing with : (1) The relation between self-fertile 
and self-sterile plants; (2) selective fertilization; (3) the behaviour of 
a number of families of self-sterile plants under various schemes of mating. 

I. Relation between self-fertile and self-sterile plants (“ Stu¬ 
dies on Self-sterility. " Genetics , 2, pp. 505-609. East and Park). — 
Experiments made by Compton {1912-13) with Reseda odorata showed 
that: (1) Self-sterile plants intercrossed produced only self-sterile off¬ 
spring. (2) Certain self-fertile plants then self-fertilised threw approxi¬ 
mately 3 self-fertile to 1 self-sterile offspring. (3) These same plants 
when crossed with self-sterile individuals, produced self-fertiles and self- 
steriles, ratio 1: I. (4) Other self-fertile plants yielded none but self- 
fertile offspring from selfed seed. 

These experiments were corroborated by the author by crossing 
Nicotiana Forgetiana , and N. data with a third species. N. Langsdorffii , 
which is consistently self-fertile. 

Data are reported showing that in Nicotuma, self-sterility is due to 
the presence of the allelomorph of a dominant fertility factor F. When 
a population is homozygous for this factor ff, it is self-steriie. 

The factors which control the peculiar and systematic behaviour 
of self sterile plants when intercrossed among themselves ai£ wholly in¬ 
dependant of this factor, and the latter need not be considered in an in¬ 
terpretation of their expression. 9 


(1) See R. Nov.-Dee. 1920, No. 1077. (Ed.) 
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The manifestation of self-sterility as evinced by the degree to which 
pseudo-fertility shows, is due to as subsidiary inherited factor (or factors) 
but without the presence of the principal factor j}, there is no evidence 
that it functions. 

II. Selective fertilisation (r,. — The conception of the “ gene ” 
is unquestionably the foundation of genetics. The author considers 
that possibly the genes are arranged spatially, and a more delicate system 
of action is possible than with mere chromosome breaks. The genes pass 
to either daughter cell by chance and the gametes thus formed mate by 
chance . Experiments were made with the self sterile species. Nicotiana 
Forgetiana , N. alata and N. augnstifolia to test the possibility of selective 
fertilisation. Comparisons were made between pollen tube frequency 
distributions of highly heterozygous and of comparatively homozygous 
plants, and also the influence of compatible matings on incompatible 
matings. In neither case was there any indication of selective fertili¬ 
sation. Gametes are formed in may animals and plants, particularly 
in species crosses, which can never function. 

The colour of Nicotiana pollen, the author states to be inherited as 
a maternal character; this corroborates Bateson’s experiments with 
sweet peas, in 1909. In Bellings work on the velvet bean (1914), 5 ° % 
of the F t pollen was found abortive in a certain cross. These facts 
point to the conclusion that unless mixtures of pollen from different in¬ 
dividuals (or even spermatozoa) is used, selective fertilisation is quite 
improbable. 

III. Family of self-sterile plants wholly cross-sterile. — 
The author has found it possible to obtain seed from truly self-sterile 
plants, and from combinations that are fundamentally incompatible 
and has kept records of infertile and fertile crosses made on 54 plants of 
one family, and a comparison between the number of seeds in the capsules 
of the presumably pseudo-fertile combinations in this family and the num¬ 
ber of seeds in the capsules of the same plants when pollinated with pollen 
from the plant of F 2 generation ( N . Forgetiana x N. Langsdorffi) ; and 
also records of pollinations made on 25 plants of this same family with 
a single sterile plant of jF 2 generation of the above mentioned cross. The 
behaviour of a number of families of self-sterile plants under various 
schemes of mating was described in a preceding paper ( Genetics , Vol. I, 
pp. 311-333) and this combined with the present work in progress leads 
the author to state that continued self-fertilisation is possible by persistent 
efforts of self pollination carried to the very end of the flowering season, 
and should bring about homozygosis in the secondary factors affecting 
the behaviour of self-sterile plants among themselves. When such a 
point is reached, the resulting population should not only be self-sterile 
but should belong to a single class all members of which are cross sterile 
with each other. 


(1) See R . Nov.-Dee. 1920, No. 107S. ( Ed .) 
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30 - Genetics of Rust Resistance in Grosses of Varieties of Triticum vulgare 
with varieties of f. durum and T. dicoccum from the Mendelian Stand¬ 
point. — Hayes, H. K., in Journal of Agricultural Research , Vol. XIX, No. xi, 
pp. 5.33-542, pi. G, bibliography of 27 works. Washington, Sept. 1920. 

The artificially induced epidemic was produced with a known racial 
strain of the biological form Puccinia graminis f. sp. tritici; after first 
removing all 1 Berbevis bushes from the immediate vicinity of the rust 
plot in order to avoid infection by means of other biological forms of rust. 


Table I. — Rust infection of certain parent varieties 
and F x crosses between resistant and susceptible wheats . 


Variety or cioss 

1 . 

Percentage 

Ci oss 

of stem rust || 

Percentage 

of stem 1 ust 

Marquis . 

1 

4Qto7o % 1 Marquis > Acme (CI 5284). . - 

7° % 

Preston.. 

70 

Preston Acme (CI 5284) . - . 

70 

Pioneer. 

40 

Acme y Marquis. 

70 

Acme. 

10 

D-4 'v Pioneer . 

40 

D— 4 .| 

10 

Acme . Preston . 

70 

Kubanka (C X 2094) . 

20 

Marquis / T. dicoccum .... 

10 

Jumillo (Cl 1736) . 

15 

j T. dicoccum ' Marquis .... 

10 

T. dicoccum (Minn. 1165). . . , 

0 

T. dicoccum X Preston . 

15 

Marquis X Jumillo (C11736) . . 
Marquis X Kubanka (CI 2094) . 

40 

40 to 70 

| Preston x T. dicoccum . 

15 

1 


Four durum varieties were then tested (Acme. D-4. Jumillo and 
Kubanka). The highest percentage of rust infection was 20 on Kubanka, 
while there was only 10 % on D.-4 and Acme. 

Marquis, Preston and Pioneer were very susceptible to rust. 

The behaviour of the F t cross was extremely interesting; whilst with 
an F lt cross between T. vulgare vars., and durum wheats, susceptibility 
is a dominant character, a recessive character in crosses between T. di¬ 
coccum and common wheats was obvious. 

For the purpose of determining possible interrelation between inhe¬ 
ritance of rust resistance and other differential characters, the author 
undertook to determine the genotypic nature of individual F 2 and F s 
plants. 

In the F 2 generation, numerous forms of T. dicoccum , durum and 
vulgare were evident, with various intermediary grades: Table II shows 
the predominance of the botanical characteristics of T. vulgare accom¬ 
panied by a gradual susceptibility to rust. *» 

Likewise in the cross T. vulgare x T. dicoccum , the author discovered 
an indication of linkage of durum or emmer's characters fed rust resist¬ 
ance. It is, however, only a partial linkage, and if work is carried on 
with a large number of individuals, it will be found possible to isolate in 
F Bi plants possessing the characters of T. vulgare and the resistance 
of T. durum . In F t generation Marquis X durum, out of a total of 128 

m 














Tahee ij. — F* Marquis x Inmillo (CI 1736) anrf Marquis X Kubanka (CI 2094). 
(R -4 resistant — $ == susceptible tu stem rust). 
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common segregates, only 2 were rust resistant, but both of these were of 
little commercial value. However, several resistant plants with the head 
characters of common wheats were obtained in the F 2 generation. With 
the crosses Marquis X dicoccwn 1165, and dicoccum (C 1 1524) x Marquis, 
out of a total of 73 plants, only one was obtained in the F 2 generation 
which resembled T. vulgare ai d this was susceptible to rust. Several 
plants were obtained in the F z generation which were not only rust resistant, 
but also resembled T. vulgare. These facts show therefore, that it is 
possible to transfer the rust resistance of emmer wheats to common wheats 
by crossing and subsequent selection. There is, however a partial linkage 
between rust resistance and the emmer head type which makes it essential 
to grow large numbers in the F 2 and F z generations. 

The mode of inheritance of rust resistance seems entirely comparable 
with the general mendelian manner of inheritance of botanical and mor¬ 
phological characteis. The technique of breeding for rust resistance is 
similar to that of breeding for agronomic characters. 

31 - New Varieties of Whaat Obtained by Hybridisation in Australia. — See No. 42 

of this Review. 

32 - Development of Awnless and Hooded Varieties of Barley in the United States. — 

See No 27 of this Review. 

33 - Occurrence of the Fixed Intermediate, Hordeum intermedium Haxtoni, in 

Crosses between H. vulgare pallidum and H. distichon palmella — 

Hari^n, H V. and Hayes, H. K , in Journal of Agricultural Research , Vol. XIX, No. n, 

p. 575-591, pi 4, bibliogiaphy of 9 works. Washington, D. C , Sept. 1920. 

The cultivated barleys belong to the genus Hordeum and are charac¬ 
terised by the presence of 3 single-flowered spikelets at each node of the 
rachis. 

The 6-row ed parents in all the hybrids studied, belonged to the va¬ 
riety H. vulgare pallidum and include Manchuria S. P. I. No. 20375, Sex- 
radigt, Odessa, Reid Triumph, Surprise and a hybrid 6-rowed X 2-rowed 
barley. The lateral as well as the central florets of these varieties are 
long-awned and produce well-developed kernels. The 2-rowed parents 
all belonged to the variety H. distichon palmella. The central florets 
are long-awned while the lateral ones are awnless with rounded tips, and 
are sterile. Of the varieties here mentioned, Svanhals, Garton and Primus 
belong to this group. 

In H. intermedium Haxtoni , the central florets are long-awned and pro¬ 
duce normal kernels, while the lateral florets are awnless, as in the 2-rowed 
barleys, but fertile, producing undersized kernels. This form, obviously 
intermediate in character between the 6-rowed and 2-rowe(J barleys, has 
proved to be constant and fixed. 

The cross Manchuria x Svanhals produced progeny amongst which 
the fixed intermediate occurred in the ratio 1:16'(approximately). The 
stability of this form was established by observations on intermediates 
obtained from several crosses. Some of these homozygous intermediates 
have been grown since 1912 with no indication of reverting to either the 
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6-rowed ox the 2-rowed parental type. No 2-rowed segregates appeared 
among the progeny of the 6-rowed X intermedium crosses, and no 6-rowed 
segregates appeared among the pregeny of the intermedium X 2-rowed 
crosses. Every hybrid so far studied indicates that H. intermedium 
has a genetic rank equal to H. vitlgare or H. distichon . 

According to the results obtained with a large number of F% and jF 3 
progeny, a 2-factor hypothesis for fertility in the lateral florets is suggested. 
On the “ presence-and-absence ” hypothesis, the 6-rowed barleys are sup¬ 
posed to be homozygous for the presence of the epistatic factor A, the 
intermedium to be homozygous for the presence of the hypostatic factor 
B and for absence of the epistatic factor (a a BB), and the Svanhals to 
be homozygous for the absence of both factors {a abb). 

According to the hypothesis, there aie 2 types of 6-rowed barleys. 
The Manchuria parent is supposed to be homozygous for the 2 factors 
(AABB), while certain regressive 6-rowed segregates are thought to 
be homozygous for the presence of A and the absence of B. (A Abb). 

F 2 is therefore constituted as follows: 1 AABB ; 2 AABb ; r AAbb : 
2 AaBB ; 4 AaBb ; 2 Aabb; 1 aaBB ; 2 aaBb; 1 aabb) 

From the data collected in connection with the cross Manchuria X 
Svanhals, there is evidence suggestive of the existence of a third factor C. 
which affects the vigour of the lateral florets and their percentage of fer¬ 
tility. 

34 - The inequality of Reciprocal Maize Crosses. — kicue\, f. b., in the Journal ot 

the American Society or Autonomy, Vol. 12 Xo&. 6-7, pp 185-196, 1 fig., bibliogr. of 15 

works. Washington, D. C., September October, 1920. 

The author compares the yields of three pairs of recipricocal crosses 
between commercial varieties of maize and shows inequality in each pair- 
Data also are given which show that in one pair of these reciprocals the 
inequality is caused by the inheritance of some character from one of the 
parent varieties only when that variety is used as the staminate parent. 
The crosses were made by growing rows of the varieties used as pistillate 
parents between rows of those used as staminate parents and detasselling 
the former rows before the}’ had shed pollen. In every case the maize was 
planted thick and later thinned to the desired stand. All yields were 
corrected to a basis of air-dr}’ shelled maize. 

Conclusion. — The author suggests that some type of sex-linked 
inheritance must at least be considered as a possible cause of inequality 
between the crosses as shown by the unequal transmission from the Se¬ 
lection " Fraley Yellow Dent" as staminate and as pistillate parent. 
A difference in the food materials furnished the young plants by the dif¬ 
ferent maternal parents and in germinal reactions with different cyto¬ 
plasms has been suggested as also a possible cause of inequalities. 

35 - On the Hybrid Euchlaena: Maize for Forage Purposes. — Collins, g. n. and kxmp- 

ton, J. H.. in Journal of Agricultural Research, Vol. XIX, No. 1, pp. 1-37, pi. 7. 

Washington, B. C., April 9120. 

The genetic relations of the principal characters of maize and teosintc 
(Euchlaena mexicana Schrad.) w T ere investigated in a cross between the Tom 

[3M5] 
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Thumb pop-corn and Florida leosinte, a large forage grass genetically 
distinct from maize. One of the objects of the experiment was to deter¬ 
mine to what extent the characteristics of the parents would be dissociated 
in the hybrids, and to what degree of freedom, recombined. Would the 
much-branched habit of teosinte continue to be associated ind efini tely 
with a teosmte-like inflorescence, or would profusely branched plants 
appear bearing maize-like ears ? Would the early maturing plants all re¬ 
semble maize or would there be early plants having the desirable forage 
characteristics of Euchlaena ? 

Fdrst Generation (FJ. — The 4 normal F 3 plants were examined 
when about 18 dcm. high with 6 or 7 suckers arising from nodes below 
the ground. These suckers usually equalled the main stalks in height, 
but flowered several days later (similar to maize). The branching of 
the main stalk was not continuous ; one or two nodes usually failed to de¬ 
velop branches. The total number of nodes on the main culm ranged 
from 17 to 21. 

The terminal panicles ressembled those of the maize in that they alt 
had 8-rowed central spikes instead of 4 as in teosinte ; however, in 3 of the 
4 plants this spike drooped as in teosinte. 

The Fj plants were comparatively uniform, and showed characters 
which, for the most part, were intermediate. 

Second Generation (F 2 ). — TheF fl plants were also intermediate, 
with a greatly extended range of variation. Thirty-three of the characters 
that differentiate the parents were selected for examination. The distri¬ 
bution of the characters with one or two exceptions showed little or no 
evidence of alternative or Mendelian inheritance. With respect to the 
individual characters, the extreme variants approached, and in same cases 
exceeded those of the parents. Results in general showed the greatest 
freedom of recombination; it is true that there were many instances of 
coherence or partial coupling of characters, bat there were an almost 
equal number of instances where characters derived from different parents 
showed a tendency to combine more frequently than would be expected 
as the results of chance. _ 

While there appeared to be no incompatible combinations, there were 
on the other hand no completely independant characters. Every cha¬ 
racter recorded showed significant correlatio 1 with other characters, and 
these in turn were correlated with still others with the results that all 
the characters were interrelated and formed a single group in which there 
is no coefficient of correlation lower thar ± 0.31. 

Mendelian inheritance. — The nearest approach to Mendelian 
inheritance was shown by the arrangement of the spikelets in *che pistillate 
inflorescence. In maize, the female spikelets are borne in pairs; in Euch¬ 
laena on the other hand, thay are borne singly. Dominance of the male 
character was complete i 1 the F t generation. In F 2 the segregation was 
not complete, there being many plants with both single and double female 
alicoles; but the number of individuals in which double female alicoles 

[»] 
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predominated was approximately 3 times the number in which there were 
more single female alicoles. 

It was found that the characters of the pistillate inflorescence were 
subdivided in transmission to a remarkable degree.- Thus the maize ear, 
instead of behaving as a unit, was subdivided into a large number of se¬ 
parately inherited units all of which were inherited more of less indepen¬ 
dently. 

Practical possibilities. — A suprisingly large number of the plants 
combined the abundant production of suckers characteristic of the Euch - 
laena parent with the sturdy, upright character of maize, and resulted 
in very leafy compact plants of a type that should prove valuable for 
forage purposes. 

It remains to be seen whether the new combinations can be maintained 
and made to breed true. The results of previous experiments with maize 
hybrids would indicate that selection for a few ge .erations will fix any 
desired combination. 

36 - Contribution to the Technique of the Selection of Brassica Varieties. 

Becbxr J.„ -*n Zcihchnft fiir Pflanztmuchtunn, Vol. VII, Part. 2, pp. <)i-ii, Berlin 

December, 1019. 

During the war, many apiculturists having no special knowledge of 
the subjects turned their attention, with the sole aim of making money, 
to the production and sale of the seed of selected varieties of Brassica 
fas they termed them), thus destroying, to a certain degree, the results 
of the patient and conscientious labours of specialists, who had gained 
for Germany world-wide reputation in this branch of selection work. 

It is most necessary to repair the damage done. The article analy¬ 
sed gives the outlines of a method for the selection and improvement of 
the following varieties of Brassica: B. oleracea capitata , B. oleracea sabaiula , 

oleracea gemmifera , B. oleracea gongyhides, B. oleracea botrytis , B . ole¬ 
racea acephala . 

From a field of homogeneous material, 3 or 4 plants with the desired 
characters are chosen and kept through the winter. 

In the spring, these 3 or 4, individuals are planted together, and iso¬ 
lated, so as to form what is called the " reproduction lot The number 
of such plants should not exceed 4, otherwise the number of combinations 
in the progeny would increase to such a point as to make the further 
work of selection, and the fixation of types, both very” difficult and less 
satisfactory. *• 

The plants are lifted before they are ripe, and placed in a sheltered and 
covered place, where they can mature properly. The seeds from the 
fifty best steins are collected separately in small bags, whereas the rest 
are put into a single bag, and constitute the “ second seed The .se¬ 
paration of the seed fjom each stem is necessary, on account of the fre¬ 
quent variation in shoots that are thus isolated, and which must be ta¬ 
ken into account, especially in the case of Brassica , where the.se variations 
are of .somewhat common occurrence. Towards the end of spring, or at 
the beginning of summer, the seed of each stem is first put to germinate in 
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filter paper, or Petrie dishes ; as soon as the seeds have germinated, they 
are transferred with forceps to small pots 5 cm. in diameter (one plant 
being put in each pot), and the latter are sunk on in beds of manure 12 m., 
long and 1.5 m., wide; 7200 plants are placed in each bed. 

As usually 20 seeds are taken from each inflorescence, and 25 out of 
the 50 stems chosen are set apart, 500 pots are necessary for each repro¬ 
duction lot. Each bed can therefore contain the progeny of about 14 
of the latter. 

It is advisable to use pots, for these not only insure absolutely uni- 
foim conditions of environment to the seedlings, but also enable the latter 
to be planted out without any risk of injury. 

When the crop is lifted (Sept.-Oct.), the 10 best plants from each family 
are taken, and put for the winter in a dry well-ventilated cellar; the rest 
being piled up in the fields and covered with a little soil (second lot). 

In the spring, 4 out of the 10 chosen plants are isolated in a group, 
and allowed to intercross freely (the other 6 are kept in reserve) . They 
are used for the continued production of elite seed. The plants of the 
second lot, which are to be used for breeding, are placed in rows, sufficient 
space being left between the latter to admit of free passage, and the car¬ 
rying out of the necessay cultural operations. Naturally, in choosing and 
laying out the field, precautions must be taken to prevent cross-pollina- 
ti< 5 n, and the consequent production of hybrids. 

The crop is lifted as soon as the inflorescences begin to wither: the 
yield varies within very large limits, it may be from 50 to 500 kg., per hec 
tare; the seed collected is sufficient to sow from 100 to 1000 hectares. 

Brassica seed can be obtained in 3 ways . 

1) From female parent plants lifted in the autumn, stored during the 
winter, and planted out in the spring; 

2) From stumps transplanted in spring, the cabbage-heads having 
been cut in the autumn; the stumps are left in the ground during the 
winter, and transplanted in spring for seed production; 

3) From cuttings; these are planted in the autumn, they winter in 
the open field, and beat seed the following year. The author has carried 
out some experiments with a view to determining which of these methods 
is the best for obtaining a good seed yield. The following Table summa¬ 
rises the results of his work. 



Date of ripen- 

Average number 

Afbgpge number 
ofuniCrtaised 

Average number 
of shoots 


lag of seeds 

I 

1 seeds per plant 

flowers 
per plant 

(barren) per 
plant 

Female parent plants. • ■ . 

28 VII 

| 

I 1471 

• 

592 

887 

Stumps . 

7 VIII 

1 857 

573 * 

284 

Cuttings. . 

9 VII 

1 630 

1 

' 227 

453 


The best results were therefore obtained with entire, well-developed 
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mother plants, which had been kept through the winter, and planted out 
the following spring. 

37 - Crosses b3twa&n Varieties of Brassiea. — rvgionieri, a., in The Gardemtchro- 
mcle, Vol. LXVII. No. 17S3, pp. 60, London, July, 31, 1920. — Giormle di AgncoUura 
della Dometitca, Vol XXX, No. 43, pp. 33 t- 335 - Piacenza, October 17, 1930 

The improved Chinese cabbage (Brassiea chinensis var Pet-sai) , which 
was placed on the market some years ago by Messrs Vivmorin-Andrieux 
and Co., Paris, possesses qualities that attract the attention of those 
eng aged in hybridisation. The chief points about this plant are its 
rapid growth, the large number and succulence of the leaves growing in 
the centre and forming an elongated ball, like a huge Roman lettuce, 
and its savoury taste. Some years ago, the author made the following 
crosses at Gastello (Italy). 

(1) Brassiea oleracea (forage cabbage, one of the white and purple 
varieties $ x B. chinensis var Pet-sai 3 . 

(2) B, chinensis Pet-sai 9 X B. oleracea (forage cabbage, one of the 
white and blue varieties) 3 - 

(3) B. chinensis Pet-sai 9 X B. oleracea hotryiis cauliflora (cauli¬ 
flower) 3 . 

(4) B . oleracea botrytis cauliflora (cauliflower) Q x B. chinensis 
Pet-sai 3 . 

(5) B. chinensis Pet-sai 9 X B. oleracea capiiata (white-headed 
cabbage) rj. 

( 6 ) B. chinensis Pet-sai 9 x B. oleracea acephala viridis (green Scotch 
kale) (3 • 

(7) B. chinensis Pet-sai 9 x B. Rapa (common turnip) $. 

(8) B. Rapa 9 X B. chinensis Pet-sai 3 • 

Ten flowers were cross-fertilised. Crosses Nos. 1 and 2, made in the hope 
of obtaining good, quickly-growing forage varieties, were of no practical 
use. The seeds of No. 1 were imperfect, No. 2 produced 4 seeds that ger¬ 
minated regularly and gave 4 stalkless, strong plants with leaves interme¬ 
diate in character between those of both parents, but resembling in shape the 
leaves of the female parent “ Pet-sai The colour of the entire plant was 
a greenish-white, turning to pure white in the centre. Although they were 
grown in a sheltered spot, all these hybrids died during the winter. 

No. 3 gave a few more or less perfect seeds, 3 of which germinated and 
produced 3 seedlings resembling the female parent “ Pet-sai ” but with no 
traces of a head, ei^Jier of flowers, or leaves. Two of these plants died dur¬ 
ing the winter, but the third was self-fertilised and bore some seeds, which 
though they appeared imperfect, produced fifty very vigorous, stalkless 
plants of whictu 2 / 3 of the leaves were entire, like those of '* Pet-sai ”, and V t * 
were lobed like cauliflowers leaves. None of these plants bore fertile seeds. 
Crosses Nos. 5 <and 6 produced no fertile seed. 

The most important results were obtained from crosses 7 and 8. The 
improved Chinese cabbage has great sexual affinity for the common white 
turnip. All the fertilised flowers produced perfect siliquas full of fine seeds 
that germinated quickly. All the hybrids of the first generation were very 
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vigorous, and the offspring of these reciprocal crosses showed no sign of a 
large and rounded root. The hybrids resulting from cross No. 8 had rather 
broader fusiform roots than those obtained from cross No." 7. The 
leaves were very broad, lobed like those of the turnip, but erect like the 
leaves of “ Pet-sai ”, though they did not make a true head with strong veins 
over the whole surface. These plants, when selfed, produced an enormous 
amount of seed, and were perhaps even more fertile than their parents. The 
recessive character (presence of large round root, and entire leaves) re¬ 
appeared in the second generation in the Mendelian ratio. 

Some hundreds of the young F 2 plants showed great variation in shape, 
the roots in certain cases being round and fleshy and of different forms and 
dimensions whilst in others they were more or less elongated, like the root 
of the horse radish. Some of the globe-rooted plants had entire leaves 
like “ Pet-sai „ and others had lobed leaves like a turnip. The tendency to 
form a head was observed in some of the hydrids with turnip-like roots, and 
also in others with elongated roots. When boiled, the leaves of these plants 
are tender and have a good flavour. The young shoots, which grow in large 
numbers at the beginning of spring, can be served like asparagus. 

These experiments show that whereas there exists a strong sexual af¬ 
finity, between B. chinensis and B. Rapa, the pollen of the former species 
has but a very weak effect upon the stigmata of the varieties of 
B. oleracea . 

38 - On the Behaviour of the Hybrids Raphanus Raphanistrum x /?. sati¬ 
vus . —; TrOitard-Riollk, S. in the Revue ^nsrulc iL Botuiique , Vol. XXXII, No. 282, 
pp. 438-4 p, figs. 3. Paris, October, 1920. 

From the cross Raphanus Raphanistrum X R . sativus (or from R . 
sativus x R. Raphanistrum), hybrids that were much more developed 
than their parents were obtained in the Fj. 

M. SEGRET had also obtained a similar result in crossing the pink, 
white-tipped radish with a hybrid cabbage (a cross between Volga Russian 
and Curled Savoy). The cabbage-radish thus produced attained a gig¬ 
antic size. 

All the varieties of R. Raphanistrum used in the experiment had yel¬ 
low flowers whereas, as is well-known, most varieties of this plant have nearly 
always white flowers, sometimes slightly tinged with pink or violet, corre¬ 
sponding to the red (or pink) and violet (or yellow and black) colouring of 
the roots. 

Taken as a whole, the F t hybrids may be said to have had white flowers 
in the first year. But this rule was not absolute, and did not apply to all 
the flowers. Further, on a plant with white flowers, shoots jrith yellow 
flowers were sometimes met with at the same time, or white flowers with 
1 or 2 yellow petals, etc. # * 

At first sight, the siliquas of the hybrids appeared intermediate between 
those of the two parents, both as regards external morphology and anatomy. 
Closer observation, however, revealed many points of difference and various 
combinations. 
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The author studied the Raphamts hybrids chemically, both from the 
point of vjew of the anthocyanins present in the roots and flowers, and also 
from that t f the carbohydrates occurring in the roots. 

R. Raphanistnim has normally only a small amount of sugar in its roots, 
whereas the starch content is high, being 3 to 4 gm., in 100 gm., of fresh 
material. R. sativus, on the contrary, when cultivated at the same time and 
under similar conditions, contains sugar, but not much starch. Thus on 
analysis a pink radish yielded 1.60 gm., of sugar, and 0.60 gm., of starch per 
100 gm., of fresh material; the white-tipped pink radish contained 1.30gm., 
of sugar, and hardly distinguishable traces of starch. The cross between 
the pink radish and R. Raphanistnim contained 1.90 gm., of sugar and 
0.60 gm., of starch (therefore, intermediate conditions exist). 

39 - Studies on the Transmission of Characters in Certain Cucurhitaceae Hybrids. — 
IyOTTY, J. P. in Genehca. Vol. II, Part i, pp. i-si, <) figi plate. The Hague, January, 
1920 

Cncurhita maxima and C. Pepo represent two veiy distinct Tinnaean 
species which are not capable of reciprocal crossing, as has been proved by 
the negative results obtained in the author's experiments 

Both species produce numerous forms or varieties that are clearly dis¬ 
tinguished from one another by a series of fixed and hereditary characters. 
These forms, which correspond to the small, or elementary, species of Jor¬ 
dan can, even if they are very dissimilar, be crossed together, giving rise, 
in the F 2 to complex phenomena that give evidence of the segregation of 
characters. 

Crosses between Forms op C. maxima. — For this experiment, two 
varieties viz., the Turban pumpkin, and “ Hubbards' green pumpkin ” (1) 
were used that had the same type of leaves and differed considerably in the 
shape of the ir fruit. 

By crossing Turban Pumpkin ^ with Hubbards' Green Pumpkin, $ 
9 plants were obtained in the F tl , and of these only 2 produced fruit by self¬ 
fertilisation. These two plants were known as Nos. 12.1, and 12.5 respecti¬ 
vely. 

The fruits borne by these plants may be regarded as intermediate, both 
in shape and colour, though they more nearly resembled the fruits of the 
Turban Pumpkin, than those of " Hubbards Green Pumpkin 

They are round and rather flat, but the character of “ swelling at the 
extremity " is reduced to a more or less deep incision developed round the 
extremity; they are reddish, with some white and greenish spots with a 
single, circular, green zone corresponding to the extremity. 


(1) As tho*excellfciit figure® and the coloured plate cannot be leproduccd here, a rihort 
dcsciiption of the fruits of £be two varieties will be useful: — 

" Turban pumpkin trait characterised by a swelling (sometimes snherical) situated 
at the extremity ; it has irom 4 to 5 sides and is light red with white and green marbling. 

e - HubbardS green pumpkin ”: iruit badly-shaped, spherical, slightly tapering at both 
ends, coloured dark green. Ed.) 
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From the seeds of one fruit of the F x (12.1 b), 45 plants of the F 2 were 
raised in 1917, and only 3 of these bore fruit. This generation is indica¬ 
ted by the number 7 (7.1, 7.2 ... 7.44, 7.45). 

In this second generation, theie -were a laige number of shapes and the 
most varied shades, which showed the results of the segregation of charac¬ 
ters in the hybrids of the two vaiieties of th e Cucurbit a maxima studied. 
It is very difficult to determine the genetic factors that come into play, on 
account of the great fluctuation and variability of the characters, as is 
seen by the considerable differences existing between fruits borne the 
same plant. In any case, however, as far as the red colour is concerned, it 
is easy to recognise the character of a monohybrid, for out of 45 plants, 
33 were red according to the ratio 3 : 1. Red is thus dominant as regards 
green. None of the fruits were, however, entirely red, there was always 
some green about them, at least at the extremity. This green patch often 
extended and crossed the groove surrounding the cap-like top. Touches 
and patches of green are also met with in the “ Turban Pumpkin ” ; in the 
hybrid, these colours are apparently strengthened by the “ green Hubbard 
pumpkin ”. As regards the cap of the Turban pumpkin, this character has 
proved to be liable to great 'variation, for in the same plant some of the 
fruits have a well-developed swelling, whereas in others this character is 
hardly discemable. 

Of the 45 plants of the F 2 , however, 3 (7.18, 7.21 and 7.27) had com¬ 
pletely smooth fruits with no trace of groove or cap This gives the ratio 
15: 1, from which it must be concluded that the groove or cap depends 
upon the presence of 2 factors or determinants 

The study of the F 3 generation, which the author intends to undertake, 
will give more information as regards the genetic character of the material. 
The existence of many determinants, and hence the possibility of very many 
combinations, can already be deduced by analogy with the combinations 
obtained with the large number of chromosomes (12), found by M. hntfDE- 
gardh in the aploide of Cucurbit a Pepo> With 12 chromosomes, 2 12 — 
5096 different gametes are obiained, and 3096 x 5096 - more than 
25 million combinations. 

From what has been said, it is naturally difficult to obtain new, stable 
kinds of pumpkin by crossing different varieties of Cucurbita maxima. 

From the cross Turban pumpkin $ x fiilver-gre> pumpkin -? (1), an 
F x was obtained containing individuals of intermediate character with a 
well defined, though much smaller cap than the £ parent. In the F 2 , con¬ 
trary to what occurred in the F x , the size of the turban instead of being the 
same, varied within considerable limits. From one plant of the F a with a 
very small cap, fruits with Turbans of all dimensions were cfctained in the 
F 2 , some of them being even larger than that of the female parent. 

As regards colour, red predominates over gre*n and alTthe other co¬ 
lours In the F 2 , there were hybrids with red, pink, flesh-coloured, pale 


[»] 


(1) Flat wheel-shaped fruit of a daik dirty-green colour. (Ed.) 
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ydlow, dark 3-ellow, white, dark-red, light-red, grey and other coloured 
fruits, whereas in the F 1 all the pumpkins were red. 

Grey predominated in its turn over brown and green. From the seeds 
of grey fruits obtained by the self-fertilisation of an F» plant, J7 plants with 
brown or green fruits (without trace of red) were obtained in the F z . This 
second experiment (Turban pumpkin x Silver grey pumpkin) again pro¬ 
ves that the different forms of Cucurbita maxima can be crossed, and that 
they give rise to Mendelian phenomena. 

Crosses Between different Forms of Cucurbita Pepo. — Crosses 
were made between “ Vegetable Marrow ” and “ Regenschirm ” (Regen- 
schirm = “ Patisson ” properly so-called = “ Artichaut d’Espagne ” = 
“Bonnet d’electeur ” — “ Arbouse d’Astracan, according to JSTaudin). 

“ Regenscherm ” is a non-dimbing plant of bushy habit and is a 
free-grower; its fruits are flat and yellowish white in colour; seen from above, 
they look like small open umbrellas (hence the name of the variety). 41 Ve¬ 
getable Marrow ” a climbing, free-growing plant with cylindrical, yellow 
fruits. 

The hybrids of the F 1 were climbers like the male parent “ Vegetable 
Marrow ”, and had elongated, oviform fruits. As regards their colour, 2 of 
the plants bore dark-yellow fruits, 1 had 3 T ellow fruits with orange spots, 
and the thr e others had 3 T ellow fruits. 

In all probability, the specimen of Regenschirm used in the cross was 
a heterozygote as regards the characters 3^ello wish-white and orange, the 
first being dominant over the second. The colour of the Itybrids of the F x 
with orange fruits, was the result of the combination of the " orange " 
gamete of Regenschirm with the “ yellow ” gamete of Vegetable Marrow, 
whereas the colour of the fruits home by the other plants resulted from the 
combination of the “ > T ellowish-white ” gamete of Regenschirm and the “ 
“ 3 T eflow ” gamete of Vegetable Marrow. This latter gamete, when pre¬ 
sent at the same time as the ydlowish white gamete gives a more or less, 
intermediate shade. 

The F 2 of an orange fruit of the F\ was extraordinary complicated, 
being of all possible colours, tints, and shades from 3 T ellowish-white to 
orange, and passing through the intermediate shades of bright yellow and 
dark 3 T ellow; from light green to dark green and blackish-green; in addition 
some fruits were coffee-coloured, a shade that had never been seen l>eforc. 
There was the same variety in the shape of the fruits which were spherical 
cylindrical, turbaned, apple-shaped, pyriform, etc.; the surface of the fruit 
might be smooth or wrinkled, of a uniform colour or variegated, spotted, 
mottled, etc. 

Althougb-these characters were subject to, great fluctuations, yet we 
must admit the existence of a rather complicated structure, and of Mende¬ 
lian phenomena that are far from simple. 

By the selfing of an individual of the F 2 (8.12) having fruits of a light 
brown (cafe an lait) colour, 28 hybrids of similar colour, but of the most 
varied shaped, were obtained iu the F§> Therefore the plant 8.12 was a 
homozygote as regards colour, but a heterozygote as regards shape. 

139] 



PfANT BREED IN G 


5J 


An individual of theF 2 (8.20), with pyriform, wrinkled fruits of a dark 
green colour, pioduced in the F.* offspring that were heterogeneous from 
the point of form and rugosity, but homogeneous from that of colour, all 
the fruits being orange, either uniform or mixed with green. Here orange 
is dominant as regards green. As however, all the fruits before becoming 
orange passed through a green stage, it may be admitted that the female 
parent would also have assumed as orange tint in time. 

From 8.31, a plant of the F 2 , with pyriform, flattened fruits, hybrids 
were obtained with fruits of a uniform orange colour, but also heterogenous 
as to iorm. 

Finally, from 8.32, a plant of the F a with apple-shaped fruits of a 
dark orange colour, were obtained, in the F 3 , hy brids of very varied shapes, 
but nearly all with orange coloured fruits, there being only a few green or 
light-brown specimens. 

On comparing the data obtained in the F s with those referring to the 
Fj,, it appears that, as a rule, the first generation is les polymorphous than 
the second. 

Although it was not possible to determine individ ually all the genetic 
factors or determinants implicated, it can, however, be stated with confidence 
that the different forms of Cucurbita Pepo , when crossed amongst them¬ 
selves, give rise to Mendelian phenomena. 

Cross “ Oranje Apfei, (orange pumpkin) x Vegetable Marrow. 
— “ Oranje-Appel ”, according to Naudin, would seem to be a variety 
of Cucurbita Pepo , but other writers regard it as another species, Cucurbita 
auriantiaca . It has luxuriant climbing stems, and small fruits of the size 
of an orange and dark orange in colour. 

In effecting reciprocal crosses (Oranje-Appel £ X Vegetable Marrow <3, 
and Vegetable Marrow $ x Oranje-Appel $) between these two forms, very 
different results were obtained in both cases. With Oranje-Appel as the 
female parent,.the fruits were smaller than when Vegetable Marrow was the 
female parent. This difference also occurs in the F 2 ; hybrids with Vege¬ 
table Marrow as a grandmother bear much larger fruits than those of which 
the grandmother is Oranje-Appel. There we have a case of transmission 
from the maternal side (matrocline hydrids). 

General Conclusions. — (1) The Iyinnean species Cucurbita maxima 
and Cucurbita Pepo are composed of numerous varieties or constant forms 
(Jottedain\ s elementary or small species). 

(3) The elementary species belonging to the same Linnean species can 
easilj" be crossed, and produce fertile hybrids giving in the F x many cases 
of segregation of characters. 

(3) Crossing experiments between forms belonging to* different spe¬ 
cies have hitherto given negative results. 

(4) Given the large number of experiments, # made witk negative re¬ 
sults, it may fairly be assumed that neither Cucurbita Pepo , nor C. maxima * 
can be crossed with C. melanosperma ; it can also he stated that it is not 
possible to cross C. Pepo with C. maxima, although the experiments 
in this case have been fewer. 
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(5) Hybrids obtained by crossing C. Pepo and C. aurantiaca Willd. 
are fertile and give rise to segregation phenomena, just as if the parents had 
belonged to two varieties (Jourdans’ species) belonging to the same 
species. It should however be noted that Naitoin regards C. aumntiaca 
as a very definite variety of C Pepo . 

(6) Reciprocal crosses between C. Pepo and C. aumntiaca show cer¬ 
tain differences in the length and other dimensions of their fruits, differences, 
in every case, of a matroclinal character. Although very improbable, it 
is not absolutely impossible that this occurrence may be due to the hete¬ 
rozygous nature of the forms crossed, seeing that the characters in question 
are always transmitted on the maternal side. 

{7) In no case was parthenogenesis or apogamy observed. 

(8) Some of the forms studied were parthenocarpic. 

40 - The Artificial Production of Vigorous Trees by Hybridisation.— hbyry, a., 
in Quarterly Journal of Forestry, vol. XTV, no 4, pp. 253-257, bibliography of 6 
works. Lon 1 ©!!, Oct. 1920. 

For several years the author has been making experiments in the pro¬ 
duction of new trees by hybridisation, in the hope of obtaining fast-grow¬ 
ing kinds that would produce timber rapidly ( 1). A considerable number 
of such trees have occurred accidentally, and among them may be mentioned 
the I/Ucombe Oak, the Huntingdon Elm, the Black Italian Popolar, the 
Cricket Bat Willow, and the London Plane. These all show the striking 
feature of first crosses in the difference of the rate of their growth from 
that of the parent species. These hybrids of the first generation, in trees as 
in other plants are remarkable for their size, rapid growth early and free- 
flowering, the ease with which they can be multiplied, and in all probability 
their comparative immunity from disease. Impressed with these facts, 
the author urged in 1910 that the artificial production of trees by 
crossing was a new and important field of research. 

It is a popular belief that fast-grown timber is necessarily soft and 
comparatively worthless. This is a fact in most conifers; but in one class 
of broad-leaf trees, the wood of which is characterised hy large pores 
in the inner part of the annual ring, the contrary is true, as the faster the 
timber of these trees is grown the stronger and denser it becomes. This 
class includes oak, ash, chestnut, hickory and walnut, the .species in 
fact that, par excellence, produce the most valuable timber. 

The difficulty of growing the ordinary species of oak, ash and walnut 
is the long period required for their maturity, which renders hopeless, ex¬ 
cept on the best soils, all chance of an adequate financial return. With¬ 
out vigorous first crosses, the most valuable classes of timber can only 
be grown in limited quantity. 

Immunity from disease might be expected in some, if not all, first 
crosses. In the case Of ordinary species, individuals of great vigour 
are undoubtedly less liable than weaklings to the attacks of most fungi 

(1) See R. 1915, No. 31 {Ed.) i 
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and axe probably less sought after by insects like Chernies and Aphis. In 
this way, the Dunkeld hybiid Inarch (Larix eurolepts , A. Henry)* may 
prove immune to Dasyscypha. There is also a possibility of obtaining 
hybrids, capable of thriving on certain classes of soil, as chalk and peat, 
on which ordinary kinds of trees cannot be properly grown. 

An important question is the propagation of these vigorous crosses 
once they are created. The first cross does not come true from seed and 
can only be multiplied by vegetative reproduction. This is easy when 
the trees are readily propagated by cuttings, as in the case of poplars and 
willows, or by layers, like the Huntingdon and Belgian elms. We 
may resort to grafting low on stocks, which should be seedlings of one or 
other parent. 

No explanation has yet been offered in the author's opinion as to the 
real cause of the extraordinary vigour displayed by hybrids. The vigour 
is distributed over the whole plant, and is as conspicuous in the roots as 
in the stem and leaves. What we actually observe is not only an accele¬ 
ration of, but also an increase of cell-division in all parts of the plant. The 
cells divide very quickly, continue to divide, and thus buildup a taller stem, 
a more extensive root-system, etc. It is possible that the s timu lus which 
causes growth (i. e ,cell-division) to commence and to continue is some 
soluble compound or enzyme. Whether the amount of vigour in hybrids 
is directly associated whith the degree of relationship between the indivi¬ 
duals that are crossed is a disputable point, but one of pratical interest in 
the selection of parents for crossing experiments. One of the author's most 
vigorous hybrids Populus generosa , is derived from two paients so* little 
rdated that they are placed in two distinct sections of the genus. A cross 
between two races of the common alder shows considerable vigour, though 
the parents can only be distinguished by the most trivial characters. 
The fact, if established, that different races when crossed give vigorous 
progeny could be turned to practical account in plantations and forests 
where natural regeneration is looked for. The introduction of a few lines 
of the Riga variety into a plantation of native Scots Pine might ulti¬ 
mately (as pollination would be effected by the wind), give seedlings of 
enhanced vigour. 

The production of hybrid trees can be undertaken with the best chan¬ 
ces of success in southerly stations, where numerous species happen to be 
cultivated. If hybridisation is tried on a commercial scale, lofty green 
houses and ladders will be required for the protection and easy handling 
of the flowers of many species. 

Very little has actually been done in hybridisation of forest trees. 
Exotzsch started work in this direction in 1845 at Berlin. Hg crossed four 
pairs of species, all common trees (pine, oak, alder and dm), and after 
eight years the hybrids averaged one-third better than the parents. We 
next hear of artifiidal hybridisation of trees in CalSoraia, the most nota¬ 
ble being the production of the Royal and Pardox hybrid Walnuts, by 
Burbank. The statements currently made in books about these are gross 
exaggerations; neverthdess, there was considerable increase of growth. 

[40] 
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The original Royal Walnut, produced by a cross actually made in 1878, 
was measured by Shull in 1907, and found to be 50 % It. in height and 126 
inches in diameter breast high. The authors experiments, carried out 
in 1909-1914, produced several interesting hybrids, the most remarkable 
being Populus generosa. Subsequent experiments in hybridisation carried 
out at Kew during the war have resulted in the production of numerous 
seedlings of ash from various crosses that were carefully made, the parent 
species being Fraxinus excelsior , F. americana, F. Pennsylvania and F. ore - 
gona. In no case can one detect the slightest difference between the 
seedlings and the mother parent, and it seems then as if this is an example of 
what Bateson calls monolepsis (1). The occurrence of this phenomenon in 
Fraxinus is very embarrassing and would seem at first sight to put a stop to 
all chance of obtaining true hybrid ash trees. In nature, however, there are 
cases where hybrids occur, bur occur with great rarity, the conditions 
for their production being unknown. In the case of the ash, the experiments 
ought to be multiplied and be carried out on a very extensive scale in some 
place where pollen of numerous species would be available. The author 
suggests Washington D. C. as the best locality. 

The financial advantage of producing a hybrid ash is obvious, but 
may be simply illustrated as follows. , Grant that on a certain soil the 
common ash attains the requisite size and suitable for felling at 70 years 
old, and that the hybrid ash, quicker in growth, equals this at 56 years old. 
Assuming the rate of interest to be 5 per cent which ireans the doubling 
of capital in 14 years, it will be readily seen that the hybrid ash in this case 
is twice as productive as the common ash. The doubling of the value, is an 
object worth considerable outlay in experiment, and in the author's 
opinion the artificial production of hybrid trees ought to be taken up 
seriously and arrangement be made for the establishment of a station 
for this research either in France or in the United States. This station 
might be internationalised. 

41 - The Electrification of Seeds by the Wolfryn Process. — Suhon, 2V*\ ii. f., in 

button and Sons , Bulletin No. ix pp 1-7, Reading 1920 (2). 

A series of tests were carried out with seeds of mangold, swede, cattle 
cabbage and carrot to compare the percentage of germination and the crop 
values from seed: — 1) Untreated (2 control plots); 2) treated by the Wol¬ 
fryn process; 3) immersed in salt solution; 4) immersed in sulphate of 
ammonia solution; in the two last cases, 4 oz., per gallon solutions and sub¬ 
sequently dried at a temperature of ioo°F. The purpose of the experiment 

(x) The m§st notorious example observed by Bateson was as follows: the oichid 
Zygopi f alum Mcickayi fertilised with pollen of various other orchids ( Odonioglossum sp., 
Lycasta sp., Qfctdtvm sp.), gave purely maternal plants. On the other hand, without 
pollination no seed is set $<? that Z . H Icckayi is not pathogenetic. Baieson states that the 
conclusion cannot be avoided that lertilisation has acted as a stimulus to development 
without any admixture of paternal character. — See Bateson, W, Mendels Principles 
of Heredity, p. 248. Cambridge University Press, 1909. (Ed.) 

(3) See R. June, 1919* No. 720. (Ed) 
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was to ascertain if the process is sufficiently beneficial as regards results to 
justify the expense entailed, and also if the benefit is due only to this pro¬ 
cess of if equally satisfactory results can be obtained through immersion 
alone. 

Germination Test — Notwithstanding the one or two points which 
appeared slightly in favour of the electrified seed, the general results could 
only be regarded as inconclusive. The mangold seed (electrified) showed 
the highest germination, but was closely followed by the seed immersed in 
sulphate ot ammonia solution. The untreated seed with carrot and cab¬ 
bage stood first in the final results 

Field Test — On light loam on a gravelly subsoil; in 1918 dressed with 
farmyard manure and cropped with lettuces, endives etc; no manure in 
1919. In this case also the mangold electrified seed gave the more marked 
result and a slightly higher yield than any of the other tests. 

In no case was the plant from electrified seed observed to appear above 
ground in advance of the others. With regard to the other crops, reviewing 
the outdoor tests as a whole the results hardly appeared conclusive, the 
returns from the electrified seed showing no distinct advantage over the 
other sections. 

4 2 - Glassification and Detailed Description of Some of the Wheats of Australia. — 

Commonwealth of Australia , Institute of Science and Industry , Bulletin No. i8 t p. 1-48. 

pi. 5- Melbourne. 1920. 

Results of an investigations made concerning the classification of 
Australian wheats, which were subdivided into 16 classes, each class being 
distinguished by one of the following points: — bearded or beardless ; 
pubescent or glabrous; dark chaffed or light-chaffed; dark grained or fight 
grained. 

Although 16 classes are theoretically possible, actually all the wheats 
here described are included in the following classes: 

1) Bearded, glabrous, light chaffed, light giaincd. 

2) » » dark chaffed, light grained. 

9) Beaidless, glabrous, light chaffed, light grained. 

10) » » light chaffed dark grained. 

11) Beardless, glabrous, dark chaffed light grained. 

12) » » b » daik grained. 

13) » pubescent, light chaffed, light grained 

The majority belong to Classes n or 12. Each class is in its turn di¬ 
stinguished according to the following botanical and agricultural characters. 

I. Botanical characters: i) Solid or hollow straw at the 3 rd intemode 
from the head. Any variety in which the majority of the cutfns in a plant 
have a diameter of the central cavity less than half the diameter of the straw 
can be classed as a solid strawed variety; 2) character of awns: \ good many 
wheats possess awns which are longer at the tip than those at the base ; 
in some cases nearly all the spikelets may have short awns which are little 
more than acute beaks to the glumes and these are termed tipawned; 3) cha¬ 
racter of head: either dubbed, square or tapering. In the first case, the 

[41-4*] 
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head, is “broader and more dense at the tip than at the base ; in the second 
almost an equal breadth from tip to base and third*, narrower at the tip ; 
4) density of ear (number of spikelets per 100 mm. of rachis) three possible 
degrees of density can be recognised: a) dense type with any thing over 
25 ; b) medium dense type 20 to 25 ; c) open t}'pe under 20 ; 5) spikelets: 
These vary in size and appearance, some being compact with the florets 
tightly packed together and the outer glumes pressed against the outer 
florets, while in others the rachilla to which the florets are attacked is elon¬ 
gated, causing the florets to spread and open out, and the whole spikelet 
to become fan shaped. The spikelets in the majority of Australian wheats 
can be described as medium spreading; 6) number of grains per spikelet: 
the greatest number found is 7, but the usual number is from 4 to 5 while 
some varieties seldom have more than 2 or 3 ; 7) outer glumes: in some ca¬ 
ses the keel is broad at the tip and practically disappears at the base while 
in others it is small, but is even throughout the entire length of the glume : 
the apex of the glumes varies from long to short, straight to curved, blunt to 
acute; the presence or absence of a lateral point on the shoulder, which 
marks the termination of a large vein is 1 sually characteristic for a variety: 
The following types of outer glume are found: — a) Keel even, bleak blunt 
no lateral point e. g. Federation; b) keel even, beak long, distinct lateral 
point, e. g. Dart’s Imperial; c) keel broad at tip, beak long, blunt, slight la¬ 
teral point, e. g. Roseworthy ; d) keel broad at tip, beak long acute, e. g. 
Bearded Gluyas; d) keel even, marked, beak small, distinct lateral point, 
e. g. Huguenot — 8) Grain. — Colour, size, shape and hardness are all su¬ 
sceptible to great variation, dependent to a certain extent on the season. 
Grains rich in gluten are translucent, whereas those rich in starch content 
are opaque; a wet season will cause almost any grain to be opaque, the slow 
ripening inducing a large formation of starch, while rapid ripening in a dry, 
warm season produces a flinty, translucent appearance. Two distinct types 
of colour can be recognised: dark or red grained and light-grained. As to 
size, the smallest grain measured on an average 6.5 or 7 to 8 mm. The 
general shape is constant: blunt at both ends and square in outline; length 
and breadth much the same; long, narrow and pointed; usually oval. 

Agricultural characters : — Stool big property . — Meteorological 
conditions have a considerable effect on stooling. This is evident accord¬ 
ing to the results obtained at Tongerenoug Agricultural College with the 
same varieties of wheat during the two seasons of 1912 and 1914. I11 19x2 
the plants wer<* above ground by the end of J une and the rainfall was heavy 
up till the end of August; while in 1914 there was less rainfall at seeding 
.time and during the early stages of development. Some of the variations 
in stooling properties are as follows 


Federation 
Firbank . . 
Thew . . . 
Kubanka . . 
VandiUa King 
Huguenot . . 


19x2 

1914 

31 

8 

x8 

11 

16 

0 

31 

0 

11 

6 

5 

4 
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These figures show that it is useless to do more than describe a variety 
as a poor, medium or prolific stooler. 

Season . — The division into early, mid season, and late wheats is 
based on the time of ripening of the ear. But although it is certainly a 
constant feature in a district with a fairly equable climate, such as is found 
in Victoria, this does not hold throughout the Commonwealth, with its 
widely varying climates. Wheat in a district with winter rain and a warm 
dry spring will-tend to ripen much earlier than in a district with a cold dry 
winter and spring rains. In the first case the, varieties tend to ripen at 
much the same time, whereas in the second there will be more than a month's 
difference between the earliest and the latest varieties. This can also be 
seen in the same district in two different seasons. 

These fluctuations are, however, considerably reduced, if the length 
of time elapsing between germination and full bloom is taken into conside¬ 
ration. 

The following are some of the results obtained at the Roseworthy Agri¬ 
cultural Experiment Station, 1906-1908: 

Number of days 
between germination 
and ripening 


Early varieties .. 179 

Mid-season . 198 

Late .. 20b 


with a maximum difference of 27 days. 

Number of days 
between germination 
and blooming 


Early varieties . 132 

Mid-season varieties . 150 

Late varieties. 171 


With a maximum difference of 39 days. The data collected by Prof. Per¬ 
kins of Adelaide are therefore confirmed as regards the advisability 
of taking into account the date of time of earing rather than the 
time of ripening before classifying as early or late. Although the time 
of heading is not in any case more than 14 days at the most, the variation 
in the time of ripening may be as much as 70 days. It has not, however, 
been possible as yet to collect lists from the different States as to the time 
of heading and the seasons here mentioned refer to the time of ripening! 

Character of Early* Growth. — Erect stems — as they appear above 
ground, develop vertically; this in striking contrast to the spreading type 
in which the stems lie horizontally. Between these 2 extremes, 2 intermed¬ 
iate types may be distinguished. 

The following list includes the most important varieties grown in Au¬ 
stralia divided up into classes and types according to the definite botanical 
characters and the more variable agricultural characters : 

C l ass I. — Type 1: Bearded, glabrous, light chaffed and light-grained. King’s White. 

Class II. — Type 2 : Bearded, glabrous, light chaffed, dark grained: King’s Red. 

Class III. — Type 3 : Bearded, glabrous, dark chaffed, light grained: Bearded Gluyas. 

m 
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Class. IV. — Beardless, glabrous, light chaffed, light grained. 

Type 4 : Head slightly chibbed, tip awned, straw hollow or slightly pithy, grain large : 
Currawa, Penny, Dart’s Imperial , Clubhcad. 

Type 5 : Head square or very slightly dubbed, sometimes tapering, tip awned, straw hol¬ 
low or slightly pithy, grain large. Major, Wallace, Purple Straw. 

Type 6: Head slightly tapering, tip awned, straw hollow or very slightly pithy, grain 
large: Steinwedel. Roseworthy, Yandilla King , Farmer’s Friend, Baroota Wonder , Bunyip. 
Type 7: Head tapering, tip awned, straw hollow or slightly pithy, grain small: Queen Fan. 
Type 8: Head tapering, tip awned, straw hollow but with slight pith, grain large: Triumph • 
Majestic, Genoa , Florence. 

Type 9 : Head tapering, tip awned, straw hollow, pithy, grain large : Marshall’s No. 3, 
Rytner, Firbank, Caliph. 

Type ro : Head tapering, bald, straw very pithy almost solid, grain large : Warren. 

Type 11 : Head tapering, bald, straw hollow, grain large : New Zealand. 

Type 12 : Head tapering, bald, straw hollow, grain small: Comeback Jonathan, Bobs. 
Class V. — Beardless, glabrous, light chaffed, dark grained. 

Type 13 : Head tapering, tip-awned, straw hollow but pithy, grain small: Marquis. 

Type 14 : Head tapering, bald, straw hollow, grain large : Warden. 

Type 15 : Head tapering, bald, straw hollow, but slightly pithy, grain small. Cedar. 

Class VI. — Beardless, glabrous, dark, chaffed, light grained. 

Type 16 : Head square, almost clubbed, tip awned, straw hollow, grain large: Bay ah. 
Type 17 : Head slightly tapering, tip awned, straw solid, grain large : Gluyas , Canberra. 
Type 18 : Head slightly tapering, bald, straw hollow, grain medium. Federation, Hard 
Federation. 

Type 19 : Head tapering, slender, tip awned, straw hollow, grain large: John Brown. 
Type 20 : Head tapering, bald, straw hollow, but pithy, grain small: College Eclipse. 
Class VII. — Beardless, glabrous, dark chaffed, dark grained: 

Type 21: American 5 - 

Class VIII — Beard less, pubescent, light chaffed, light grained. 

Type 22: Jumbock. 

All these wheat varieties are common and Federation only represents 
75% of the total production. Durum wheats are far less common, 
these are:— 

Class I. — Type 1: Bearded, glabrous, light chaffed, light grained: Kubanka. 

Class H. — Type 2 : Bearded glabrous, dark chaffed, dark grained: Medcah . 

Class III. — Type 3 : Beardless, glabrous, dark chaffed, light grained: Huguenot. 

The author gives a detailed description of each variety accompanied 
by plates and^figures. The following are the data relative to the origin 
of each variety: 

1) King’s WhiteT Selection by Roseworthy Agricultural College from Joseph King's King's 

Early. 

2) King’s Red : Selection by Roseworthy Agricultural College from Joseph King’s King’s Early. 

3) Bearded Gluyasz Appeared as a sport in Roseworthy Agricultural College, Gluyas selection 

plots. 
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4) Currawa Hybrid obtained by H. Pye by the following crosses: 


Northern Champion x Cretan 
kittle Club x Unnamed 
Currawa 

5) Penny: Slection from Squarehead, produced by Penny, Green Hills, Western Australia* 

6) Dart’s Imperial: Selection from an unknown variety produced by X. Dart of Nhill. 

7 ) Qubhead: (=California Club, Oregon, Chili, Iyittle Club): imported from the United States 

8 ) Major : Federation X Wallace Bred by H. Pye of Dookie. 

9) Wallace : Purple Straw X Fife Indian Bred by H Pye. 

10) Purple Straw: Unknown. 

n) Steinwedel: Selection from Champlain’s Hybrid of Dalkey, South Australia in 1886. 

12) Y a n di ll a King: Yandilla X Silver King. Bred by R. Marshall ot South Australia. 

113) Roseworthy: Received by Roseworthy Agricultural College from Farrar in 1902 as 
Jonathan. It was grown there for some time, but in 1913 it was found to be quite 
different from the original Jonathan, and it was therefore renamed Roseworthy. 

The hybrid Jonathan was apparently sent in an unfixed condition. 

14) Farmer’s Friend : Selection from Purple Straw, by John Johns, of Katandra, Victoria. 

15) Baroota Wonder: Selection probably from Ward’s Prolific by G. Crittenden, Telowie, 
South Australia. 


16) Bunyip: obtained by the following Crosses. 

Blount’s Uambrigg x Hornblende 
Purple Straw x Improved Fife King’s Jubilee x Unnamed 
Rymer X Maffra 

Bunyip 


17) Queen Fan: Fan X Carmichael’s Eclipse Cross-bred produced at Ro^eworthy Agricultural 
College. 

18) Triumph: Silver King X Rangit. Bred R. Marshall, South Australia. 

19) Majestic: election from Ward’s Prolific by R. Marshall. 

20) Genoa. 


White Naples X Improved Fife. 

White Naples X Unnamed Improved Fife x Eden 

Unnamed x Unnamed 

Genoa 


Bred by W. Farrer. 

21) Florence. 


White Naples X Improved Fife 
Unnamed x White Naples Improved Fife x P&en 

Unnamed X Unnamed ^ 

Florence 


Bred by W. Farrer. 

22) Marshall’s No. 3 Bred by R. Marshall, of South Australia. 

23) Rymer: Improved Fife x Purple Straw. Bred by W. Farrer. 

24) Firbank. 


[ 4*3 
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Blounts Eambrig x Homeblende 

Unnamed X King’s Jubilee 
Zealand x Maffra 
Firbank 


Bred by W. Farrer. 

*5) Caliph: Marshalls No 3 X King’s White Crossbred produced at Roseworthy Agricultural 
College. 

26) Warren : 


Bobs x Jonathan 

Unnamed x Warner 
Warren 


Bred by W. Farrer. 

27) Xhew: * 


Sinew x Improved Fife 
Unnamed 


Impioved Fife x Hussar 
Unnamed 


Selection from Blount’s Uambrigg x Unnamed 

The™. 


28) Zealand (= Berthoud): Imported from France by G Berthoud 

29) Comeback. 


Hornblende X Indian A 

Varessa x Indian G 
Improved Fife x Unnamed 
Comeback 


Bred by W. Farrer 

30) Jonathan 


Fife X Hussar 

Unnamed X Indian G 
Jonathan 


Bred by W. Farrer. 

31) Bobs: Cross between Nepal barley and Early Eambrigg. Bred by W. Farrer. 

32) Marquis : Crow between Red Fife and an Indian Wheat, Calcutta Hard Red. Originated 
in Canada. 

33) Warden. «r 


Quartz X Ward’s White 

Unnamed X Red Bordeaux 
Warden. 


c«] 
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Bred by H. Pye. 
34) Cedar 


35) Bayah 


Jonathan < Zaft (Indian) 

Unnamed x Power’s Fife Manitoba) 
Unnamed X Power’s Fife 
Cedar 

Improved Fife X Uambrigg Australian (Manitoba var) Talavera 
Jonathan N Unnamed 
Bayah 


Bred by W. Farrer. 

36) Gluyas: Selection from Ward’s Wheat by Messrs. Gluyas of Telowie, South Australia. 

37) Canberra : Cross between Federation and Volga barley. Produced at Wagga, New South 
Wales, by R. Hurst under instructions from W. Farrer. 

38) Hard Federation: Selection from Federation, by J. T. Predham of South Australia. 

3q) Federation: 


Improved Fife x Elawah 

Yaudilla X Purple Straw 
Federation 


Bred by W Farrer. 
40) John Brown. 


Ble carrc > Wards White 
Improved Fife x Unnamed 
Hornblende X Unnamed 

" Unnamed X Fambrigg’-s Austialian Talavera 
John Brown 


Bred by W. Farrer 

41) College Eclipse: Selection from Cirmiehaels Eclipse, made at Roseworthy College. 
43) American 8 : Imported from Ameiica. 

43) Jumbuck: 


Fife X Tai dent’s Blue 

Unnamed X Australian Talavera 
Jumbuck. m 


Bred by W. Farrer. ^ 

Durum Wheats * 

44) Kubanka (= Belotourka): Obtained from Kazan Kerghiz Steppes. Russia. 

45) : obtained from M. Vilmorin, Paris. 

46) Huguenot: produced by A. Corrdll, of South Australia, selection fiom Medeah. 
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43 -The Wheats at the Paris Seed-Testing Station, —Schribaux , in the journal d*Agri¬ 

culture pratique. Year EXXXIV, No. 35, pp. 176-177. Paris, August 26, 1920. 

In the experiment field of the Paris seed Testing Station, 4 varieties of 
wheat attracted special attention in 1919-1910. These were as follows: 

(1) South Tunisian Touzelle. Ears 12 days before the Provence Ton- 
zeUe, is more resistant to lodging, and quite as productive. Does werll in 
South France, Tunisia, Algeria, and Morocco. 

(2) Carlotta Sirampelli (1). Grain of good quality, less resistant to 
rust than Rieti, but is more productive than the latter. Resists lodging. 
Can compare with some of the best northern varieties, 

(3^ and (4) Vuiteboeuf and Bretonnieres (2). Early productive, 
grain of good quality, very resistant to cold. 

44 - The New " Peace Hybrid Wheat”. — Ganbop, G in the Journal d’AmouUure pra¬ 

tique, Year 84, No 1, p. 298, 1 fig Paris, October 7, 1920 

Messis Viemorin-Andrietjx have just put on the market a new wheat 
the " ble hybride de la pais: ”, obtained by crosses effected by P. de 
ViEHORIN. 

This new hybrid is a descendant of the f< ble hybride hatif inversable ” 
(early non-lodging hybrid wheat). Its other ancestors are Bordeuax wheat 
and one of the old Vilmorin hj'brids. Its height is that of the " early non- 
lodging variety; its straw is stiff and strong, and glaucous before maturity. 
The ear is large, dense, red, and nearly square. The grain is large, yellow, 
and of clearly superior quality to that of the early " non-lodging hybrid 

This new wheat has been tested in several farms in the Paris district, 
where its yield has been roughly equal to what of the “ early rion-lodging 
hybrid ”. It belongs to the series of alternative wheats. When sown in 
autumn it is slightly later than the " early non-lodging In the spring 
it can be sown up to the middle of March and grows very well under these 
conditions. 

45 - Early Varieties Of Wheat and Oats. — Severin, R., in the Comptes rendu 9 de VAca- 

drmte d?Agriculture de France, Vol. VI, No. 25, p. 640. Paris, July 7,1920. 

With the idea of completing, in the order ot ripening, the scries of 
early wheats that are rust-resistant in the climate of the Gironde, the 
author presented to the Academic, after Pusa K* 0 . 4, Hindi, and Pereal 
Toti, type ears of 3 varieties of the same order and suitable to arid soils 
of average fertility and to the rudimentary methods of dry-farming, as 
these wheats can grow with as little as 300-350 mm. of rain. These wheats 
are of average productiveness and are adapted to producing early crops, 
for they ripen earlier than rye and all the native wheats (semi-winter), 
or to extra-late spring-sowing, when the crop ripens at the same time as 
autumn wheats*. They can also be grown in summer, in order to compensate 
for any deficiencies in the normal harvests by a new autumn crop. They 
are as follows”: — 

(1) See R„ Feb, 1915, No. 167; R, Nov., 1916, No. 1175; R, Jan., 1918 
No. 35. (Ed,) 

(2) See R, t Nov-Dec., No. 1090, (Ed.) 

[43-451 
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(1) Awnless “ Cedar wheat,” of Hindoo origin, selected by the 
Agricultural Station of Berkeley, California. Its straw is short/ fine, 
flexible, resistant to lodging, and the red, glutinous, grain is characterised 
by a dorsal furrow. 

(2) Awned “ Propo” wheat, of very vigorous giowth, strong til¬ 
lering and regular yield. Its narrow leaves, fine flexible straw that bends 
under the weight of the ears, all contribute to form the pendent tufts 
that characterise its habit The grain is whitish, and gives a lemon flower 
much prized for fancy-baking and pastry-making. 

(3) Chinese wheat (introduced by Verses of Orleans in 1918) has 
an awned, cylindrical ear, which i c short and blunt, and packed with 
coloured grain emerging from the glumes; the grain is dry and semi-glu- 
tinous This variety is characterised by guch a capacity for tillering* 
that it may be said to bear two crops a year. 

The authoi subsequently presented 2 samples of awnless, Schribaux 
Ligowo ^ Biie oats (1) .The Ligowo x Brie oat cultivated in Gironde 
has no awns, as has been founcL on growing it is summer and spring for 
two yeais. He also showed the " Liberty ” variety of oat, which was 
obtained by Prof. Saunders (Cerealist of the Dominion of Canada). It 
is awnless, which makes it much in request by the oatmeal industry, 
and, in addition, very early. 

46 -Relative Yields from Broken and Entire Kernels of Seed Maize. — brown, e b , 

in the Journal of inuncan Society of Agronomy Vol 12, Nos 0-7, pp. 196-197 
Washington, C. Sept-Oct, 1920 

Investigations were carried out in 1914 to discover whether injuries of a 
physical nature to kernels of seed maize affects the growth, development, and 
productivity of the plant. Broken or cracked kernels from each ear were 
planted in comparison with uninjured kernels from the same ear. The break¬ 
ing was similar to the injuries that frequently occur in mechanical shdling 
and see ding . The injuries were confined to the endosperm, in no instance 
extending to the germ. 

The following shows a comparison between the relative yidds ob¬ 
tained : 


Class 

Adult 
^ plants 

Ears 

pioduced 

Total 

weight 

of 

ears 

Fars 

per 

plant 

Average 

weight 

of 

eais 

lb 

Yield 

per 

plant 

lb 

Yield 

per 

acre 

bus 

Broken seed 

57 

57 

36 5 

I OOO 

640 

*640 

( 640 

Entile seed . 

78 

77 

55-4 

988 

616 

716 

; 71 * 

Difference . . . 

— 

1 ~ 

— 

— 

— 

| — 

u 


(1) See JR, May, 1920, No 507. ( Ed ) 
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Based on 7 000 plants per acre and 70 lb., of ears to the bushels. 

The field germination from the broken seed was less than from the en¬ 
tire seed, and the seedlings were weaker. The general height of plants at 
maturity did not materially differ. In number of ears per plant the in¬ 
crease in number of ears from the broken seed was associated with the in¬ 
creased space per plant resulting from the poorer stands. The weight of 
ear and yield per plant was consistently less than that from the entire seed. 

In practical maize growing the losses in yield per acre from broken 
seed would be much less and frequently negligible, but the tendency would 
be the same. 

47 - Cultivation and Uses of Buckwheat in the United States. — TvFighty, e (Agro¬ 
nomist in Charge of Eastern Wheat Investigations), in the Unite A States Department 
ot Agriculture, Farmers' Bulletin,*1062, pp 3-21, figs- 6. Washington, D. C, Oct., 1910. 
A detailed account is given of the climatic requirements, soils most 
suitable, the general cultivation from sowing to harvesting, the thrashing 
methods employed and the yields. Buckwheat is grown principally in 
the north-eastern part of the United States, more than 60 % of the crop 
being produced in New York and Pennsylvania. The area production 
and farm value (1) 1904-1908, inclusive is shown as follows * . 




Average 1 

| 

A\erage 

Year 

Aae 

yield | 

Production 1 

value 



per aae | 

1 

pei acre 

Annual average 

acres 

bushels 

busnels 

1 

dollars 

J904-1908.. 

789 000 

1 

18.861 

1 

14SS0000 - 

12.32 

1909-1913 . 

843 OOO 

19.71 1 

16 616 OOO 1 

13-73 

1914-1918.. 

S70 boo 

17.76*1 

15 360 OOO | 

20.01 


The legal weight per bushel is 48 lb., in the States where most of the 
crop is produced, but varies according to the different States. 

This crop has been found to succeed well on acid soils, and on poor land. 
It serves to make even very hard land mellow and friable. Consequently 
it is a good crop to use in preparation for such crops as potatoes etc. It 
does best where the climate is cool and moist. 

Uses . — It is estimated by the United States Department of Agri¬ 
culture that on an average, 7 bushels (48 lb. each) yield x barrel (196 lb.) 
of flour, t\ e. a yield of 58 1 3 %. Buckwheat more than one year old 
is reported to make flour inferior to that made from new grain. The 
grain contains in each 100 lb., 10.8 lb. crude protein (about the same as 
maize), 72.5 lb. carbohydrates, and 215 lb. fat. 

The whole grain is^a source of food and feed and it makes a good poultry 
feed. The straw is also sometimes used and is more readily eaten by 
the stock if well preserved. 

(1) See 22 ., March. 1917, No=;. 215 and. 258. (Ed.) 
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Further uses of buckwheat are enumerated as follows: — weed 
destroyer, green manure and soil renovator, e. g. sowing with rye has 
been found advantageous , an orchard cover ; a honey plant. 

48 - Hairy-Vetch Seed Production in the United States. — kephuhi, x, w. (Scientific 
Assistant) and M\ckek, R. (Assistant \grologist, Office of Forage Crop* Investigations). 
in U S Jh butt went 0* Agriculture, Bulletin, No 876,32 p, figs 7 Washington, D. C, 
September 1, 1Q20 

“ Hairy vetch,” also termed “ Russian vetch,” " sand vetch ” and 
u winter vetch ” (Vicia villosa) is a hardy winter-annual legume, with 
wide adaptations to an unusual vaiiety of conditions and uses. It thrives 
in nearly all soils and climates and is probably more widely distributed 
than any other leguminous forage ciop except sweet clover. It is grown 
for lia3 T , pasturage, soiling, green manure, a cover crop, silage and seed. 
The plant is especia% noteworthy for its ability to grow on poor soil, 
for its resistance to cold, drought, and alkali; and for its comparative im¬ 
munity from insects and diseases. There qualities have led especially 
to the use of the plant for building up poor soils and as a substitute for 
red clover, alialfa, and the grasses in regions where these crops do not 
flourish. Hairy vetch has thus come to be considered as essentially a 
poor-land crop. It is equally valuable on richer soils, however, and can 
be used to advantage in any system of farming where a winter-growing 
forage crop is desired. 

The consumption of hairy vetch seed in the United States increased 
about twenty-fold in the 5-year period from 190S to 1913, and the crop 
is now grown in some part of nearly every State. Nevertheless, hairy 
vetch has not met with the general popularity that its good qualities 
would seem to warrant. 

A common objection to hairy vetch is that the plant is a weak-stem¬ 
med vine which is unable to stand upright withont support. Unless 
accompanied by a companion crop to which it can ding, it is apt to lodge 
badly and to make a heavy tangled masswh ich is difficult to plough under 
or to harvest But the high cost of seed has been the greatest handicap 
to its more extended use. 

In the past, large quantities ol hairy-vetch seed have been imported 
in the United States (4 547 824 lb., in 1913), but in more recent years this 
quantity has been greatly reduced {256 500 lb., in 1919). The reduction in 
imports resulting in the high price of seed, has lent interest to home pro¬ 
duction. 

Michigan has been the prindpal centre for the production of haiiy- 
vetch seed, but seed production has proved successful in practically all 
localities where the crop can be grown. m 

Hairy vetch is adapted to a wide range of sou types, but it does best 
on rich sandy loams. 

The crop can be seeded, harvested, and thrashed with ordinary farm 
machinery with bat little or no modification. 


[ 41 - 48 ] 
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The seed of hairy vetch is difficult to separate from the small grains 
with ordinary seed separators, but the spiral separators now used in many 
localities have proved successfull. 

Diseases and Insect Pests. — Until quite lecently hairy vetch 
was considered almost immune from the attacks of fungous diseases and 
inlets. But little work has been done in the matter oi identifying and 
determining methods of control for the diseases of hairy vetch. A leaf 
spot disease (Mycosphaerella pinodes) attacks the leaves of hairy vetch- 
quite frequently and does some damage. Amother disease (Protocorono- 
sfora nigricans) which attacks the stems, leaves and pods, has done 
considerable damage to hairy vetch and has been especially serious the 
past few years in the South Atlantic States. No control measures have 
been worked out for either disease. 

One of the few insects that injure hairy vetch to any extent is the 
pea aphis {Macrosiphum pisi) t which attacks the plants during the blos¬ 
soming period and sucks the juices from the stems and leaves just as the 
seeds are setting. In wet seasons and in heavy rank growth the aphids 
sometimes appear in great numbers and almost destroy the vines before 
their presence is suspected. Fortunately, aphids cause much less damage 
in the thin, open stands which are the most profitable for seed production. 
The injury from aphids is most likely to occur on heavy soils where the 
crop is grown for hay. No practical means of control is known. 

In the cotton belt, especially along the Atlantic coast, hairy vetch 
occasionally is injured seriously by the common cotton bollowomi (Chloridea 
obsolete e). The invasions of this insect, when taken in time, are easily 
combated. They are most likely to occur during the spring months 
before the other host plants of the insects are available for food. Where 
the cotton bollworm attacks hairy vetch, the most useful remedy is to 
apply the following mixture as a spray at the earliest possible moment 
viz powdered arseniate of lead i lb. -j- water 50 gal. Where this poison 
is used at the strength specified, there is comparatively little danger of 
poisoning cattle. It is advisable, however, not to pasture vetch that has 
been sprayed with this mixture until after heavy rains have occurred. 

“ Lespedeza as a Forage Crop. — Carrier, I, (Agtonomist, Office of Forage Ciop- 
Investigatioms) in Farmers' Bulletin , 1143. United States Department of Ainculture, 
pp. 3-15 figs. 5 Washington, D. C , Aug 1920. 

Lespedeza striata , commonly known as “ Japan Clover” is one of the 
most valuable forage crops for the southeastern part of the United States. 
Its widespread adaptation to grazing conditions gives it an extraordinary 
value and will grow in open woodlands, on the forest of upland hills, 
along, roadsides and in other waste places. Although an ann ual plant, 
sufficient s€ed is produced even under close grazing to reseed itself. As 0 
legume,, this crop has been found valuable for soil improvement, and is 
also relished by all classes of livestock. Results show that good hay is 
produced on alluvial bottom lands, and wherever sufficient growth is 
made for cutting for thus purpose, lespedeza is lecommended for me in 
[ 48 - 49 ] 
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crop rotations. A 3-year rotation of maize, oats and lespedeza is advised 
in preference to only oats and lespedeza. The last is often allowed to stand 
a fourth year, and cow peas should be planted in the maize as the last 
crop. Wherever this system is followed, there is a marked increase in 
yield as for example, in Mississippi and Louisiana. 

Oats may be harvested and a crop of lespedeza either for hay or seed 
grown on the same land in one season. 

The chief use recommended is as a constituent in permanent pastures 
of Bermuda grass (Capriola daciylon) and carpet grass (Axonopus compressus) 
An i bundance of moisture is required for ma xim um growth, but good 
drainage is essential, as the plants will not succeed on wet land. 

Details are given by the author with regard to the history, distribu¬ 
tion and cultivation, and use in meadow mixtures. 

50 - Perennial Ryegrass and Wild White Clover. — Gilchrist, Prof, in The journal 
of the Ministry of A%ricultme, Voj. XXV 11 . No. 7, pp 071.-677. London, Oct 1930 

A lecture emphasising three important points in grassland improve¬ 
ment : (1) The benefits following the inclusion of wild white clover (Tri- 
folium album) in seed mixtures ; (2) the value of perennial rye grass and 
the proper method of retaining and devoloping tnis grass; (3) the impro¬ 
vement of turf which results from proper treatment of grass 

I. — After many years experience ;he mixture used for three-year 
leys on poor clay with excellent results was as follows:— 16 lb., perennial 
xye grass, 10 lb., cocks foot (Dactylis glomerate), 4 lb., timothy (Phleum 
pratense) 4 lb., late'flowering red clover, 1 lb., trefoil and 1 l /- z lb., wild white 
dover per acre The rotation was a six course one and since 1912, five 
of the 3-year leys wexe reported as producing in the first, second and third 
years, 42 cwt., 45 cwt., and 38 cwt., per acre respectively. The unusual 
results were said to be due to the inclusion of the white clover. 

The clover aftermaths were found most valuable for grazing and 
inconsistently good condition, and the turf at the end of the 3 years was 
always excellent. 

On poor stiff clay soil of low value an addition of 4 lb., wild white 
dover gave an average crop of hay for deven years of 34 cwt., per acre 
compared with 23 y 2 cwt., without this addition. 

With, regard to the treatment of the leys, a good seed bed is advocated 
as being of the greatest importance. The only manure used throughout the 
whole experiment was 10 cwt., per acre of basic slag. This was applied to 
the young seeds as soon as possible after the barley crop was harvested on 
the 3-year leys, and every third year on the above mentioned poorer soil. 

The indusion of late flowering red clover in the mixture* was due to 
clover sickness to which the ordinary red clover is more readily addicted. 

II. — The lecturer explains that previous failure witl? perennial 
ryegrass was due largely to the absence of dose grazing and heavy treading 
by stock. Several instances are quoted showing that by paying due at¬ 
tention to these two points, the more nutritious will be the pasture and the 
more numerous the head of grazing stock which it will carry. 
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To illustrate the improvement of turf which follows the treatments 
outlined, specimens indicated that: (i) Unmanured turf consisted mainly 
of poor wiry bent fescue grasses, stunted and starved wild white clover 
plants, and 2 indies of dead organic matter, and underneath an apparently 
worthless soil; (2) treated with basic slag and dosely grazed with cattle 
showed instead an abundance of perennial ryegrass and other good grasses, 
and a luxuriant growth of wild white clover. The subsoil was a good 
sandy loam, dark in colour with rich organic matter and moisture. 

51 - Effect of Mole Tunnelling on the Flora of the Pastures of Cantab — urbaix, a. j. 

and Mart?, P., in the Comptes tendus dc V Academic des Sciences , Vol. d,XXl, No. 13, 
pp. 581-583. Paris, Sept. 2", 1020. 

The umnown meadows of Cantal (Auvergne, France), particularly 
those in the higher districts are covered with mole-hills, which are soon 
over-run with abundant vegetation. The authors have made a special 
study of the flora of these mole-hills and have followed up its development. 

The following Table gives the species found during the first first two 
years of research on mole-hills in a damp meadow in the neighbourhood 
of Aurillac: - 

FIRST YEAR. 

Ranunculus acris E., Ranunculus bulbosus E-> Trifo¬ 
lium repc ns E-- Hieracium Pilosella E., Rumex Ace- 
tnsella E-, 7 uncus effusus E. 

Lotus corniculatus E-, Trifolium pratense E-, Cirsium 
acaule All. (rare), Cichorium Intybus (rare), Ve¬ 
ronica serpyllifolia I., Ajuyi replans E. 


Usual meadow plants. 


Plants not habitually present. . 


Usual meadows plants 


Habitually present 


SECOND YEAR. 

' Ranunculus acris E , R- bulbosus E., R- FlammuJn (rare). 
Trifolium repens E > T. montanum E- (rareE Po 
tentilla verna E., Achillea Millefolium E., Tara - 
| xaeum Dens-Leonis E., Hieracium Pilosella E.> 
Gentiana Pneumonanihe E- (*are), MyosoUs pa- 
t lusiris With (tare), Rumex Acetosclla Em J uncus 
effusus E-, Luzula uimpcstris D. C., Carex vulgaris 
Fries, Nardus siricta E-, Anthoxanthum odoratum 
E. (rare), Phleum pratense E-, Ton prafensis E-> 
P. trivialis E.> Agrostis alba E. 

Polygola vuUaris E., Lotus corniculatus E.» TriloUum 
pratense E-, Vicia Orobus D. C. (rare), Potentilla 
replans E-, Galium verutn E. (tare), Cirsium acaule 
All. (rate), Calluna vulgaris Salfcb., Pluntago lan¬ 
ce olat a Em Holcus lanatus E.» Polytrichum com¬ 
mune E- 


The effect of the network of mole-tunnels is:— 

(1) To drain the soiL 

(2) To carry out a kind of ploughing and harrowing at many points 
on a level with the mole-hills, thanks to which the natural meadow seeds, > 
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as well as those brought by wind and birds, can germinate easily and 
fight successfully against the encroaching najive vegetation. 

(3) To introduce new plants, sometimes good fodder types, such 
as Lotus corniculaUts L., Trijolium prafense L-, Holcus lamtusl etc. 

52 - Cotton in South-West Madagascar. — Jumelle, H, in the Com fries rtndus des 
bcanas dt VAcademic d'A uculluie de Fiance , Vol. VI, No. *J2, pp 784.-788. Paris, 
Nov. 3, 1020. 

Some fifteen years ago cotton cultivation in north-west Madagascar 
gave some hopes of success, but now it is in a veiy neglected condition. 

It is a long time since the cotton-plant grew in a semi-wild state in 
many parts of the island, in the centre, north-west and south, and the 
natives have cultivated it for a very long time. 

From the climatic point of view, taking the animal rainfall, as a ba¬ 
sis, the zone where cotton is grown comprises 4 / 5 of the total area of the 
island i. e., the western, north-eastern towards Antalaha, and the High 
Plateaux regions, but, owing to soil conditions the area of impoitance as 
regards the crops is n tuh reduced a* d pait of the centre in particular 
appears to have been eliminated. 

Damage due to insects and other pests have discouraged those who 
first took up cotton growing, so much so that it will not be easy to urge 
that the former attempts be renewed. 

In case the opinions should be modified or where it appears the right 
moment to start experimenting again, neglecting the American varieties, 
for example, as being too delicate, and replacing them with more robust 
types such as the improved forms of species long since acclimatised to 
the island, and if the industjy will accept these cottons, it will be useful 
to know winch are these types which have remained. 

Judging from specimens sent by M. Perkier De La Bathie to the 
author, and which he considers as corresponding to the type that grows 
wild at the present time, but has never been cultivated in any ol western 
villages this “ native ” Madagavscar cotton is (jossypium pitrpurescens. 
The designation “ native " is used because it was introduced into Ma¬ 
dagascar and naturalised a long while ago. It is not unlikely that G. tad- 
tense, might be found as frequently, as this species is so closely allied 
to the aforementioned type that they might be confused one with ano¬ 
ther, when their distinctive characteristics are not property known; in 
every case, the author’s specimens are certainly closer to G pitrpurescens 
than to (». taitense. 

The Mahafalv natives in south-west Madagascar cultivate a cotton 
which is also occasionaly semi-wild and is very dose to G. obtusifolium 
(“ cottonier de Bourbon ”, or '* de Porto- Rico ”), It has short hairs 
s / 4 to 1 inch in length, and is very resistant to drought and the attacks of 
BJbynchota. G. obtusifolium comprises the Indfen Wightiana variety, 
widely cultivated in India under the name of Gujarat cotton and classi¬ 
fied as long staple; this is popular. 

The author condudes that there is probably little reason for paying 
much attention to the Madagascar “ native ” cotton (G. pitrpurescens ), 
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but states that if and when the experiments are revived, it would be ad¬ 
visable not to attempt to improve the Mahafaly but rather to see what 
could be done with plants from seeds of the related Guyarat variety, 
which, although it has more or less degenerated owing to bad cultivation, 
is apparently the best suited to certain regions of west Madagascar. 

53-The Seeds of “Sang Mau Bung” {Horsphfe/dia fry a Warb). — Verndt, g. 
and N guyes-Van-I/^vg, in the Bulletin ayicole do VImtihit Scientifiqve de Saigon, 
Year II, No. 10, pp. 297-299 Saigon, Oct., 1Q20. 

The Sang Mau Bung “ tree ( Horsphiddia Iryot Warb, Fam. Myris- 
ticaceae) is fairly common in Cochin-China. The bark contains a red 
tanniferous latex which is used by the natives for throat troubles. 

From the fresh grain Bussy, using a hydraulic press, extracted 
an oleo-resin. Nothing was obtained by the authors from the ripe, dried 
grain when pressed, either hot or cold. When treated, with 90° alcohol, 
a resin was easily extracted which was quite suitable for making varnish. 
In making vaniishes, 30 % of resin is dissolved in denatured 90° alcohol. 
When giving a first coat to wood, the varnish can be diluted with an equal 
volume of alcohol. After application with a brush and drying, the sur¬ 
face is very brilliant, but further coats must not be given till the previous 
one is dry. 

As its melting point is somewhat low (i20°C.), the varnish must not 
be exposed to higher temperature, as it loses its brilliance and becomes dull. 

It is insoluble in water and Mage.n has used it for varnishing leather 
as it is sufficiently supple not to crack when the leather is bent in cer¬ 
tain wa3’s. 

54 - Change-Over Tappings of Hevea in Cochin-China. — Girard, e , in the Bulletin 
de VAssociation des Planteurs de CaouLhouc , Vol. VII, No 10, [pp. 336-338 + r photo. 
Antwerp, Oct., 1920. 

All sectors of the Suzannah and An-Uoc plantations which have been 
tapped alternately have ampl3 r confirmed the results of the first experi¬ 
ments (1). 

The alternations of tapping varied from one day in two to 1 months 
in 3. The highest yields were alwa3 T s obtained, up to a certain limit, 
with the longer periods of consecutive tapping and rests. From the data 
obtained, the author has deduced, at least provisorily and applied to all 
the plantations the following rules for alternation: — 

The first cut, 27.5 inches from the ground, should embrace ! /s of the 
girth. If tapping is made 6 day’s a week for one month in two the strip 
of bark should last at least 2 y’ears and most probably 30 months. This 
allows over £ or 7 3 T ears before it becomes necessary to work on the newly 
formed bark which undoubtedly forms more quickly and completely 
with alternate tapping. Under these conditions, each worker taps two 
parts in alternate months which corresponds, for each tree, allowing for 
Sunda3 7 s and holidays, etc., when no work is done, to about 23 days of 


(1) See R„ Jan., 1020, No 50, and R., Sept, 1920, No. 980. (Ed.) 
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zapping out of 60 days, there being 37 days (30 consecutive) of rest for 
zhe trees. The system was applied first in August, 1919, and in December, 
1919, the author found, for 26 days of tapping, an increase in yield of 
55 % over the corresponding production in December 1918, for 31 da3's 
when the same plots were tapped daily. Full confirmation of this was 
obtained in August, 1920, a year after the inception of the system. The 
author points out the advantages that would result from the general adop¬ 
tion of the system. 

The application of the alternation of periods, which the author believes 
is necessary for the conservation of the rubber plantations (for its has 
been proved that daily tapping rapidly exhausts the trees), appears to 
correspond to a reduction of 30 to 40 % of the total crop during the first 
year. This decrease, however, is noticeable chiefly during the first few 
months. The result is to make the market less congested and after a 
very short time brings about a rise in prices. 

Taking into account the large area of the plantation that has been 
tapped intensively for several years, two years must be allowed before 
full production is again reached after monthly alternation has been put 
into practice. This is a sufficient length of time for all the rubber produced 
by the plantations to be completely absorbed by the market. 

55 - Natural Coagulation of Hevea Latex in a Closed Vessel after the Addition of 
■ Calcium Salts. — Spoon, W., in the Mededcehngen tan liet Central Rubberstation, 
No. si. Buitcnzorg, May, 1920. Translated into French by Briant, J., in the Bulletin 
agricole do VInstitut Scientifiquc de Saigon, Yeai II, No io, pp. 308-310. Saigon, Oct. 1920. 

In this work, the author gives detailed information on the accelera¬ 
tion of the natural coagulation of hevea latex by soluble calcium salts. 
He states that from 0.05 to 0.10 % (or 0.02 to 0.04 % of lime) of calcium 
chloride (Ca Cl a ) will biing about complete coagulation in a closed 
vessel in 24 hours. 

Whitby, Campbeix, and Barrowcijff think that this accelerating 
effect is due to an increase in the activity of the coagulant enzymes, but 
E-vton is of the opinion that the action is purely chemical. Vernkt (i) 
suggests that calcium salts have a coagulative effect on the latex proteins 
and thus lead to the coagulation of the latex. 

The author also examined the influence of the winter on coagulation. 
During the dry season of 1919, the loss of leaves on the trees in the Ex¬ 
perimental Garden at Buitenzorg was very pionounced and began at the 
beginning July of just before winter was over, i. e., at the end of August; 
the trees had already produced new leaves. The author found that in 
May and June the coagulation, always practically complete in # 20 hours, 
was strong and the serum dear; during July, there was a change however, 
and coagulation remained very incomplete until the end of August. In 
September, it was completed within 20 hours. 

As regards the trees in question, and the two cuts given on *4 of the 
girth, it appears that a relation exists between winter and natural coa¬ 
gulation in the absence of air. 

oct, lyzo, No. y?9. {Ed.). 


[54-5S] • 



74 


RUBBER, GUM AND RESIN PLANTS 


„ Ir is possible, by employing special methods, to obtain complete and 
spontaneous coagulation within about 24 hours, by adding 0.2 % of sugar 
and keeping the mixture at a temperature of 40°C. (1) for 7 or 8 hours 
In the tests desdbed here CaCl 2 , was used. These agents give excellent 
results with latex during the wintry weather, in July and August, a period 
when spontaneous coagulation is incomplete. It is sometimes necessary 
to increase the quantity of sugar by 2 to 3 gm. per litre or the Ca Cl a by 
0.5 to 1 gm. per litre of latex. 

Some authors consider that calcium salts used in small quantities, 
are absorbed by the coagulmn and may affect the rubber, but the authors 
experiments seem to show that the occlusion of Ca Cl 2 has no harmful 
effect on the rubber. 

More rapid vulcanisation is obtained with rubber coagulated with 
calcium salts than with acetic add, but tbe uniformity in the typical 
time of vulcanisation of crepe treated with caldum salts is not as good as 
that of other naturally coagulated cr&pes. 

56 - Influence of Large Guts on the Chemical Composition of Hevea Latex. — 

Arisz, H. (after researches by Schultz van Vlissingen, 1, R. E. (Chemist at the 
Experimental Station of Besoeki), in the Bulletin a^ncolc de Vlmtilut Sctentifique de 
Saigon, Year II, No. 10, pp. 311-312. Saigon, Oct., 1920. 

The following observations were made on the results of heavy circular 
cuts reaching the wood: — 

(1) Independantly of the rubber content of the latex, the relation 
between the resinous matter and the rubber does not change. 

(2) During the first fortnight, the concentration of organic substances 
in the serum does not cha n ge; after that it diminishes (2). 

(3) The nitrogen content of the latex remains steady during the 
first few days and then decreases by one half. This loss is slightly 
greater than that of rubber; calculated on the percentage of rubber as 
well as on the latex; a decrease in the nitrogenous substances is evident 
in both cases. 

(4) The concentration of the organic substances in Ihe serum (more 
diluted and probably absorbed by the rubber) remains practically constant. 

57 - u Ghiele” and the Exploitation of the “ Zapote ” (Sapota Achra) in Mexico, 

— Communication fiom the National Office of Foreign Commcice (Office national du 
Commeice exterieur), in UA^tonomie Colomalc , Bulletin mcn&uel dit Jardin Colonial t 
New Series, Year V, 1920-1921, No. 33, pp. 73-79. Palis, September, 1920. 

The product sold under the name of “ chide ” consists of a gum ex¬ 
tracted from " chico zapote ” {Sapota Ackras , Fain. Sapotaceae), a tro¬ 
pical tree which attains the height of 20 to 25 m., and a girth at the height 
of a man of from 2.50 to 3 in. 

_ • 

- 9 

(1) See 2?., Oct, 1920, No. 979. {Ed.) 

(2) This was first reported in the Bulletin iconomique de VIndoohmc in 190% No 44, 
p. 720, in an article entitled VHevea brasihensts , sa culture etson exploitation dans Sud- 
Annam by At G. Vernet. (Note by the Editor of the Bull A*r. de I’toMut Saent. de 
Saigon). 
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The rugged cortex of S. Achras, when between 30 and 40 years 
of age, is 4 to 5 cm., thick. In Mexico, the flowering season lasts from 
Mardi to May, and the fruit ripens from May to the end of September. 

Hitherto, chicle has only been used for chewing, a common habit 
in the United States, and widely diffused in Europe since the war. 

The wood of S„ Achras , reddish or dark rose-coloured, and very hard, 
is used as timber, in carriage-building, and ship-bidding. 

The tree thrives on the clayey, very damp soils of the coast, and does 
specially well on fiat, low-lying ground. It also grows satisfactorily on 
calcareous soils. 

The latex (chicle) is secreted by latidferous cells, in which it occurs 
in the form of small whitish drops. These cells are situated in the part 
of the cortex nearest to the sap-wood. The latex flows through intercel¬ 
lular canals. The parts of the tree yielding most latex are the trunk, 
principal branches, and the secondary branches. 

For a Safiota to yidd the maximum amount of gum, it must, be 
growing on flat ground with a southern exposure, and in the neighbour¬ 
hood of a stream or of a large body of water. It also requires a very 
heavy rainfall of long duration. The cold rains brought by the north 
winds prolong the season of gum-collecting so that it lasts to February 
or March, which is a great boon to the industry. 

In Mexico (Yucatan), the latex is collected as soon as the tree has 
attained a girth of 80 cm., at 1.50 m., from the ground. The extraction 
begins with the first rains of the season, i. e., in July or August 

A description is given of the implements used for obtaining the latex 
and preparing the gum. A man slowly ascends the trunk making, as 
he goes, a slanting incision with his “ machete ” from bdow upwards. 
At the lower end of the cut, he places a leaf to direct the latex, into a 
vessd at the foot of the tree. A clever “ chidero ” can tap as many as 
15 to 20 trees daily. 

As soon as a sufficient amount of latex is obtained, it is stirred qui¬ 
ckly with a stick, and then placed on the fire in small copper or iron pots. 
The latex must be constantly stirred to prevent it adhering to the sides 
of tfe pots and burning and to induce the evaporation of the water it con¬ 
tains. After having been sufficiently cooked, it is removed from the fire 
and allowed to cool before making it into blocks, by pouring it into wooden 
moulds that have been first placed .in soapy water to prevent the gum 
from sticking to them. As soon as the gum is sufficiently cool, it is turned 
out of the moulds. The blocks thus made, weigh from n to 12 kg. The 
chide gum is then sent to the ports to be dripped abroad, where it is re¬ 
fined, and placed on the market under the names of 44 pepsin gum ”, 
“ chewing gum ”, “ sen-sen gum ”, etc. . ** 

58 - The Cultivation and Distillation of Peppermint in Piedmont. —iv icnEusm, C., 

in the BolletUno deW Associations italvina Pro piante msdicvnali, aromaiiche, ed aUrc Mi, 
Year 111 , No. 9, pp. 132-135. Milan, September, 1920. 

Peppermint is grown in Piedmont in the neighbourhood of Turin 
and Cuneo over an area of some 600 hectares; it also occupies a few hec- 
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tares in other parts of Italy. The crop is gathered and distilled during 
the first three weeks of August. 

The essential oil of Italian-grown peppermint is superior to that of 
all others as regards mildness and perfume, but the supply is far too small 
to satisfy the home demand, let alone foreign markets. The author 
therefore urges that this plant should be more extensivdy grown in Italy. 

Peppermint does very well as the first of a rotation of crops; it is 
not an exacting plant, and provided that the climate is sufficiently damp 
it can defy bad weather, and even storms, owing to the rapidity with which 
it produces new shoots and flowers. It flourishes in flat strong marly 
loams especially if rich in organic matter. One hectare yields from 175 
to 200 quintals of fresh plants n normal years, and as much as 250 quin¬ 
tals in exceptionally favourable seasons. 

In 1920, the plants fetched 30 lire per quintal, which meant a net 
profit of 100 % to the grower. From 120 000 quintals of green plants 
from Piedmont, from 25 000 to 27 000 kg., of essential oil was obtained 
(it takes about 4 quintals of plants to produce 1 kg., of essential oil). This 
was sold in 1920 at 250 lire per kg., which gave a large profit to the 
distillers. 

The distillation of mint is carried out in the following manner: 
From 3 to 4 quintals of freshly-cut plants are placed in the still and pressed 
down well. Then the still is filled about two-thirds full with water, and 
the whole contents boiled for two hours, either over an open fire or else 
(which is better) by the direct or indirect steam. The only fuel used is 
wood. The essential oil that condenses in the worm of the still at the 
same time as the steam, subsequently flows into a Florence flask. The 
water, when separated from the essential oil, passes back into the still. 
In 24 hours, 10 to 11 distillations are effected with each still. 

This industry which began in the most modest manner about fifty 
years ago, received a great impetus from H. Carles, who introduced 
into Piedmont the cultivation of the English Mitcham peppermint which 
contains much more essential oil than the Italian variety. 

50 - The Prickly Pear In Australia. — Auexander, W. B. (Science Abstractor). In¬ 
titule of Setetice and Industty, Bulletin No. 12, pp. 5-48. Melbourne, 1919 (1). * 

In Australia, the prickly pear is utilised for the following purposes : — 

Human Nourishment. — The only species notified as being utilised 
for human nourishment in other countries are: Opuntia Ficus-indica, 

O. decumana , 0. streptacantha . 

Livestock Feed {2). — The pest pear ( 0 . inermis) possesses a con¬ 
siderable valutas a reserve feed in times of drought. But 4 trial feeding 
tests with cattle, milch cows, calves, and sheep have led to the following 
conclusions: *v- ^ 

(1) The forage should be well prepared before giving to the stock. 
It can be chopped up either by hand or by machine and fed in troughs, 

(1) See R. Nov.-Dee. 1920, No. 1916. 

(3) See R. March 1915, No. 299; Nov. 1915, No 1180; Eeb 1917, No. 169. {Ed.) 
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or still better, roasted or heated in boiling water; this last method is 
the best. 

(2) None of the above mentioned animals are much attracted 
to 0 . inermis; its chief utility consists therefore, in its employment as 
reserve forage in times of drought. 

(3) A supplementary protein feed, such as flax cake, or maize 
forage, lucerne hay or soya is absolutely necessary. 

(4) The addition of appreciable quantities of prickly pear to the 
daily rations for milch cows, lowers the percentage of fat in the milk and 
the quantity of butter produced, but increases to a certain extent the 
milk production. The milk is suitable for the manufacture of cheese. 
For milch cows, it is advisable to employ prickly pear as a part feed only. 

5) 0 . inermis may be fed to breeding stock, provided that an 
additional quantity of protein feed is also given. The same thing applies 
to calves, in times of drought. 

6) For ewes not giving milk, the ration should contain coarse straw; 
this feed is not suitable for breeding ewes and lambs. 

7) Cattle fed on 0 . inermis , should be grazed on shrubby pasture 
land or where vegetation rich in protein content is avaitable. 

8) During hot weather, the livestock fed on prickly pear is cons¬ 
tantly in need of water. 

Green manure. — That supplied by Opuntia enriches the soil in 
potash and organic matter (1). In Ceylon, India, South Africa, Mediter¬ 
ranean Coast, and occasionally in Australia, successful lesults have been 
obtained! 

In 1913, Campbell, analysed the by-products of Opuntia obtained 
by dry distillation, i. e. in a distillate. The percentage content was as fol¬ 
lows Water 88.4; acids (determined as acetic acid) 0.154; ammonia, 
amines (primary and secondary (determined also as ammonia 0.005; 
tertiary amines (determined as pyridine); Residue, 4 % of crude tar 
and 4 % carbon. 

In Australia the utilisation of the fruits of the prickly pear in the pro¬ 
duction of alcohol, and the fibres as first quality material for the manu¬ 
facture of paper and cardboard, has not proved successful from the eco¬ 
nomic standpoint. 

60 - Cultivation of the Artichoke In the Roman Maremma, Italy. — Lazi, a. in La 
Nuom Agncoltwa del Lcmo, Year Vail, No. 188, p. 123. Rome, Nov. x, 1920. 

Varieties and cultivated. — According to the author the best 
cultivated varieties are the Tuscan Violet or “ nostrale ”, the Empoli, 
artichoke, Venitian artichoke, and the large Roman artichoke. 

Cultivation. — The artichoke needs a temperate climate, as frosts 
harms it very much, consequently, when digging over the grouiTd in autumn 
or winter the plants should be earthed up well. The plant grows well in 
strong day loams, and even better in open marly day soils. 


(1) See R. Nov. 1915, No. 1131. (Ed.) 
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The land is prepared at the beginning of autumn, when it is dug to 
a depth of 50 to 60 cm., after being wdl manured (about 800 quintals of 
manure per hectare). In October and November, after the land has been 
well prepared, the artichokes are planted 6 to 8 cm., deep, and 1 m., 
apart, leaving 1 m., between the rows. In the spring the soil is earthed 
up round the young plants with a wooden plough or hoe. 

Annual Attentions. — Land producing artichokes should receive 
a dressing of decayed manure in autumn, followed by digging in. The 
shoots which grow on the mother plant should be removed leaving only 
the strongest and best developed ones. Instead of good farmyard manure 
a fertiliser composed of 80 gin., mineral superphosphate + 20 gm. potas¬ 
sium sulphate 4- 20 gm., ammonium sulphate may be used per plant. 

In March, hoeing and removal of the leaves is commenced. Four 
or five of the biggest leaves are taken from each plant and used as green 
fodder, but they must be given in moderate amounts to milking cows. 
The removal of the leaves continues until the beginning of May. 

Cost of Cultivation. — At the present time, in certain parts of the 
Roman Maremma, a well-kept artichoke farm will bring in a yearly protfit 
of 11 000 lire for 10 or 12 years. A debit and credit account is summa¬ 
rised in the following Table (per hectare). 


Cost of Cultivation. 

Lire 

Digging at 50 cm., 250 days at 20 lite . 5 000 

Hoeing: 25 days at 15 to. 375 

Manure: 8a cub. m. at 6 lire per cub. m. . 320 

Transport of manuie: iu lire per cub. m .. 800 

Plantation: 7 days at 15 lire ... 105 

Plants: 10 lire per thousand. 100 

Rent of land. 270 

Tot at .... 6070 

Ink rest at 5 % on capital . 3$ 

* Total . . V 318 


Account when other plants (potatoes, beans, peas etc.) arc cultivated with the artichoke. 


JWie 

Cost of Cultivation. 7 ph 

Plantation of potatoes#: 10 days at 15 to. 150 

Potato seed: 10 cwt. at 75 to. 7*>o 


8 918 

• Rjlecbipts. 


I/iic 

Potato^: 100 quintals at 50 lire . 5000 

800 dozen artichokes. 2 000 

Reaves.*. 500 
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Deficit at end of first year 8 218 lire — 7 500 — 718 lire. 
Expenses: 


AVERAGE EXPENSES AND RECEIPTS FOR IO YEVRS 


Eire 

Digging: 64 days at 20 lire . x ,g 0 

Hoeing: 25 days at 15 lire . 375 

Manure : 80 m° a 4 lire per cu. m . 320 

Transport of manure a 10 lire per cu. m. Son 

I,and rent . 270 

Debt repayment. y x 


Total ... 3 lie 


Receipts : 


Eire 

Sale of artichokes at 1 lira per plant. 10 000 

Sale of 4 crops of leaves: 800 quintals at 5 lire per cwt. 4000 

Young plants: 7000 at 10 lire per thousand. 700 

G)osi> receiph ... 14 700 

Expenses ... 3116 

Net profit .... 11 084 


’ PESTS. — The field mouse causes great damage by eating the collar 
of the plant. Zinc phosphide is a good preventive. During wet seasons, 
plant lice (Aphis cardui) attack the plant, but can be controlled by 
an ordinary soap solution. The leaves are attacked but not much har¬ 
med by the larvae of Vanessa card id. Among the fungoid diseases mention 
should be made of Peronosbora gangliformis Berk (— Bremia Laducae 
Regel), which produces a kind of silvery mould on the under side of the lea¬ 
ves, attacking the calatliides and causing rot. Spraying with a solution 
of borax or with milk of lime is effective. 

61 - Chinese Tuberous Mustard Sin apis jnncea var. napiformis. — de Nueer, 
R.,iu Le Jar din. Year XXXIV, No. 743, PP- 157-158 4- 1 fig. Paris, Oct. 20, 1920. 

The author states that this exotic legume, which is eaten in winter 
is very hardy, for it withstood well the winter of 1917 ; it yields a first- 
dass product. 

The comestible part is the napiform root, which is about 15 cm., long 
and 5 to 6 cm., in diameter. 

The soil should be well dug, light and have received abundance of 
fertilisers. The seed is sown in rows, 30 cm., apart,'from the beginning of 
August, and watered frequently; when the plants Ijave 3 or 44eaves,they 
are thinned out to about 15 cm., apart. 

They are gathered in 2 or 3 months. This mustard which is barely 
piquant in taste, will keep in a cdlar or in a hog until April but can also 
be left in the ground and gathered when required. 
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62 - Apple Orchard Pruning Experiments in Vineland, Canada. — palmer, r. f„ 
in The Agricultural Gazette of Canada , Vol. 7, No. 9, pp. 754-755. Ottawa, Sept., 1930. 

An experiment consisting of a comparative test of three different 
pruning treatments namely: — (a) Winter or dormant pruning; (ft) summer 
pruning ; (c) no pruning. About 15 different varieties were under obser¬ 
vation. 

Results showed that the heavy dormant pruned group made much 
less growth than either the unpruned or summer pruned trees and came 
much later into bearing and with a much smaller yields. It was evident 
that the lighter the pruning the greater was the growth the earlier the tree 
came into bearing, and the heavier the yield during at least the early 
period of the trees life. Unpruned trees made more growth than either 
of the other two systems, but in consideration of the increased cost of 
spraying, picking, growing lack of colour, and general undesirable con¬ 
dition of unchecked growth, light annual pruning is advised until the tree 
comes into bearing. After this, more severe pruning may be necessary 
to maintain a proper supply of new wood each year. This will of course 
vary with the variety. 

63 - The Problem of Re-Afforestation in Spain. — Real Sociedad Espahdla do io$ Amigos 
del Arbol, Boldin Oficial de la Sociedad , Year X, No. 102, pp. 1-5. Madrid, 1920. 

General conclusions presented to the Spanish Government by the 
Eighth Section of the National Congress of Spanish Engineers. After # 
enumerating the advantages that would accrue to the nation from re-* 
afforestation, the report deals with timber production, forest management, 
the transport of forest products, mountain pastures, resin production, ma¬ 
terials for the paper industry, cork, dry distillation of wood, the forest 
wealth of the Gulf of Guinea Colony, and river fisheries. 

Timber production is now a matter of great economic importance, 
and as it is of special national interest, it is necessary to consider how 
the output can be improved, both as regards quantity and quality. 

To increase the quantity, the management of the forests should be 
entrusted to the Public Services, and all schemes of management should 
be directed towards obtaining, within a short space of time, the best and 
highest yield, and of founding in forest regions, many trial Stations for 
native and exotic trees. In order to improve the condition of the stands, 
the forests, commencing with the most important, .should be provided 
with easy and economic clearing tracks. The administrations should 
fix the price of trees sold to private individuals, according to the quality 
of the wood and the purpose for which it is to be employed. The phy¬ 
sical and mechanical properties of the products should be studied expe¬ 
rimentally, ^especially at the Central Technical Forestry Experiment 
Institute, which possesses all the means necessary for carrying out tech¬ 
nical sylvicultural* experiments. The formation of a State Forestry Re¬ 
serve is also necessary for this purpose. 

As regards the management of the forests, the Congress is of opinion 
that the regulations in force need immediate revision, and that an eco¬ 
nomic method must be substituted for the ordinary system of forestry : 

[S2-«3] 
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hitherto in existence. As regards transport, the report states that as mak¬ 
ing clearing tracks must be regarded as work of public utility, special 
legislation should be passed, inviting forest owners to contribute to the 
expenses of making the roads. It is equally important to give a strong 
impetus to the construction of secondary railroads, cart roads and dis¬ 
trict roads in the forest regions that are now at a great distance from 
the centres of consumption. 

Further, given the great importance of the livestock industry, it is 
necessary to improve the pasturage on waste land, steppes, and other 
parts of Spain where the ground cannot be turned to better account. The 
forest zone must be divided into regions and sections, special study being 
devoted to the conditions of vegetation and the pastoral industry Ex¬ 
periment fields should therefore be made, the pastures improved, the seeds 
of suitable and selected forage crops produced and, in short, all this work 
should be co-ordinated, and publications issued dealing with these mat¬ 
ters. In addition, the local Services should deal with questions of hy¬ 
giene, the provision of drinking-troughs, and the construction of shelters 
for stock and shepherds. 

With regard to the resin industry, the report states that the present 
system of collection should be altered, and that in the case of Pinus Pi¬ 
naster , the Forestry Experiment Station should study £ome means by 
which both the wood and the resin of this tree could be used. 

The conclusions of the Congress as to the paper industry are that 
is necessary to study the zones most suitable for the production of the 
raw material required; to create communication roads in the Pyrenean 
zone, where the pine and birch can be utilised, to intensify and extend 
the cultivation of esparto grass in the Mediterranean districts; to establish 
nurseries and distribute gratuitously rapidly-growing seeds and forest 
trees. 

It is to the interest of the country that all the native cork should 
be worked up in Spain ; therefore the tax of 5 pesetas per quintal on ex¬ 
ports of sheet cork should be removed while, at the same time, the impor¬ 
tation of all qualities of cork should be prohibited. The report also re¬ 
commends the inception of experiments on the effect of potash upon cork 
production, both from the point of view of quantity and quality. 

In order to assist the wood-distillation industry, the Congress propo¬ 
ses that the import duty on acetate of lime should be raised to 50 pesetas 
per quintal; that the entrance into Spain of methylated alcohol should 
be prevented by raising the import duty to at least 160 pesetas per hec¬ 
tolitre ; and finally, that the railways should offer reduced tariffs for the 
transport of pyroligneous liquids, acetate of lime and especially for the 
charcoal produced by distillation. The competent Ministry is also re¬ 
quested to estimate quickly the approximate annual volumS of the wood 
intended for distillation, and to include in the data all matters connected 
with this industry, such as the cost of wood and of labour, costs of trans¬ 
port, the most important markets for wood charcoal, etc. The report 
also states that it is necessary to draw up, without delay, schemes for the 

m 
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management of forests containing wood suitable for dry distillation, and 
able to furnish at least i ooo to i 500 metric tons of wood per annum. 

• The report also deals with the forest wealth of the Spanish Colony 
of the Gulf of Guinea, in so far as it recommends the nomination of a tech¬ 
nical Commission for the study of the forests there, and the separation of 
the agricultural zone from the forest zone together with the creation 
of a Forest Service in the Colony for the purpose of directing forestry 
operations in such a manner that Spain may obtain the greatest advan¬ 
tage. 

As regards the river fisheries of Spain, the report mainly deals with 
the conventions made with border States, and the means of promoting 
fresh-water fishing, which could produce an annual return of 79 million 
pesetas. 

64 - APolicy of Forestry for the Nation in the United States. —Graves, h. s. (Forester, 

U S. Forest Service). — United States Department of Agriculture, Circular 148 , Office 

of the Secretary , pp. n. Washington, D. C., 1919. 

A national policy of forestry seeks the protection and beneficial uti¬ 
lisation of the present forest resources, the renewal after cutting of 
forests on lands not needed for agriculture and settlement, the stability 
of forest industries and of satisfactory conditions for forest workers and 
the restoration of forest growth on lands now unproductive and idle. 

The public interests in the continuance of forests justify and req uir e 
direct public ownership of extensive areas, and also participation of the 
public in working out the problem of protection and renewal of private 
forests. A programme of forestry for the Nation should include action by 
the public through the United States Government and each State; action 
by landowners and operators, and the means of uniting the efforts of all 
for the achievement of a common purpose. 

The States have not only the function of handling the public forests 
owned by them, but they have also a direct responsability in the protec¬ 
tion and continuance of private forests. In this, the Federal Government 
should take part to meet interstate and national problems, to s timula te 
action by the States and to bring into harmony the efforts of the different 
States. A national policy must recognize also the problems of the private 
owners of forests. A programme in which the public participates and lecogni- 
ses industrial problems, such as taxation, would enable private proprietors 
to handle their forests in a way that would result not in a public injury 
but in making these forest serve in building up the localities in which they 
are situated. 

Public forests. — There should be an extensive programme of public 
forests, owned by the Nation, by the States, by municipalities, and too, by 
quasi-public institutions and organizations. The public forests in the 
United StatSs to-day comprise about 25 per cent, of the total forest area 
of the country. They should be extended to include ultimately from 40 
to 50 per cent. 

Private forests. — The safeguarding of private forests is possible 
through an organized system of protection, through the prohibition of 
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destructive processes, and through the promotion of constructive measures of 
forestry. The participation, liberal cooperation and direction of the public 
in working out the problems involved are necessary for success. Besides 
protecti n against fere insects and disease, the renewal of forests on lands 
not needed for agriculture is an essential feature of a national policy of 
fore try. The first steps in this undertaking are to determine in each 
region: 

1. "The circumstances under which fire protection alone will not suffice to prevent wastage 
of the land under prevailing methods of lumbering; 

2. The additional measures necessary to secure conditions favorable for natural re¬ 
newal ; 

3. The classes of land upon which forest growth should be continued; 

4. The co operation that should be given by the public to make feasible in practice 
the measures that may be necessary for the owners to take; 

5. The legislation needed to bring these measures into practice, as a part of the State’s 
programme of forestry. 

Every encouragement should be afforded to bring about dose utilis¬ 
ation of timber in the forest and to prevent losses in the handling and use 
of the manufactured product. This will be acomplished largely through 
co-operation and research, in bringing information to the knowledge of oper¬ 
ators and users of wood products. It is a problem of investigation and 
industrial education, in which the public should take the leadership. 

Assistance and Co-operation on the Public. — In a national 
policy of forestry the public itself should assume certain responsibilities 
and certain burdens. It should co-operate with and assist private owners 
in carrying out their part of the undertaking The measures of co-operation 
fall under the following heads : 

r. Fire protection, — The public should directly share the burden of fire piotection, 
especially in a preventive system and in the cost of suppression. 

2. Assistance tn forestry —The public should assist owners in working out plans for cut¬ 
ting that will promote natural reproduction, in planting, and in other measures of forestry. 
The State should otfer planting stock at cost and co-operate with the owners in establishing 
plantations. 

3. Forest loans, — It has been suggested that existing legislation concerning farm 

loans should be extended to include loans for the purchase and improvement of forest lands, 
to encourage the holding of lands previously acquired, where the purpose of the owner is 
to hold and protect cut-over lands or those having glowing timber, to reforest lands by seed¬ 
ing or planting, or to use other measures in promoting forest production. To obtain the 
benefit of such loans, which should be for a maximum period of 50 years, the land owner 
should enter into a specific obligation to retain the land in growing timber and protect and 
care for it during the duration of the loan. , 

5. A survey of forest resources. — Funds should be provided whereby the Federal Go¬ 

vernment in co-operation with States and private interests may m a ke a survey of the forest 
resources of the country. * 

6. Land classification. — The public should co*operatein land classification to aid owners 
to put their lands to the most productive use. 

7. Research work. — Adequate funds should be provided to enable the Government and 
other public agencies to carry on investigation work needed in carrying out a national policy 
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of forestry. This would included investigations on a large scale for determining the best me¬ 
thods of forest practice, and also research in forest products. 

8. Forest insurance . — As soon as forest property becomes secure under systematic pro¬ 
tection, fire insurance comes within the range of feasibility. Every encouragement 
should be given to plans of insurance such as that already inaugurated in the north-east. 

A programme for the nation must be an aggregate of local programmes 
adapted to different conditions, and correlated and standardised through, 
the U. S. Federal Government to meet the broader requirements of the 
whole country. A national programme can not put into effect in its entirety 
at once. Local programmes will also probably have to be worked out by 
steps. Some States are already able to go forward more rapidly than 
others, partly because of ther financial strength and partly because expe¬ 
rience has already demonstrated the methods of protection and forestry 
required to secure results on this ground. 

The initiation of a national policy of forestry requires as one of the 
first steps the passage of a federal law that recognizes its objectives and 
provides the Government with authority and means to extend co-operation 
with the States in protecting and perpetuating the forests under their 
jurisdiction along the lines of the foregoing statement. At the same time 
federal appropriations for the purchase of forest lands should be greatly 
increased. 

65 - New Trees Obtained by Hybridisation, Fast Growing Kinds and Hence Early 

Supply of Timber. — See, No. 40 of this Review. 

66 - The Cork Industry Of Spain in 1919 . — Borrallo, J. A., in the Espana Forcst.il , 

Year VI, No 58, pp. 107-109 Xtadrid, July, 1920. 

In 1919, the yield of cork was 80 million kg., valued at 9.20 pese¬ 
tas per kg., but in 1916 it was 70 million kg. and sold at 9.36 pesetas per 
kg. The total value realised in 1919 was 15 899 966 pesetas , an increase 
of 1656549 pesetas over 1916. The chief centres of production were 
the provinces of Cadiz, Huelva Badajoz, Caceres, Malaga, Seville, and 
Cordova. 

The cork industry, which suffered very much during the war,largely 
because the best workers emigrated to America, had recovered by the end 
of 1919 owing to the increase in foreign orders 

The following Table gives the Spanish imports and exports of cork 
in 1919 in kg. 


Imports. 


• Kg. 

Algeria. 399 098 

* France. .^. 209116 

■Morocco .. 27232 

Portugal. 1 084 706 


Total . . 1 720 152 valued at 46 h42 

pesetas, plus 13316 kg., of manufactured cork valued at 28 677 pesetas . 

[ 6 * 45 ] 
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E xportation. 


Country 

Raw cork 

Cork in pieces 

Stoppeis 

Otha forms 

Parings 


kg. 

kg. 

kg. 

kg. 

kg 

Austria-Hun¬ 
gary .... 



27803 



Argentina. . - 

— 

299 298 

184 171 

— 

— 

Belgium . - . 

7 100 

—- 

— 


— 

Brazil . • - • 

— 

— 

28 860 

— 

— 

Chile. 

— 

— 

57 447 

— 

— 

Cuba. .... 

— 

— 

121 576 

— 

— 

France . . • 

151180 

272 748 

4 °58 300 

. I 151 276 

I 868 747 

Germany . . - 

25 710 

— 

33 °66 

1 _ 

— 

United Kingd. 

4270 

— 

238 953 

| 269651 | 

5 809 056 

Italy ..... 

— 

236 163 

99 987 

1 — 

— 

Portugal . . . 

— 

— 

41 024 

1 — 

15 966 

U S. A. . . . 

1122 920 

10 188 

304 682 

1 I 789 999 • 

24623 175 

Other Countries 

| 416 979 

184574 

601 884 

1 162 607 

1 717 509 

Total . . . 

1 728 160 

1 002 971 

5 797 753 

1 3 890 122 

| 

34 034 453 

Value in pesetas 

777 672 

2 758 170 

2 898 876 

2 024 120 

1 

3 4<>3 445 


The grand total is 46,453,459 kg., valued at 37 952 172 pesetas. 


LIVESTOCK AND BREEDING 

67 - Principal Poisonous Plants in Canada. — Fltes, Mjie f. (Assistant Botanist) 
in Dominion of Canada, Department of Agriculture, Dominion Experiment Farms , Bul¬ 
letin No. 39, pp 1-113. -f- 40 pl. Ottawa 1920. 

This Bulletin, in addition to the numerous illustrations given by the 
author, describes in detail the various species, and it is compiled with 
the intention of presenting the farmer and plant breeder with a means 
of identifying the poisonous plants which are to be found in the meadows 
and pastures. The symptoms evinced by poisoning from these plants 
are described, and the methods of treatment indicated. A bibliography 
of 24 works und a list of species is included in the appendix. 

The species examined were as follows: 

Hypocreaceae : — Rye “ ergot (Sclerotium Clavus Fries = Claviceps 
purpurea Tul. 

Poeypodiaceae : Bracken (Pteris aquilina b. = Pteridium aquilinum 
(I/) Kuhn). 

Equisexaceae : Common or Field Horse-Tail (Etfuisetum arvense It.). 
GramnEAE: “ Darnel ” (LoUam temidentum) — Cause of splitting: — 
Awns and seed of Porcupine Grass (Stipa spartea Trim) and of 
Needle grass (S. comata Trin. and Aupr.) — Sanbur thorns {Cenchrus 
tribuloides It.) — Silk fibres of Setaria spp. — Seeds of Squirrel 

[«*-«*] 
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tail grass or wild barley (Hordeum jubaium I*.) — Wild oats (Avena 
faiua I). 

Araceae: Jack in the pulpit (Arum triphyllum (T.) Torr.) — Green 
dragon (Arisaema Dracontium (It.) Schott) — Arrow arum (Peltran- 
dra virginica (T.) Kunth) — Water arum (Calla palustris) —- Skunk 
cabbage (Symplocarpus foeiidus (I,.) Nutt) = Spathyema foeiida (L.) 
Raff.) — Western skunk cabbage (Lysichiton camtschatcense . Schott). 

Tieiaceae : Zygadenus or death camas (Zygadenus venenosus Rydb.) 
= Toxicoscordium gramineum Rydb.) — Smooth camas (Zygadenus 
chloranthus Rich. = Anticlea elegans (Pursh) Rybd.) — False helle¬ 
bore (Veratrum viride Ait). 

Irxdaceae : '"Blue flag" (Iris versicolor I/.). 

Urticaceae : “ Slender nettle » (Urtica graciles Act.) and other stinging 
nettles. 

Phytoeaccaceae : " Poison poke " (Phytolacca decandra h .; P . Ame¬ 
ricana L.). » 

Caryophyeeaceae. — Purple cockle (Agrostemma Githago It ); Soap- 
wort (Saponaria officinalis If.) ; Cow cockle or cowherb (Saponaria 
Vaccaria L. = Vaccaria Vaccana Biitton). 

Ranuncueaceae. — Cursed crowfoot (Ranunculus scleratus It.) ; Tall but¬ 
tercup (R. acris L.); R. abortivus (R. reptans T.); Basque flower (Ane¬ 
mone patens It. var. Wolfgangiana (Bess) Kock = Pulsatilla patens 
(T.) Mill.); marsh marigold ( Caltha palustris L.) The species suspected 
are :— Yellow marsh marigold (C. asarifolia D. C.); Mountain marsh 
marigold (C. leptosepala D. C.); Dwarf marsh marigold (C. Cheli- 
donii Greene), larkspurs (Delphinium spp.) ; White baneberry (Ac- 
iaea alba (I,.) Mill.); Red baneberry (A. rubra [Ait] Willd.); Western 
red baneberry (A. arguta Nutt.). 

Menispermaceae : Canada moonseed (Menispermum canadense L.). 

BERBERXDACEAE : “ Blue cohosh ” (Caulophyllum thaliciroides (I,.) Mich) ; 
May apple (Podophyllum peltatum T.). 

Papaveraceae: “ Bloodroot (Sanguinaria canadensis I/.); Cdandine (Che- 
lidonium majus L.)« 

I/EGHminosae : I/upins (Lupinus spp.) ; hocoweed (Oxytropis Lamberti 
Pursh). 

Eophorbiaceab : Sun spurge ” (Euphorbia hdioscopia 1= Tithyma- 
lus helioscopia (T.) Hi ll .) ; Cypress spurge (Euphorbia cyparissias Ij. 
= TUhymalus cyparissias (T.) Hill). 

Anacarbiaceae : Poison ivy (Rhus Toxicodendron It. = Toxicodendron 
Toxicodendron (I,.) Brit); Poison sumae (Rhus Vernix It. = Toxi¬ 
codendron Vernix (I*) Kuntze. 

Thymeeeaceae ; Wicopy. (Dirca palustris It.) Mezereon (Daphne Me- 
zereum If.). 

U mbet eieerae ; Poison hemlock (Conitim maculatum ); Water hemlock 
(Cicuta maculata I ,.); Bulbous water hemlock (C bulbifera L .); Water 
parsnip (Sium cicutaefoUum Schrank). 

[«] 
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Ericaceae “ Mountain laurel ” {Kalmia latifolia Iy.) Sheep laurel [KaU 
mia angustifolia Iy-). 

Apocynaceae ; Spreading dogbane {Apocynum androsaemifolium Iy.); 

Black Indian hemp {A. cannabinum I/.). 

Asceepiadaceae “ Butterfly weed” (Asclepius tuberosa Iy.) ; Swamp milk¬ 
weed (A incarnata Iy.) ; Common milkweed {A. syriaca Iy.) ; Showy 
milkweed (A. speciosa) ; Oval leafed milkweed (A. ovalifolia). 
Soeanaceae “ Bittersweet ” (Solanum Dulcamara Iy ); Three flowered nights¬ 
hade ( 5 . Triflorum Nutt.); Common nightshade; ( 5 . nigrum) Iy.) ; 
Black henbane (Hyosycamus niger L.); Thom apple (. Datura Stra¬ 
monium L.) ; Purple thorn apple {Datura Tatula L.) D. Metel Iy.). 
LobEEIACEAE “ Indian tobacco {Lobelia inflata Iy.) ; Great lobelia (L. sy¬ 
philitica Iy.) ; Cardinal flower {L. cardinalis Iy.). 

Compositae “ While snakeroot” {Eupatorium ageratoides Iy. = E . urli- 
caefolium Reich.; Sneezewort {Helenium autumnale Iy.) ; Ragwort 
{Senecio Jacobaea Iy.). 

68 - The “ Whorled Milkweed „ {Asclepfas galioides ), a Plant Poisonous to 

Livestock. — Marsh, C. D., in U S. Department of Agriculture, Department Citcular 
ioi, pp. 2, i fig. Washington, D. C., May, 1920. 

The whorled milkweed grows abundantly in some sections of south¬ 
western Colorado, southern Utah, and the northern counties of Arizona 
and New Mexico. It is from 1 to 3 feet in height and is not found above an 
altitude of 7500 feet. It is one of the most poisonous of the plants in¬ 
juring livestock. As small a quantity as 2 % oz of the green plant may 
kill a sheep, and 2 y 2 lb., may kill a 2-year-old steer. Horses are not likely 
to eat it, but if they do they are as easily poisoned as sheep. Many 
animals have been killed by eating hay containing the dry plant. No 
remedy has been found. The plant is exceedingly difficult to eradicate, 
but, by cutting it down before the seeds are formed, much can be accom¬ 
plished in pastures and along trails. 

69 - Studies OH Dourine (1). — Formad, R J. (Pathological Division, Bureau of Animal 
Industry, TT. S. Department of Agriculture), in the Journal of Agricultural Research, 
Vol. XVIII, No.. 3, pp. 145-154- Washington, November, 1, 1919. — II. Sergent, E., 
Donation, A. and E’Hj&utidr, A. (Pasteur Institute of Algeria), Des Statons gufcris di- 
miqucmcnt de dourine peuvent rester des porteurs sains de gennes pathogfcnes, in the 
Bulletin de la Sociiti de Pathologic exohques , Vol. XIII, No. 7, pp. 515-518. Pari 1 ?, 
July 1920. — III Sergent, EDonatien A. and I/Hj&ritier, A., Du diagnostic expe¬ 
rimental de la douxine, Ibid., pp. 518-520. — IV. Clerici, A., Malattieinfettivedei ca- 
valli, nuovi metodi di cum, in the Industrie Italians Illustrate (I. I. I) Section D. Agri- 
coltura, Alimentazione e Industrie agmrie, No. 10, p. 14. Milan, October, 1920. 

I. — The most ensential factor in the suppression of dourine is a 
correct diagnosis. Bor this reason, the Bureau of Animal Industry of the 
U. S. Department of Agriculture has devoted much attention these last 
5 years, to perfecting the technique of the complement fixation test as 
applied to this disease. 


(1) See R. Jan. 1916* No. 72. ( Ed .) 
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In the literature dealing with dourine, th« clinical phase (etiology, 
symptoms, treatment) have received far more attention than the patho¬ 
logical phase, namely, the alterations this disease produces in the tissues 
of the animal. As little has been done in the United States to determine 
whether the microscopic changes described by European investigators 
are identical with those observed in horses in north America that are 
attacked by dourine, the author has undertaken the study of this question, 
and has obtained the results given below. 

Microscopic examination of the brain reveals no appreciable changes 
in the nerve cells, supporting tissue, or blood vessels; the existence of le¬ 
sions cannot be demonstrated, even by aid of the most delicate staining 
methods, in any part of the cervical, anterior, or doisal portions of the 
spinal method. In the posterior dorsal part, the lesions were very slight 
but gradually increased in severity in the lumbar region becoming very 
accentuated in the region of the sacrum. 

In all the phases of the disease degeneration of the sensory ganglia was 
pre ent, to an extent that varied from the initial chromatolysis stage, 
which was scarcely revealed by Nissei/s method, to the advanced dege¬ 
neration and disintegration present at the plasmolysis stage. The cells 
of the motor ganglia and those of CiARK’s column showed such slight alte¬ 
ration- that it was difficult to observe, chromatolysis The nerve celles of 
the spinal ganglia showed different degrees of chromatolj sis. The most 
noticeable changes were those taking place in the sensory nerves of the 
sacral region where the disintegration of the chromatophyll granules was 
followed by atrophy and sclerosis, and invariably accompanied by a peri¬ 
pheral displacement of the nuclei This was not observed in the nerve ceUe 
of the spinal chord. 

The degeneration of the myelin in the medullary fibres was as accen¬ 
tuated as the degeneration of the nerve-cells. The black glome ulae of 
degenerated myelin stained with osmic acid, according to Marche's method, 
were characteristic of the endoneural and extraneural fibres of the grey 
matter of the dorsal processes and the roots of the dorsal nerve, as well 
as of the funiculus cuncatus (Burdach's column) and the funiculus gra¬ 
cilis (Gom/s column) in the white matter of the spinal marrow. The 
changes were confined to the lumbar and sacral regions; the degenera¬ 
tion was still more marked in the sciatic nerve. It may therefore be 
concluded that the origin of the disturbance u rather peripheral than 
central. 

II- — In 3 stallions that were clinically cured of the disease, perfectly 
fit for service, and with blood which was no longer infectious, even if 
several litres w’ere examined, the authors observed the sudden re-appea¬ 
rance of the ^jypanosomes in the peripheial blood, after 14 month s , 2 
years, and 3 months, respectively. 

A stallion effected by dourine may thus remain a source of infection, 
even when to all appearance it is perfectly cured. Hence, all stallions 
that have had dourine should be excluded from the stud, and ought to 
be killed or castrated, according to their condition. 

[M] 
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III. — 1) The pathogenetic agent of dourine [Trypanosoma equi- 
perdum) occurs sometimes in such small numbers in the general circula¬ 
tory system of horses with all the symptoms of a severe attack of the 
disease, L e. t the typical “ plagues ”, etc., that the inoculation of animals 
susceptible to the malady, even if 1 / 50 or 1 / 60 of the whole total blood-volume 
of the horse is injected at the same time, has, no effect. 

(2) Thus, only positive results of inoculation are of any use in the 
diagnosis of dourine or in estimating the results of treatment. 

IV. — Dourine is one of the most interesting of the infection diseases 
of the horse to which veterinary science has of recent years been obliged to 
devote special attention. Though for nearly 80 years it had not been seen 
in Italy, dourine reappeared in 1919, and owing to the difficulty inexpert 
veterinaries find in diagnosing the disease, it became very widespread 
in North and Central Italy and in Sicily When it was first reported from 
Crema, during the covering season. Prof. Stazzi had discovered 60 cases 
among the stallions and over 1 000 among the brood-mares. As soon 
as the epidemic was recognised and rigorous measures adopted for stamp¬ 
ing it out, the disease became of much less frequent occurrence, and during 
the covering season of 1920, at Crema itself, Prof. Stazzi only’- reported 
a single case among the stallions and 9 cases among the mares. 

Dourine has long been known in Europe, owing to its frequent appearance 
during the last few centuries in France and the Western States of Germany, 
wheie it was introduced by Arab stallions from Africa. The name, it 
bears was given to it by the Arabs. It has, however, been stated that the 
disease, which has recently broken out in Italy, is not absolutdy identical 
with the African dourine, but is another form of the malady which is 
wide-spread in Russia, Hungary, Croatia, East Prussia, Rumania, and Bul¬ 
garia. In order to distinguish it from the other type, it can be called the 
“ malignant coition disease ” of East and North Europe 

This identification rests upon the identity of the pathogenetic agent, 
on the symptoms, especially upon the course of the malady, and finally 
upon the epidermiological symptoms, for it has been observed that this 
time also, as in the case of the outbreak of 1838-1840, the disease entered 
Italy across the Eastern frontiers The same form has also been predo¬ 
minant since 1886 in North America (United States and Canada). 

This malignant coition disease is very contagious, and is transmitted, 
as its name implies, at the time of service. For this reason, as well as 
on account of the resemblance of some its symptoms to those of syphilis, 
it still goes by the name of “ horse syphilis The pathogenetic agent 
is Trypanosoma equiperdum . 

The symptoms of the disease are very variable, and its course often 
shows great differences from one case to another, although as a rule it 
is less rapid and fatal than the similar disease which originated in Africa. 
Thus in outbreaks of the E. European form, the mortality is never so high 
(80 %) and much more success has been obtained with prophylactic and 
systematic treatment than in the case of the African type. 
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During the course of the disease, 3 phases are generally to be dis¬ 
tinguished. 

1st phase; initial symptoms. — These usually take the form of a swell¬ 
ing of th external genitalia, accompanied by ulceration. There are never 
many ulcers, and often only one. In many cases, these symptoms are 
not very noticeable, hence the first phases of the disease frequently escape 
observation. 

2nd phase , or that of the plagues. — At this stage, the trypanosomes 
have already penetrated into the blood; if some of them remain in the 
smalle t vessels in the skin, inflammation sets up and shows itself in the 
formation of plagues of the most varied form: rings, half-circles,bands, 
pads. These plagues constitute one of the most typical symptoms of 
the disease. 

3rd phase or that of nervous troubles. — These disturbances are caused 
when the trypanosomes are located in the trunks of the nerves and in spe¬ 
cial regions of the nervous system. They differ according to whether 
the nerve alone or the nerve centre is attacked; thus disturbances are 
observed such as itching, sharp pains in the back legs, as well as malnu¬ 
trition of the tissues (herpetic eruptions, occurring along the croup or 
the intercostal spaces); intermittent swelling of the abdomen or flanks ; 
difficulties of movement. 

Among the last-mentioned troubles, some are so characteristic as at 
once to reveal the nature of the malady. Thus, when the nerve trunks 
which innervate the limb muscles are attacked, the lower segment of the 
limb tends to fall; hence, the animal, to avoid stumbling at every step ; 
raises this part of the leg much higher than normally, so that it seems to 
slide first on one leg and then on the other. When, however, the nerve 
trunk supplying branches to some of the respiratory organs is affected, 
rapid paralysis of respiration may ensue, and then the animal, after draw¬ 
ing several irregular, rattling breaths, dies almost instantaneously. 

As regards treatment, owing to the manner by whidi contagion is 
effected, control mesasures are easily applied. Strictly speaking, all that 
is necessary is the scrupulous observance of the rules of hygiene and of 
cleanliness already laid dowri by veterinary science for the purpose of com¬ 
bating the infectious diseases of animals. In other words, no animal 
whether male or female must be used for reproductive purposes, if it is 
suffering from this malady. By rigorously carrying out this system. 
Prof. Stazzi has succeeded in reducing the propagation of the disease to 
a minim u m in the district of Crema, where last year it had already as¬ 
sumed disquieting proportions. French veterinarians accustomed to 
control dourine which, as has already been said, is more malignant than 
the coition clisease now present in Italy, also employ individual prophy¬ 
lactic measures at the moment of service in districts where the malady 
has been reported, aifd rub an antiseptic ointment upon the external 
genitalia of the brood-mares. This, however, entails some loss of time 
and considerable expense, and it has been found in Italy that the same end 
can be attained by simple supervision. 

m 
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When the disease has already broken out, good results have been ob¬ 
tained in many cases by the use of arsenical compounds, such as atoxyl 
and salvarsan, which have been employed against several other disease 
due to trypanosomes. The latter, which is made in Germany can be sub¬ 
stituted by an Italian product, jacol, which leaves nothing to be desired, 
either as a regards its mode of application or its effect. 

70 - Aphthous Fever In Indo-China 11).—I. Seiixdbr, E. A. (Itfrecteurdes Etablissements 
Messrs Eapicque et Cie., Eaos), Ea fidvre aphteuse au Eaos, in the Bulletin Scienhfiqiie 
de VInstitut de Saigon, Year II, No. 9 , pp. 260-262. Saigon, September, 1920. — II. Ee 
Eottet, G. M. (Directeur du Service Vet&rinaire, Zootechnique et des Epizooties de Co- 
chinchine), Ea fi&vre aphteuse, considerations techniques. Ibidem , pp. 257-160. 

I. — At the beginning of March, 1920, aphthous fever appeared in 
Laos (and in Siam) among the work-oxen. Few of these died, and the 
disease nearly always attacked over-tried animals, the breeding herds 
of the peasants remaining almost immune. The buffaloes were the first 
to contract the fever. 

The natives have no empiric remedy for the disease, as it seldom 
occurs in Laos, its last appearance there dating back to 1899 or 1900. 
The symptoms were little defined, and many animals recovered without 
their owners troubling about the matter or separating them at night 
from the healthy individuals. Naturally, the disease soon spread to the 
breeding herds, and then the author was able to follow its course fairly 
accurately. He gives some data as to the course of the disease and ad¬ 
vice regarding the treatment of infected animals and the precautions to 
be taken to prevent the spread of the fever. 

II. — On reading the preceding article the author was induced to 
collect some technical data referring to aphthic fever in general. 

This question is of paramount importance to Indo-China, asthedis 
ease is now rife in Annam, Cambodia, Cochin-China, Laos, and Siam, 
and perhaps in other regions that have relations with the Indo-Chinese 
Peninsula. 

According to the author, the spread and virulence of the disease in 
Indo-China are restrained by the combined action of the light, the solar 
heat, and the extreme dryness of the air, which is a very strong action in 
this tropical country and quickly renders innocuous the aphthic virus, 
as, in spite of its subtlety and easy diffusibility, it is quickly destroyed. 

The author mentions useful data regarding the disease, questions of 
immunisation, relapse, aphthisation, etc. 

71 - Inoculating Cattle against Tuberculosis. — Cai m eite, a. and Guerin, c., in the 

Annales de VInstitut Pasteur, Vol. XXXIV, No. 9, pp. 553-56o 1 fig. Paris, September 
1920. 

The experiments carried out by the authors from 1912-1^15 revealed 
the following facts % 

(1) By means of successive series of cultures of the bacillus of bo¬ 
vine tuberculosis, a race of non-tubercufigenous bacilli can be obtained 

(1) See R. Sept., 1920, No. 882. (Ed.) 

[ 10 - 11 ] 
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that are perfect^ tolerated by cattle and other animals susceptible to 
the virus of tuberculosis. 

(2) This non-virulent race behaves as a true vaccine, in that, when 
injected in the right amount into the veins of cattle, it makes these animals 
im mune, not only against experimental test inoculation, but also against 
infection due to living in close quarters in a contaminated shed. 

(3) This immunit y, which presumably depends upon the presence 
of the non-virulent bacilli in the organism, only lasts 18 months after 
vaccination, but it can be conferred again by annual vaccination, a pro¬ 
cess which in itself is quite harmless. 

7 2 - Species of Cattle Piroplasma and Their Carriers. — brumpt, e. (Eaboratoire dc 
Parasitologle de la Faculty de MMidne de Paris), in the Bulletin de la SociHi de Patholo¬ 
gic cxotique , Vol. X 3 H, No. 6, pp. 416-460. Paris, June 9, 1920. 

The author gives a detailed account of the micro-organisms producing 
cattle piroplasmosis, namely 7 species of Piroplasma and 2 species of 
Ana plasma, and he describes the morphological and biological characters 
that distinguish them. 

The species studied are 

Piroplasma bovis , transmitted by Ixodes ricinus (HaemapJiysalis 
punctata ), is probably an accidental parasite of this species. 

P. argentinum , transmitted by Mar gar op us australis . P. bigemi- 
nam transmitted by M. anmdatus and kindred forms: M. australis in 
Australia, M. decoloratus in S. Africa, and M. calcaratus in N. Africa; 
it has also been transmitted experimentally by RMpicephalns appcndicu- 
latus and J Haemaphysalis punctata. 

Theileria parva is usually transmitted by Rhipicephalus appendicu- 
latus (== R. nitens) which changes its host 3 times. R. evertsi, R. capen- 
sis, and R. simus can also transmit this organism. Some writers consider 
Hyalomma aegvptium also as a carrier. In Macedonia, Trans-Caucasia, 
and Tunisia, Rhipicephalus bursa and R. sanguineus are also probably 
carriers of Theileria parva. 

Theileria muians is transmitted by Rhipicephalus simus , R. evertis 
and, occasionally, by R. appendiculatns. It also be spread by Hyalomma 
acgypiium , whil z Rhipicephalus bursa and R. sanguineus are other suspected 
and probable hosts. 

Anaplasma marginale can be transmitted by Margaropus decoloratus 
and by Rhipicephalus simus . Anaplasma centrale is transmitted by Mar- 
gar opus decoloratus. The carrier of Anaplasma argentinum, which is 
morphologically identical with A . marginale, and is believed to have been 
introduced hpto South America by cattle imported from Spain, has not 
yet been determined, but is probably a species of A mblyomma. 

It hasjiitherto not been possible to decide the pathogenic function of 
Piroplasma hudsonius lovis in British Columbia, but it is probably trans¬ 
mitted by Dermacentor venustus . 

The cattle of Algeria and Tunis are often attacked by different dis¬ 
eases having in common the symptoms of more or less pronounced jaun- 
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dice, serious anaemia, and often high fever, sometimes of a hemoglobi- 
nuric type. These affections are all known by the Arabs under the names 
of “ Soufir ”, Bon-Soufir “or “ Soufir-ghrabi ”, and are called jaundice 
by the colonists. It is probable that these forms of jaundice are the 
same as the “ gall-sickness ’* of South Africa. These diseases are some 
of the most serious hindrances to stock-rearing in North Africa. In Al¬ 
geria and Tunisia, they are found chiefly on low, damp ground, and seem 
to occur but rarely on the high plateaux. 

According to the author, the name jaundice is given to different dis¬ 
eases, and in particular to: 

(1) A form of piroplasmosis due to Piroplasma ligemimtm , trans¬ 
mitted by Margaropus calcaratus. 

(2) Affections produced by Theileria muians. 

(3) A form of anaplasmosis produced by AnaPlasma niarginale . 

(4) A disease of which the etiology is so far unknown, but which 
goes by the name of bilious hemoglobinuric cattle fever. 

73 - The Origin of Lactose and Lactosuria in Cows (1). — Campus, a. (College of ve¬ 
terinary Medicine at Turin), in the Nuovo Ercolani , Year XXV, No. 12, pp. 15 {.-157. 
Turin, June 30, 1920 ; Nos. 13-14, pp. 161-170 4 * bibliography of 48 publications. July 
i 5 - 3 i» 1920. 

After having set forth all the different theories as to the origin of lac¬ 
tose, the author suggests 2 possibilities :— (x) That one molecule of glu¬ 
cose is transformed into galactose, and that by the subsequent union of 
this with a glucose molecule, lactose is formed; (2) that lactose is the 
result of the union of two glucose molecules, with the formation of a di¬ 
saccharide, which is afterwards changed into lactose by means of a stereo¬ 
chemical modification. 

Seeing how few experiments have so far been made in this connec¬ 
tion, it is impossible to say which hypothesis is correct. It is certain, 
however, that lactose is derived from the glucose contained in the blood, 
and that glucose is transformed into lactose in the mammary gland. 

Studies of lactosuria in animals are few in number, there being only 
those of I/Ebianc and Porcher. 

In the urine of pregnant domestic animals, the presence cf lactose has 
often been observed some days before delivery. The author has found it 
16 days before calving, in the case of one cow, and 14, 9, or only 2 or 3 
days before in that of others. Although the elimination of lactose usually 
continues, it is frequently intermittent. In a well-fed Piedmontese cow, 
producing 15 litres of milk a day, lactose appeared in the urine on the 
16th day previous to calving, disappearing on the 15th, and reappearing 
on the 10th day, only to disappear once more, and to return 3 days before 
calving. » ** 

As regards the amount of lactose.eliminated during the period pre¬ 
ceding delivery, this has been found to vary in different animals. Ac- 


(1) See R. t Jan., 1919, No. 79. (Ed) 
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cording to Porcher, it seems that, in some cows, the lactose increases 
every day, attaining its maximum on the day of calving. Other observers 
maintain that the amount varies every day and sometimes very consi¬ 
derably. 

The results obtained from the examination of the urine of a Valdo- 
stana cow, 7 years old, which in the full lactation period yielded 20 litre*' 
of milk a day, are as follows 


$ days before calving traces of lactose were found in 100 cc. of urine 


the day of calving 


0.830 gm. 
0.955 * 
0.670 » 
0.475 » 
0-545 * 
0.504 » 

°-545 > 
0.950 > 


It should be noted # that the amont of lactose eliminated every day 
shows slight oscillations. 

During the period subsequent to calving, the lactosuria lasts only a 
short time. Lebeanc and Porcher found it until the 6th day, and it 
seems to be connected with the amount of lactose eliminated before calving. 

The lactose content of the urine also varies during 24 hours; thus, 
in the case of the same cow, in the morning, there were 0.445 g m - hi 100 cc 
of urine, whereas in the afternoon, there were only 0.300 gm. These 
experiments confirm the truth of another statement, namely, that if milk¬ 
ing or suckling is suspended, the lactose either reappears, or the amount 
evacuated the preceding day is increased. This led the author to con¬ 
clude that the amount of lactose eliminated in the urine is in direct pro¬ 
portion to the quantity of milk yielded by the cow. 

As regards any relation between the amount of lactose present in the 
urine before calving, and the subsequent milk production, as demonstrated 
by the two following Tables, giving the amount of lactose in 100 cub. m., 
of urine from two cows of the same breed and yielding respectively 14 
and 20 litres of milk a day during the period of the greatest milk produc¬ 
tion, the author does not consider himself justified in drawing any prac¬ 
tical conclusions. 


Cow yielding 14 litres of milk. 


7th day before calving. 0.395 gm. 

6th » » # . 0.449 » 

5 th » * . 0.493 » 

4th » ' * . 0.533 > 

3rd 1 . 0.476 » 

2nd » j a . 0.5.45 

1st » * » . 0.532 * 

day of calving. 0.740 * 

[™] 
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Cow yielding 20 litres of milk . 


7th da\ befjre calving 

0 S3U 

uth * ) 

0955 

1th 

0 670 

-+th » 1 

0 

•jrd 

0 S45 

2nd 

0 104 

2 St 

0 515 

diy of calving . 

0953 


74 - Inoculation with Serum, as a Prophylactic against Swine Fever. (1) — gargi* 
D , (General Inspector of Hygiene and Veterinary Sanitation), in the Boletvn a 
Ajtc iVura tecmca y economica. Year XII, No 138, pp 418-420 Madrid, Tune 30, 1920 

Experiments carried out with a view to determining whether inocu¬ 
lation with serum renders animals immune to swi*.e-fever. 

An attempt was made to obtain a more active serum by substituting 
intraperitoneal injection for subcutaneous injection, and by replacing 
Iberian pigs, which are excessively susceptible, by Celtic swine, which are 
very resistant to the action of the virus. 

First, 69 pigs were injected with 20 cc ; 10 days later, the animals 
were injected with % cc , of virus, a third similar injection being made 
after 10 days. Eight days subsequent to this last injection, the 69 pigs 
weie removed to infected places and divided into 5 lots, the first contain¬ 
ing 10 animals, the second 20, the third 6, the fourth 8 and the fifth 25 
Lots 2, 3 and 5 were inoculated with the serum in July, 1919, when 3 months 
old, and until they reached the age of one year, showed no abnormal 
symptoms Eot 4 was inoculated when the animals were 8 months old, 
and till they attained 17 months, they manifested no sign of disease. All 
the pigs had received an injection of 20 cc., of serum, o 25 cc., of virus 
being injected the first time and another 0.25 cc. the second time. 

Sucking-pigs were also inoculated with serum to see how far they 
could be lendered immune. Experiments were made upon 1309 of these 
animals divided into 5 lots, containing respectively ioo, 200, 207, 213 
and 319 head. All were treated with 20 cc. of serum and received 2 injec¬ 
tions of virus, the first of 0.25 cc., and the second of 0.5 cc. 

At the time of inoculation with serum, J_ot 1 was composed of pigs 
40 daj T s old. Nine of them (9 %) died as a result of the treatment, whereas 
the deaths among the 50 control animals were only 30 ° u . hots 3, 4 
and 5, which were made up of pigs 15 days old, showed no abnormal symp¬ 
toms after 3 or even 4 months. 

In conclusion, inoculation with serum is to be recommended for large 
animals when the fever has made its appearance, for the immunity gained 
is passive and of short duration. 

Inoculation with the serum‘is the method of qmmunisatson that has 
given the best results in the experiments carried out by the Stock-Breed¬ 
ing Association. 

(1) Seel? April 1912, No 67$; R Oct 1914, No 920;!? Jan. 1915, No. 67; R. Sept., 
1915,No 934; R Nov. 1915, No 1176; R Nov. 1918, No 1037; R. June 1919* 749 {&<*) 
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75 - Skimmed Milk as a Supplement to Maize in Feeding.— Osborne, t b , Eatayeiie, 
B , and Wakeman A J , in The Jumn^l or Biologic >Z Chemistry, VoL XEIV, No. i, pp. i- f. 
Figs i. Baltimore, M. D , October, 1920. 

Good results had previusly been obtained with the mixture of maize 
meal and skimmed milk in the promotion of rapid growth of young animals 
as well as poultry. The high cost of these food products and the necessity 
of their use in the most efficient proportions led to the experiments de¬ 
scribed in this paper 

I. — Four albino rats were fed on a mixture of 91.5 % yellow maize 
meal and 8.5 % of “ Krystalak ” a preparation of dried skimmed milk 
containing 35 % protein and 2 % fat. The authors support the state¬ 
ment made by the former investigators Hart and Steenbock, that a 
highly efficient protein mixture is not obtained until the proportion of 
liquid milk to maize meal reaches 1:1; in this propoition the milk nitrogen 
constitutes approximate !} 7 30 % °f the total nitrogen ot the ration. Ac¬ 
cording to other information 88 % yellow maize meal supplies enough of 
the fat soluble vitamine for normal growth and reproduction of albino 
rats when a salt mixture containing sodium chloride, calcium lactate and 
ferric citrate is also added, and the maize proteins supplemented with casein. 
The authors therefore consider their own mixture to be adequate in respect 
to this food accessory, but it was found that the salts supplied by the 
milk were not sufficient to supplement adequately the recognised mineral 
deficiencies in maize, and it was necessary to add a standard salt mixture 
before normal growth was made (2). Results indicated that the mixture 
of yellow maize meal, skimmed milk solids and salts may be slightly defi¬ 
cient in fat soluble protein. The deficiency in mineral matter may how¬ 
ever be compensated for by the addition of green fodder to the diet or by 
the addition of about 1 lb., each of calcium carbonate and sodium chloride 
per 100 lb., of maize meal. 

-6 - The Mechanical Power Required for Crushing Oil-Cakes as a Factor in their Se¬ 
lection. — Ringelmann, in Comptes rendus de TAcademic d' Agriculture de Trance, 
Vd. VI, No. 28, pp. 704-707- Paris, October 6 , 1920. 

In valuing feeding cakes, their food value represented by the protein 
content, is the chief factor taken into account. As, however, it is most 
profitable for the agriculturalist to purchase his cakes whole, the cost of 
crushing must also be considered, and this varies in the ration of 1:5, ac¬ 
cording to the hardness of the cakes. 

The accompanying Table summarises the results of the experiments 
carried out with a good type of hand cake-crusher, with a single pair of 
cylinders, 10 kg., of each cake being used. 

According to these experiments, the author thinks the following 
classificatioS may be made:— 


(i) See R , June, 1920, No. 610. 

*2) See R , October, 1919, No 1175. (Ed) 
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Cake 

Country of origin 

Density 

Protein 

Mechanical 
power used 
in crushing 



1 


1 kg. of cak e 


l 

1 

1 

Per cent. 

Kg.-metres 

Eocal colza .. 

I France .... 

! , 

1.20 

34-68 

85.3 

Cotton (ist production ). 

1 Egypt. 

I.I 9 

25.00 

88.2 

Eocal flax. 

France .... 

1.23 

31.18 

91.9 

Sesame. 

?. 


41.67 

94-2 

Red copra. 

Singapore . . . 

0.93 ; 

24.50 

96.5 

Coconut . . 

Ceylon .... 

0.91 

20.55 

119.2 

Decorticated peanut ....... 

1 Bombay. . . . 

1 1.28 , 

4771 

138.9 

Cotton (2nd production) . 

Egypt. 

1.31. 

25.00 

158.2 

Niger. 

Africa .... 

' 1.27 

38.75 

344 8 

White poppy.. . . , 

Smyrna .... 

1.21 

3775 

4 I 9 .I 


Soft cakes : — local colza, "Egyptian cotton (ist production), local 
flax, sesame, red copra, and coconut. 

Hard-cakes : — decorticated groundnut and Egyptian cotton (2nd 
production). 

Very hard cakes : — Niger and white poppy. 

This classification as regards the cakes tested, may undoubtedly vary 
according to the oil-factories. 

In short, the protein content is not a sufficient guide to the selection of 
a cake and the cost of crushing it must also be taken into consideration, 
that is to say, the mechanical energy required by the operation. An idea 
of this can be obtained in comparative experiments with cakes, if the same 
machine set to the same rate is used by counting the number of revolutions 
required to crush a certain weight of cakes, and by examining the volume 
and weight of the pieces falling through the sieve, for the production of 
flour or meal must be avoided as far as possible. 

77 - A Biochemical Study of Copra Meal. — Santos y alvakez, f. o. (laboratory of 
Agriculture, University of the Philippines), in Phillip pi yic Journal of Science , Vol. XVT, 
No. 2, pp. 181-189, bibliography of 22 works. Manila, February, 1920. 

A sample of coprah meal from Manila was ground fine, and on analysis 
showed the following composition: 

Per cent 


Moisture. 

Oil. . 12.2 

Crude protein.... 20.1 

Ash. 5.5 

Crude fibre.. J 3*2 

Carbohydrates. 3 7-0 


A comparison of nitrogen distribution in the Hot water insoluble por¬ 
tion of copra meal with cottonseed meal showed that the latter was richer 
per cent: — in amides 15.37 ; in cystine 5.93 ; poorer in arginine, lysine and 
non-amino, and nearly identical as regards hmnin (—.67 %) and mono¬ 
amino (0.86 %). 
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The alkali-soluble protein is the most abundant in copra meal; 
47*55 °o is the total protein nitrogen soluble in hot water. 

This percentage appears to be somewhat low when compared with 
that obtained by Osborne and Ca:\ipbeil who were able to dissolve a to¬ 
tal of 96.6 ° 0 of the protein nitrogen found in lupin seeds. 

Copra meal forms an excellent supplementary concentrated feed 
fed with green leaves. 

78 - Use Of OpUtltia. spp. as Forage. — See No. 59 of this Review. 

- Hybrid between Equus asinus and E. Kiang. — Pococx, r. j., in The Field, 
Vol. CXXXVI, No. 3542, pp. 703. fig. 1. London, Nov. 13, 1920. 

The Zoological Society in London possessed a fine stallion wild ass 
from Somaliland, the only country apparent^’ where the African ass 
(Equus asinus) still survives as a wild animal. This differs from the domes¬ 
ticated type in one or two points of secondary importance, notably in the 
sharp definition of the leg stripes; the obliteration or evanescence of the 
shoulder and spinal stripes, and the big patch of dark colour on the base 
behind the ear. 

With a view to improving the strain of domestic asses, a number of 
foals were bred from a cross between the Somaliland stallion and a Cas- 
tillian specimen. Amongst the cross breds thus obtained was a fine fe¬ 
male which stands about 12 hands, but, except for her large size and almost 
total suppression of the spinal and shoulder stripes, scarcely differs at all 
from a well-bred English donkey. Being the progeny of two races, the 
Somaliland and the Tibetan wild as* or Kiang (E. Kiang), she gave birth 
to a foal of quite a distinct species. In body colour it is reddish brown 
like the sire but in other respects it favours the dam, showing no trace of 
the sharply defined white on the throat and legs characteristic of the Kiang, 
the legs being dark grey with a few indistinct stripes. There is about 
the same amount of white on the belly as in the dam? and the shoulder and 
spinal stripes are faint; hoofs narrow, ears long. Hitherto all true hybrid 
Equidae have proved sterile, but it will be interesting to discover if that 
rule applies to the hybrid in question. 

bo - Intensive Production of Baby Beef in France. — laplaub (Dechambre, reporter) 
in Comptes rendus de VAcaddmie & Agriculture de France , Vol. VI, No 33, pp. 795 - 708 , 
and 802-808. Paris, November 10, 1920. 

H. Dechaaibre laid before the Academie a paper by M. Laplaud 
dealing with the intensive production in France of the so-called " Babv 
Beef. ” 

For some time, a movement has been noticeable in the Press in favour 
of the intense production of baby beef according to the North American 
method, which would seem to have originated in that country. For¬ 
ever 30 years, France has regularly and systematically raised remarkable 
baby beef cattle. Since 1882 M. Eaplaud (pore) has been a large producer 
of these animals. 
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The Limousin breed has become famous as furnishing baby beef cattle, 
and the Charolais race is in no way behind M. G. Cormouls-Houles, aftei 
trying animals of different breeds, such as the Angle, Tam, Aubrac, Salers, 
Garonnais, and Gascon breeds chose the Charolais and Limousin breeds, 
as being distinguished for their early maturity and large net yield of meat. 

Yearling Charolais bulls or heifers have been mentioned (which have 
been fattened the following winter, and sold at high prices in the spring! 
as weighing on an average from 500 to 600 kg. The district of Nevers sends 
to Lyons, young pasture-fed bulls, and heifers, of which the smallest and 
youngest weigh between 500 and 700 kg., when 2 years old. Those that 
weigh most are despatched to Paris. Young Limousin cattle sold to the 
butcher and heifers or bulls, 8 to 16 months old, have a gross weight of from 
250 to 450 kg.; the bulls are perhaps a little heavier, but the meat of the 
heifers is the finer. Heifers and oxen of 16 to 24 months and over weigh 
between 400 and 650 kg. 

At Faillades (Tam), M. G. CoR^rori s-Houjles kept every year in 
his sheds, some 500 Limousin heifers which, when bought at the age of 12 
months, weighed on an average 340 kg. He kept them 8 months, and 
sold them to butchers in Lyon, their average weight then being 5(10 kg., 
so that they had gained 915 g.r. per day. 

M. Dechambre, during his visit to Faillades, estimated as an average 
of 5180 gm., the daily gain of young heifers weighing on an average 400 kg., 
and fed the following rations. 

Siloed forage . - . . 2 »» to 25 kg. 

Bran. . . 1 kg 

Cake . . . . 1 kg 

Comparative feeding experiments were made at Faillades in November, 
1S95, with 24 Limousin heifers of the average weight of 400 kg. The 
results are set forth in the following Table. 

Feeding experiments with Limousin Heifers. 


1 

1 

Ul lots 

\ 

| 

Ration consisting of: 

Total dry 

matter 

in latnn 

~~ kg. 

Nutritive 

ration 

Avenue 

i j crease in 
live-weight 
per head, 
per daj 

1 

Lot 4:4 animalsi 
weighing 1 600 ' 

kg r 

22 kg. siloed forage 1 

9 9 boiled potatoes | 10.610 

1 » Egyptian cotton cake ) 

1 

i: 6 

1 

x.000 

Lot 5:4 ammsus( 
weighing 1 600^ 
kg. / 

6 kg. siloed forage 

6 9 dry hay ( 

6 » boiled potatoes ( 

1 » Egyptian cotton cake 

> 

; 10.250 
) ' 

IS *» 

1.050 

Lot 2 : 1 animalsi 
weighing 1 600] 
kg. f 

x6 kg. siloed forage j 

16 » boiled potatoes [ 10.300 

1 * Egyptian cotton cake 1 
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IOO CATTLE 

M. Laplaud (pere) has described to the Societe d’alimentation ra- 
tionnelle du betail, the rations with which he had reared thousands of 
young stall-fed,cattle (dry hay, beets, Jerusalem artichokes, and cotton 
cake). Barley-meal, rye-flour, maize, groundnut cakes, maize gluten, 
etc., may also be given. At Dr. de Rotschilds stock-breeding centre at 
Vatdx-de-Cemay, groundnut cakes and different kinds of meal (barley-meal, 
bean-meal, etc.) are fed. This system, having long since shown its financial 
value, has become generalised, and whole arrondissements could be mention¬ 
ed where only fat cattle are raised for the Lyons, Saint Etienne, and 
southern markets. 

M. Laplaud concludes his note by saying that the best French breeds 
of beef cattle, which furnish very early animals, are the finest in the world, 
but they do not occupy the place they deserve. 

Si - Feeding Experiment with Yearling Steers. — L Winter Rations and Their 
Influence on Pasture Gains. — II. Use of Silage and the Cost of Rations for 
Wintering. — Sheets, E. W. and Tcckwiller, R. H. (Animal Husbandry Division), 
in the United States Department ot Attic ulture Bulletin Ko. 870, pp. 1 20, tables 12, 
Figs. 8. Washington, D. C., October 20, iqao. 

The report of part of a series of experiments that have been in progiess 
since 1914 carried on in co-operation between the Bureau of Animal Indus¬ 
try and the West Virginia Agricultural Experiment Station to stud}' bee- 
production problems in the Appalachian Mountain region. The steers 
used in this work were of the grade Shorthorn, Hereford and Aberdeen- 
Angus breeding, and averaged from 650 to 675 lb., in weight at the begin¬ 
ning of the winter period and were one year old the previous spring. From 
the analyses it was evident that the feeds used with the exception of cot¬ 
tonseed meal were somewhat below the average in quality. 

I — The following Table gives a summary of gains and losses in weight 
per steer, winter and summer, and the composition and nutritive ratio of 
the rations fed each year: (See Table page 101). 

The conclusions from these results are that: 1) An average daily 
ration of 19.8 lb., of maize silage -f- 5 lb., mixed hay + 2.5 lb. wheat straw 
fed to moderately good steers weighing 663 lb., (Lot 1) for 130 days during 
the winter should maintain them without loss iu weight: — 2) An average 
daily ration of 23.1 lb., of maize silage +4.9 lb., of wheat straw, + 1 lb., of 
cottonseed meal fed to steers weighing 604 lb., (Lot 2) for 130 days during 
the winter should maintain their weight and allow an average gain of 62 
lb., per steer. — 3) An average daily ration of 11.91b., of mixed hay 4- 
4.1 lb., of wheat straw fed to steers weighing 665 lb., (Lot 3) for 130 days 
during winter would not maintain their weight but would result in an ave¬ 
rage loss of weight of approximately 35, 4 lb. The steers in Lot 2 receiv¬ 
ing a protejp. concentrate in the ration did not lose weight as in Lots 1 and 
3. 5) The steers receiving maize silage as part of the ration made greater 
total gains for the year than those receiving rations of dry roughage alone; 
the latter which lost weight during the winter, and those fed on a main¬ 
tenance ration of which maize silage was only a part (Lot 1), made greater 
gains during the first 2 months on grass than those steers which had made 
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considerable gain during the winter; 6) there was a very slight tendency 
for the steers fed on dry ro ghage alone (Lot 3) to make less gain during 
the last 2 months of pasture season than those which had received silage 
in the ration (Lots 1 and 2) during the preceding winter. 

II. —■ A summary of the comparative cost of the different rations. 
The maize silage, wheat straw and cottonseed meal (fed to Lots 2) was the 
cheapest ration used and at the same tune the best, making the greatest 
increase (62 lb.) in weight of the steers. The authors estimate that the 
addition of maize silage to the ration for wintering yearling steers gave them 
an increased value of from S 1.19, to S 5.79 per head, depending upon 
the ration used. The feeding methods used in wintering yearling steers 
added from S 1.40 to S 2.85 per cent, to the spring value over the preced¬ 
ing autumn, again depending upon the ration used. 

52 - Field-Peas for Fattening Lambs. — loxsdale, t. w. (ivfanagei, itfoumahaki 

Experimental Farm; in The New Zealand, Jour nil of Aqnc ultarc, Vol. XXI, No. 3. 

pp. 140. Wellington September 20, 1920. 

On mam^ old established holdings the raising of a profitable crop of 
rape has become somewhat precarious and it has been found necessary 
to substitute other fodder. The author therefore carried out a short 
preliminary trial of the fattening qualities of peas and rape respectively. 
Rape was sown on October 15, and on the same day an adjoining plot of 
equal area was sown with Partridge peas, both plots receiving similar treat¬ 
ment with regard to preparation and manures. On February 2, a line of 
crossbred lambs by Southdown rams was divided up and after marking 
and weighing, equal numbers were placed on each plot These lambs had 
not received any artificial food previously and had been running on fresh 
pasture. 

The following shows the dates of weighing and average live weight 
per lamb: — 

Lot I (rape) Feb. 2, 58.65 lb.; Feb. 15, 65.80 lb.; Feb. 32, 68.60 lb. 

Avqjrage gain per lamb, 9.41. lb. 

Lot 2 (peas); Feb. 2, 56.35 lb.; Feb. 15, 60.40 lb.; Feb. 22, 69.30 lb. 

Average gain per lamb 12.68. lb. 

Gain in favour of peas, 3.27 lb. per head. 

The lambs on rape made most headway during the first two weeks, 
but the gain in weight of the iambs on peas during the third and final 
weeks was remarkable. 

Preparations are being made to conduct a similar test on more ex¬ 
tensive lines during the present season. 

- The Goats of the Mediterranean Countries. — c., in VAgricoitura colo - 

male. Year XIV, Xo. 9, pp. 367-376, Florence, September 1920. 

In the»Meditenap£an Basin, the following species of goat are still 
found in a wild state: — 

(1) The Bezoar, Pasang, or Grecian Ibex (1 Capra aegagrus ). A tall 
animal, with a robust body, and sharp horns directed forwards, inhabit¬ 
ing the mountains of the Grecian archipelago, Asia Minor, and Persia. 
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(2) The Alpine Ibex (Capra ibe i ) with large horns characterised 
by strong tranverse ridges on their anterior surface, living on the peaks 
of the Alps and Pyrenees. 

(3) (. caucasica with brown back and white abdomen, and large 
triangular horns. 

Three races of goats live in the Mediterranean countries (European, 
Asiatic, and African breeds); and ther are numerous varieties of each. 
The Swiss Alpine varieties, which a - e he best products of European goat¬ 
breeding, belong to the European race. 

The white Gessenay variety, orginally coming from the Upper Simmen- 
thal, has a white coat (snow-white or cream) and is usually hornless. Its 
height is 1.20 m , and its average weight 80 kg: these goats yield 4 to 6 
litres of milk daily. 

In the Viege Valley, and the Haut-Valais, there is another large¬ 
horned. Variety characterised by its variegated coat, black from the head 
to the middle of the back, the rest being white. Its height is from 70 
to 80 cm., and its hair is thick and silky. 

The chamois-goat of the Alps is very widely 
distributed; it li\ es on the Alps of Suth Switzerland, where it is confused 
with the Val d’Aosta and Piedmontese goats, animals which it greatly 
resembles. Its hair is long and silky, of a light-brown colour and it has 
a longitudinal brown stripe running from the sinciput to the root of the 
tail. The male has an especially fine coat. The most striking charac¬ 
teristics of this species are its great hardiness in cold places with poor 
pasturage, and the facility with which it adapts itself to all climates and all 
regions: these goats are, in fact, as suitable for stall-feeding as for living 
in the open. Their yield of meat and milk is good. 

The Lyonnese goats of Mont Dore belong to another 
Alpine variety; they live in sheds on the farms, and their rich, abundant 
milk greatly contributes to the flourishing cheese industry of these regions. 
They are about 60 cm., high. Their frame is well formed, and their coat 
is dirty grey or yellowish. 

The Pyrenean goats should also be mentioned; they 
are excellent milkers, and are generally kept in the plains of Beam, the 
Basses-Pyrences, Gers, and Dordogne. 

Spain possess 3 much prized varieties of goats, those of Murcia, Gre¬ 
nada, and la Manche, respectively The Murcia goat has a short, sorrel- 
coloured coat, sometimes with patches of white, chestnut, and black. 
Its average height is 70 cm., and it is delicately and perfectly shaped. 
It is a good milker, but its milk is chiefly noted for its high fat content. 
The Murdan goat is a gentle, good mother, and always has from 1 to 2 
kids a season. It is also a very unexacting animal. 

This breed has been imported with much sucqess into Algeria, where 
it has been greatly improved, and has doubled its daily milk yield In 
France, crossing experiments have been made between this Spanish race, 
and French and Swiss breeds, especially with Gessenay and Nubian goats. 
Hybrids with fixed characters and known as the Race of Sainte Gene¬ 
ts] 
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vieve have been obtained. These must be regarded as improved Murcians, 
both on account of the large amount of fat present in their milk and the 
good flavour of their meat. Castrated he-goats yield, when killed, about 
g kg., net of fat (melted), which can be mixed with natural butter, owing 
to its excellent organoleptic qualities. 

In D almat ia, Bosnia-Herzegovina, Montenegro, Serbia, Greece, and 
Albania, the predominant variety of goats is one belonging to the European 
Sanson breed, which differs distinctly from all other varieties. These 
goats are of a dolichomorphic type, and vary in height from 67 to 70 cm. 
Their skull is brachycephalic, the forehead is broad, concave, between 
the very prominent orbital arches the face is short, and the nostrils are 
depressed towards their inner surface. 

Lively, light-chestnut coloured eye, lyre-shaped horns with transverse 
ridges which, however, sometimes form a spiral with very wide volutes. 
Their frame is very strong and shapely. The udders are large, pendent, 
well formed, and pyriform although the points of attachment are rather 
large, the teats are regularly arranged, and a little inclined outwards. 
The hair is very fine and silky. The coat is ashen-grey, but some goats 
have black, chestnut, very white, and spotted coats This animal is a 
a good milker and its meat is excellent. The breed is very w 11 adapted 
to rugged, mountain land, its chief quality is extraordinary thriftiness, 
but in spite of this, it has excellent milk and meat producing qualities. 

This variety of goat is found throughout central and south Italy ; in 
the latter part of the country it is mixed -with the Maltese breed. All the 
goats of north Italy belong to Alpine varieties. 

In Turkey in Europe, on the West coast of Asia Minor, in Bulgaria, 
and Rumania, a variety of goats is kept that belongs to the Asiatic 
Sanson race. They are not tall, dolichocephalous, with rectilineal profile, 
and elongated elliptical faces Their ears are long and pendent, horns 
are usually, absent, or replaced by small appendages. The absence of 
beard under the chin is characteristic in the male. The hair is short, 
reddish, with patches of black or chestnut aud white. This breed is known 
as the Anatolian. 

The Mambiine variety is also excellent and it too belongs to the Asiatic 
race, which is found in Syria, Persia, Armenia, Palestine, Upper Arabia, 
and as far as the peninsula of Sinai. There are the two following sub¬ 
varieties:— 

(a) The Meress or Damas goat, with brownish-grey, black, or white 

coat. 

(S) The Samar goat, which includes a hornless type known as the 
4 * Gara, ” with black, glossy coat and some reddish patches on the face. 

These animals, which are 80 to 90 cm., in height, are characterised by 
excessively* long ears, # which sometimes measure as much as 30 cm., in 
length, although they are scarcely 15 cm., wide. The hair is 25 cm., 
long and is used locally mixed with sheeps wool for making stuff 
and carpets. The female is very prolific, bearing kids twice a year, 
usually, between December* and January and between May and June. 
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The lactaction peiiod is fairly long, even after parturition, and a well-fed 
goat gives 3 to 4 litres of rich niilk daily, which is used for making butter 
and cream cheese. Aleppo butter is specially prized by the Arab# of 
Syria. The Mambrine goat is a triple-purpose animal producing hair 
milk, and meat; the meat has an excellent flavour, and is much liked 
by the natives. It is a cosmopolitan animal and very well acdimatised 
to Egypt and Algeria, whitlier it has been imported, and where it has 
played a part in improving the native breed. 

Amongst the other Asiatic goats living in regions near the Mediter- 
rannean, mention may be made of the Shamy variety which occurs in Meso¬ 
potamia. The Knrdi variety is distinguished by its long, narrow ears, 
which, however, are not so long as those of the Mabrine goat. This goat 
also lives between the Tigris and the Euphrates, and differs from the former 
in having shorten ears and thicker coat, of which the hair is however, coarser 
These two varieties crossed together have produced a hybrid called Bedni 
but of which the characters are not yet throught fixed. Under the name 
Merese, the natives understand the hybrids obtained by crossing Angora 
goats with different varieties of goats from Syria and Mesopotamia. These 
hybrids yield a very fine quality of wool known as mohair. 

In Geoigia, Daghestan, Persia, Beluchstan, the Isles of the Grecian 
Archipelago, and even in Crete and Cyprus, the Beioar or Grecian ibex 
is still found wild, but it is of no value from the stock-breeding point of 
view. Two domestic species greatly resembling it live in the Caucasus 
and in Daghestan; they are chiefly valued for their coats. 

The Daghestangoat, which is about 60 cm. high, has a grey 
coat with very long hair (35 cm); the meat and milk are little appreciated 
on account of their rank odour. 

The Caucasian goat has a grey, reddish, or spotted coat, 
and is easily recognised by its long horn directed upwards for their whole 
length and curving inwards at the tip in a single whorl. The milk of this 
goat is richer and more abundant than that of the preceding varieties, 
and is used for making butter and cheese; its meat is also excellent, but 
its coat is the most valuable part of the animal, for 2 skins yield nearly 2500 
gm., of hair. This goat-hair is used in Anatolia and Armenia in the 
manufacture of carpets. 

Of all the goats of Western Asia, however, the Angora is the most 
improved variety. This variety is kept in Anatolia, and especially in the 
Provinces of Brousse, Costamuni, Sivas, Van, and vilayet of Konia. The 
natives refuse to sell stud animals of this breed to foreigners. The Angora 
goat is small, scarcely 60 an. in height. The horns of the male are long 
with a helicoidal surface, and the ears are long and pendent. The coat is 
very valuable and consist of tufts of smooth long hair, sometimes crimped or 
frizzed. The hair is white, long, and silky, and mixed with down; it fells 
naturally in the spring, but the animal is shorn in April or May and the 
coarse hairs ate removed with the aid of a wooden comb. The hair is used 
in making fine materials and especially in the manufacture of mohair. Some 
selected threads were formerly used in making Utrecht. The hair of the 
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male is more abundant but coarser than that of the female; castration im¬ 
proves the quality of the coat. Although the udders of the Angora goat 
are small, the milt is abundant and very rich in fat; it is used in the manu¬ 
facture of cheese. The meat is very delicate and much relished in Turkey, 
where before the war it used to sell at 3 piastaes (0.60 fr., at par) per kg.. 
The Angora goat is satisfied with poor pastures, where the vegetation cons¬ 
ists for the most part of shrubs and steppe plants, and this variety has even 
become acclimatised to the saline soils of the plateaux of central Ana¬ 
tolia, where no other variety can thrive. 

Angora goats are distinguished according to sex and age by the fol¬ 
lowing names: 

(1) Oglacks: kids up to 1 year of age. 

(2) Tchebichs; kids above 1 year, old, but less than 2. 

(3) Erketchs;: adult males reserved for breeding purposes or 
shearing. 

(4) Damisleks; adult females above 3 years of age, and being 
triple-purpose animals (producing milk, meat and hair). The hair yield 
of these animals is 375 gm., in the case of the Ogloacks, 500 gm , in that of 
the case of the Tchebechs, and 1 kg, and 700 gm., respectively in the 
ease of the Erketschs and Damisleks. The value of the hair naturally 
varies according to the individual, and as a rule it is the males that 
take the palm for the beauty and quality of the hair, which should be white, 
glossy, and flexible to the touch. 

The Angora goat is quiet and thrifty, but must be partially fed, 
especially in winter; for this reason, the shepherds prepare, in addition to 
the ordinary straw, reserves of siloed forage kept in simple holes dug in 
the groun dand covered with planks, soil and stones. This silage consists 
of the common plants of the plateau pastures mixed with vine-leaves, 
branches, oak twigs and other roughage, which however, the goats eat 
with avidity. 

The Angora goat industry is very remunerative to the natives, seeing 
the large demands for the products and their high prices as compared to 
the low cost of production. 

For a long time, attempts have been made to acclimatise and breed. 
Angora goats in Europe, but although stud animals have been imported 
for the purpose, no important results have been obtained. 

On the other hand, these animals have been reared with conspicuous 
success in Cape Colony and the Transvaal, where there are now over 
2 million head, and they tend to increase to such an extent as to threaten 
to become serious rivals of the Angora goats in Anatolia itself. It is 
reckoned, that Cape Colony annually exports n million Angora goat skins. 

These goats have also been successfully reared in the United States, 
especially Jin Texas, New Mexico, California, Nevada, Florida, Oregon, 
and Touisiana, Australia has also begun to breed Angora goats, and has 
found it very profitable. 

The author advises this breed for Tibia and especially for Cyrenaica. 
In the north coast of Africa, the African breed of goat is found ; this 
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is composed of several varieties some of which are very important eco¬ 
nomically, both for their great thriftiness and their resistance to all the 
changes of climate. 

The Egyptiangoat is a variety of the African breed. Itisnot tall 
(0.60 m.) ; it is dolichocephalic, and has long, broad, pendent ears. The 
female is nearly always hornless, and the horns of the male are very small. 
The forehead is concave, the orbital arches are not prominent, the head 
is light, the thin neck has a depression where it meets the withers; the 
body is dim, and the legs are slender. 

The good qualities of this breed are its gentleness, large milk yield, 
and extraordinary thriftiness, which enables it to live on land where other 
animals would starve. The Egyptian goat is not a great wanderer and 
does very well in the shed. It coat is fawn-coloued with chestnut pat¬ 
ches, and its short hair is of no commercial value. The meat, however, 
is excellent. 

The following native varieties of goats are also found in North Africa: 
Tuoareg; Fouta Djallon, Sokoto Haoussa (Central Africa): 
Soufo or Touggourt (E. Sahara Constantine); Nubian ; Maltese; 
and also the Libyan, Tunisian, Algerian, and Moroccan varieties. 

The Touaregs breed a short haired goat with black, white, yellow, 
or spotted coat, which is much valued as a milker, and because it is not 
exacting as regards food. 

At Fouta-Djallon (French West Africa) there are goats still smaller 
than those previously mentioned, and characterised by their wheat colour¬ 
ed coat and a dark chestnut dorsal stripe like that of a mule. 

The small goat reared in Haoussa are white, spotted with black; they 
give very little milk. The goats of the White Nile are black; they still 
live in the wild state and are of no interest from the point of view of stock- 
breeding. They have been imported into Europe and America as orna¬ 
mental animals for parks. 

The Nubian goat must be mentioned, especially for its milk yield. 
It may be regarded as the ancestral stock of all the other varieties of goats 
bred on the Barbary coast. 

It is not tall, the outline of the head is cyrtoid, and the ears are flat 
wide, long and pendent. Its specific characteristic is accentuated progna¬ 
thism. The female is hornless and the horns of the male are small. This 
goat is especially suited to hot, dry climates, and does not thrive on 
mountains or damp pastures. The female is very prolific, and bears young 
twice a year, giving birth to 2 or 3 kids at a time. The Nubian goat is an 
excellent milker ; the milk has a high fat content, and is free from the rank 
smell characteristic of the goat. 

The Maltese goat belongs to a variety of the # Nubian breed but has 
become very distinct from it, which shows the influence exerted by environ¬ 
ment upon shape. There are in fact, in all the coast regions of Barbary, 
numerous varieties of the Maltese goat which, in their turn, differ greatly 
from the original type. The Maltese animal is not tall, its neck is slight and 
long, body elegant and slender, legs fine and straight, with regular action, 
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The coat is white, or sorrel, or has reddish-white patches. The hair is 
long, fine and silky; the chin beardless; the horns are small. The Maltese 
goat can be kept in the stall or in the open. It eats less than the Arab 
goat, and yet yields more milk; in the height of the lactation period, it gives 
as much as 3 to 4 litres daily. Its meat is excellent and preferred to that 
of other goats, owing to its .low price and freedom from rank smell. The 
Maltese goat is very prolific; it can bear young twice a year, and has 2 
or 3 kids each time. It is of a gentle disposition, and easily led; if kept 
in the stall and well fed, its milk yield is considerably increased. In Iyi- 
bia, the most common varieties of goat are the Nubian crosses between 
the Nubian and Maltese breeds, commonly known as Arab goats, and the 
Maltese. The last mentioned varieties are chiefly found near centres of 
population, while the first-mentioned compose the large, travelling herds 
of the interior. 

The El a b y 1 e goat is met with in Tunisia and Aures, its hair is long and 
flexible, and its horns well developed. Its milk-yielding capacity is but 
little developed, and its milk is not very sweet, having a strong unpleasant 
odour though the fat content is high. There is also a hornless sub-variety 
of the Nubian, which is known by the name of Arab goat. It stands higher 
than the preceding animal and gives more milk. 

Along the whole coast running from Tripoli to Algiers, b} T way of 
Tunis, numbers of goat-breeding centres are to be met with. There, 
Maltese goats, as well as other breeds and varieties are reared, mostly, how¬ 
ever by Europeans, for Arabs rarely keep these animals, having a tradi¬ 
tional and natural repugnance to them. At the present time the introduc¬ 
tion of Maltese goats into Algeria, Tunisia and Morocco is prohibited 
under heavy penalties, for it was believed that their milk serves as a means 
of transmitting Microccvs nielitensis , the pathogenetic agent of Maltese 
or Mediterranean fever. More recent investigations have, however, shown 
that this disease is now endemic in all the basin of the Mediterranean, 
and that it is very possible that it is transmitted also by goats of other 
races. 

In Algeria, as has been said, there are also specimens of Angora and 
Spanish goats. The latter are chiefly bred in the Department pf Oran 
and throughout Morocco; the v rieties most frequently found are those 
of Murcia and la Manche. 

84 - Precautions to he Taken In Natural Incufcaticn. — rasquin, m., in the Rente aw - 
cole , Year XXX. No. 10, pp. 5-7, Paris, October i, 1920. 

There are many reasons for failure in hatching-out chickens, and 
therefore it is a most necessary to neglect no precautions. 

(iX One of the first of these is the destruction of any vermin infest¬ 
ing the sitting hen, otherwise, she may frequently leave or even desert 
the nest, and thus prevent the eggs hatching. In order to destroy these 
pests, a provisional nest lined with hay is m ide: in this are placed some 
china, or plaster eggs. The whole body of the fowl is covered with py- 
rethrum powder by blowing the latter over it with the aid of small bellows. 
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The fowl is then placed on the prepared nest, and after 24 hours she is re¬ 
moved to put her on the sitting of eggs in the regular nest. The first 
nest, which contains all the vermin, is burnt. 

Afterwards, it is advisable to provide the sitting hen with a dust-bath 
consisting of fine cinders mixed with flowers of sulphur or a little pyre thrum 
powder. 

Some poultry-breeders, on detecting the presence of ve rmin , fill an 
empty egg-shell with a piece of sponge soaked in encalyptus oil and lay 
it in the nest. 

(2) The sitting of eggs, whether sent by rail or otherwise should 
not be put under the hen as soon as it arrives. On the contrary, the eggs 
must be left quiet for 24 to 25 hours, in order that the germ may regain its 
equilibrium and during this time the eggs should be turned at least twice. 

Special cardboard-boxes, with partitions, are sold relatively cheaply 
for setting of eggs, which do much better in these boxes than when wrapped 
in paper or packed in saw-dust peat, or cereal-chaff for if the journey is 
of any length, these may impart an odour to the eggs which may have 
disastrous consequences. 

(3) Another matter to which little attention is paid is the deanliness 
of the eggs during incubation. Sitting hens that sit too closely often 
leave droppings on the edge of the nest. In this case, the soiled eggs should 
be cleaned and washed in tepid water, and then properly dried. Even 
if one egg should be broken in the process, the rest must be washed all 
the same. To neglect these precautions is to risk the proper development 
of the embryo and may entail the loss of the chick. 

(4) The sitting hen should be watched during incubation to see if 
she goes out every day, returns to her nest, etc. Care must be taken to 
feed her well as for instance with a paste made of wheat, buckwheat, 
or barley, boiled potatoes mixed with milk, etc From time to time, some 
earthworms ought to be collected and given to the hen. The hen must 
always have a supply of food and drinking-water at hand placed in a fixed 
place, so that the work of supervision may be lightened. 

(5) If several hens are sitting in the same place, care must be taken 
to separate them by proper partitions. 

(6) Finally it is advisable not to put more eggs under a hen than she 
is able to cover; from 12 to 15 is the maximum to be given to an average 
sized fowl. Otherwise, the other eggs do not receive sufficient warmth, 
and those in the centre, when the hen pushes them to the outside with 
her beak, get too cold, which is fatal to good results. 

Further, if the hen feels too many eggs beneath her, she distends her 
wings over much, and in this way the necessary warmth escapes. 

85 - Cost of Feeding Pullets up to the Age of Six months ©Id. — browbE f. c., in The 

Netv Zealand Journal of Agriculture Vol. XX, No. 6, pp. 3? 1, Wellington, Jtrnr 21. 1920. 

The trial test was conducted.at the Milton Poultry Station at the 
request of the New Zealand Poultry Association with 29 pullets and 24 
cockerels, all white leghorns. The cockerels were separated from the 
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becomes slightly translucent and gives a clearly segmented appearance. 
The position of the larvae is one of the best means of differentation between 
the two types of disease. In American foulbrood the larvae are almost 
without exception found on the lower side wall, while in the European 
type, they may be there or at the base of the cell, or on any of the side 
walls even the upper one.* As decay proceeds with the latter, the colour 
changes to yellow or gray, and the translucency is lost. Tins may be 
taken as the chief characteristic of the disease. Finally, all that is left 
of the larva is a yellow or grayish brown scale against the base of the cell 
or a shapdess mass on one of the side walls. The decaying mass behaves 
like a rubber band which has lost elasticity and breaks when streched and 
is entirely dissimilar to the fine ropelike condition observed in dead larvae 
of the American foulbrood. 

The disease attacks drone and queen larvae nearly as quickly as those 
of the workers. 

Colour is the most constant symptom, but otherwise there is distinct 
variability. 

Preventive measures. —- It is far more important to prevent the di¬ 
sease than to eradicate afterwards. The use of resistant stock is therefore 
urgent. The use of strong rigorous, three banded Italian stock has been found 
the best, but a careful selection of the breeding queen has to be made. 

Strength of colony is equally important, as this is a disease of weak 
colonies, and also care should be taken in the proper wintering of the bees. 
If remedial measures are found necessary, it should be noted that control 
methods used are exactly the same as those used for swarm control. 
Either the queen or the brood is removed or they are separated within 
the hive. 

II. — American foulbrood caused by the Bacillus larvae attacks 
colonies of all strengths and at any season of the year when the bees are 
active. Once in the hive it will remain until the colony is destroyed or 
the disease effectively treated. 

The first indication is the slight brownish discoloration and the loss 
of the well rounded appearance of the normal larva. The chief symptoms 
are in the outward manifestation being simply the appearance of the larvae 
or pupae after death. The comparison with the effects of European 
foulbrood have already been noted. Usually the disease attacks only 
the worker brood, and only in rare cases the queen and drone brood. The 
disease appears to spread more rapidly during a honey flow; all races and 
strains are attacked. Bacteriological observation has proved that the 
B. larvae is a specific spore-bearing organism which causes this disease to 
be entirely distinct from all other diseases of bees. 

Preventive measures . — No system of manag^nent of the apiary 
has yet been found which will prevent the entrance of American foulbrood. 
In this respect the disease differs greatly from the first mentioned type. 
At present,* the on y advisable proceedings known lie in the observation 
of precautions which can prevent the bees from getting the honey from 
diseased colonies. 
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The actual remedial treatment should be confined to the stoppage 
of further devastation by removing all material capable of transmitting 
the cause of the trouble, and not to save the larvae already dead or dying 
Details are given as to the “ shaking ” treatment and other treatments 
at present employed. Box-hives are not advised on any account. The 
author states also that drugs hitherto recommended are not of the slight¬ 
est value. 

87 - Pisciculture in Switzerland in 1919. — Bulletin suisse dc peche ct pisciculture , 
Year XI, 29o. 5, pp. 58-61. Neuchjtel, IMay 1920. 

The following information is astracted from a Report issued by the 
Swiss Departement federal de rinterieur (1). 

In 1917-1918 and in 1918-1919 respectively, 203 and 216 breeding 
stations were working during the incubation period, and 163 768 000 in¬ 
cubated eggs produced 127 785 000 fry. During 1917-1918 and 1918-19, 
respectively 133 300 095 and 126 863 037 fry were placed in public waters, 
inclusive of 142 037 fishes of 1 summer or 1 year. 

The fry produced by incubation were as follows: — 


(a) Native species :— 

Salmon. ... 961000 

Salmon-Trout. i75 ooo 

Eake Trout. 3 850 000 

River and Brook Trout.. 9 4 * 5 000 

Salma alpinus . 3 9o7 oc ° 

River Chair. i yv, ooo 

Coregones. 91 650 ooo 

Pike. 15 5o6 ooo 

(b) Foreign Species : — 

Fountain Salmon . 5<?i ooo 

Rainbow Trout. 13000 


Total ... 127 785 ooo 

The Confederation granted 34 700 fr. in 1918 and 39 700 fr. in 1919 
to the Cantons for pisciculture, chiefly for raising the fry and stocking the 
waters. 

As the Canton of Valais did not ask for a grant in 1919, no information 
is at hand concerning their activities. • See table, p. 113. 

88 - Toxle Action of Ingested Linseed Meal on Trout. — almy, l. h„ ami Robinson, 
R. K., (Bureau of Fisheries United States Department of Commerce, Washington) in 
Journal of Biological Chemistry , Vol. XEIII, No. 1, pp. 97-1 n, bibliography of 8 works. 
Baltimore, M. D., August, 1920. 

Recelltly at a commercial hatchery in Rhode Island, a disease broken 
out among brook trout of 1 and 2 years. The fish turned black, moved 
convulsively, many of them became blind and large numbers died. It was 


(i) See R. t Aug., 1917, No. 752. { Ei ) 
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believed that the disease was connected in some way with the replacement, 
of a mixture containing cottonseed meal which had formed part of their 
food, by linseed meaL 

The observations and experiments here recorded were made at the 
commercial hatchery in Rhode Island and at the United States Govern¬ 
ment hatchery in White Sulphur Springs, West Virginia. 

The following points were made clear: 1) That of the two vegetable 
meal linseed and cotton seed, the linseed meal alone was responsible for 
causing the change in pigment, blindness, and death; 2) that the causative 
agent is contained in the non-oil constitutents of the linseed meat; 3) that 
linseed oil in the food of trout has a slightly intoxicating effect upon the 
fish; 4) that fish thus affected can be brought back to a heathy condition, 
except as regards pigmentation and blindness, by a diet of some fresh meat 
product; 5) that yearling trout fed for 3 months on a diet of hog lungs 
gained in weight three times as quickly as those receiving the cereal meal 
mixtures; however, a 3 times greater gross weight of food was consumed 
in the former case than in the latter. Consequently, a mixture of red 
dogflour and meat meal is not an adequate substitute for the fresh, pack¬ 
ing house products ordinarily used as food for trout. 

The injurious effect of ingested linseed meal upon brook trout is due in 
a large measure to hydrocyanic add which is present in most linseed meals 
as the result of the hydrolysis of a cyanogenetic glucoside. The nervous¬ 
ness, pigment change, and blindness are all believed to be attributable 
to the action of the hydrocyanic add on the nervous system of the trout. 
The observations here reported indicate that this action results in an impair¬ 
ed vision, and a consequent interference with the control of the movement 
of the pigment granules in the chromatophores of the skin, this control 
normally being obtained by means of stimuli received through the eyes 
by way of the central and sympathetic nervous systems. 

FARM ENGINEERING. 

89 - New Agricultural Implements. — Larue, P., in La vie a^ricole et rurale, Year 9, 

Vol. xvn. No. 45, pp. 278-279, figs. 3 Paris, Nov. 6 , 1920. 

Combined seeder and fertiliser distributor. — Economy 
of fertiliser and more early growth are obtained when the fertiliser is spread 
in a line in the furrow. For this purpose, a wheel-barrow seeder and fer¬ 
tiliser-distributor has been evolved for market gardening. 

A sprocket on the axle drives the fertiliser distributor and the seeder 
by a bicyde chain. The roller is double and so formed as to leave a raised 
line of open soil in which the germinating seed can grow fredy. The 
fertiliser distributor is set to use about n lb., of fertiliser per acre, the 
lines being about i foot apart. 

For seeding, half-a-dozen interchangeable grooves or perforators 
are provided for different sizes of seed. A tracer guide enables the correct 
distance to be kept between the lines; it is fitted at the rear, the horizon¬ 
tal bar resting on the vertical supports of the handles. 

[ 88 - 8 *] 



AGRICUIA'TJRAI, MACHINERY 115 

A Harrow seat. — This seat is not a permanent fixture to the harrow, 
but is a separate attachment mounted on two wheels, drawn by two shafts 
that pass over the harrow and whose ends are fixed to the wide swingle- 
tree that joins the front portions of the harrow. 

New harrow tines for meadows. — These tines, invented by 
Wilder, are designed to avoid the usual fault of easy clogging, and are 
freer than usual whilst preserving the suppleness of the tines as a whole. 
They are made in groups of three joined by curved members, as is shown 
in the accompanying figure. The outer members are joined by chains. 

Too little harrowing has been done in meadows, although the opera¬ 
tion is said to double the crop. 

The harrow can be reversed to increase the life and it can be used 
to cover light seeds by unhooking. 



Fig. 1. — New harrow tines 


Drawbar Pull on harrows. — The agricultural Station of Iowa 
has recently conducted dynamometer experiments on the breaking-up 
of oats and maize in sandy soil. Disc harrows (weighing from 5 cwt., 
to 6 cwt.,), with complete discs required a smaller tractive effort than 
those with hollow discs, although these were lighter There was little diffe¬ 
rence when the axis of the discs was perpendicular to the pull. The 
width worked by the harrow was 9 ft. 9 in., and the depth from 2 to 4 in., 
and a speed was maintained of 2 x / 2 3 m * P- h. usuing from 3 to 5 H. P. 

An ordinary square toothed harrow going over lightly after ploughing 
and with 2 sections 1.5 metres wide, 2-4 h. p. is required to work at a speed 
of 2 % m. p. h. In the second case, two sections were placed in tandem 
behind the first two, thus giving a double harrowing. 

Machine for spreading liquid manure in furrows — The in¬ 
ventor of this machine, Plath, has overcome the difficulty of speading 
liquid manure evenly, another difficulty being that it may evaporate both 
in the liquid above and on the soil. The idea consists of three hollow tines 
which are connected to the tank by flexible tubing, the feed being by gra¬ 
vity. A strainer must always be used when filling the tank. In this way 
the liquid manure can be spread in the furrow, so thht watering* manuring 
and tillage are carried on simultaneously. To ensure even distribution, the 
hermetically dosed tank always works at a constant height of liquid. 
A small liquid manure distributor with two small tines is also made. The 
liquid manure should be diluted to decrease its alkalinity, with the help 
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of a hygrometer which indicates the approximate content of nitrogen, the 
content of potash being assumed to be in proportion. 

Automatic uncot pltntg device for tractor ploughs. — A Wis¬ 
consin engineer has patented a design of coupling for mechanical-traction 
ploughs, by which, when the plough strikes* a boulder or other obstacle 
the engine is automatically stopped, the supply being cut off. 

Fertiliser distributor. — The fertiliser distributor has followed 
too dosely on the lines of the seeder, and attention is now being’"paid to spread¬ 
ing by means of centrifugal force. In America, machines are now made to 
ffx behind a cart containing the fertiliser in a loose state. A horizontal 
revolving endless screw crushes the fertiliser and throws it out over a width 
about 3 feet. The Duplex model of this machine weighs about i % cw ^- 

A new tillage mach¬ 
ine. — This machine has 
been designed by the So- 
cieted’etudes pour la cons¬ 
truction de machines agri¬ 
coles to decrease the strain 
which is put on the wrists 
and arms when using the 
ordinary hand type, by 
using the shoulders instead. 

The small working mem¬ 
bers are mounted on a beam 
suspended from a wheeled 
pole that ends at shoulder 
height. The two hands are 
placed on a guide by which 
steering is effected. 

A Pivoted Auxiliary Plough Beam. — The English " Pidsea" 
plough is designed to overcome the difficulty which occurs in gang ploughs, 
where the plough bodies are parallel to the beam but not always to the 
soil, and where the shares may do little work owing to undulations of the 
ground. 

Each plough body has an auxiliary beam articulated vertically 
with the main beam by 2 connecting rods, the whole forming a sort of 
parallelogram. A roller fixed under each auxiliary beam and bearing 
on top of the blade, prevents any tendency to rise and makes the ploughs 
follow the rise and fall of the ground, but always at a constant depth. It 
remains to be seen whether the machine is as rigid as the old type, especial¬ 
ly when turning. 

Supplementary *hay carrier. — This supplementary carrier, 
called the Roberts, and made in England consists of three rows of steel 
uprights, joined by rope and mounted on a frame which may be put on 
top of farm carts or lorries. It is very light and strong and greatly incr eas es 
the carrying capacity of the vehicle. 

w 



Fig 2 — Liquid manure ditliibulor for fuirows 
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A Horn. spun?. — Malformation of the horns of draught cattle is 
an impediment to driving. In the Garonne valley, where the horns of the 
Garonne cattle turn down, these horns are sawn off. To avoid this, J. 
Sorgy, a Swiss gentleman, has invented a splint or tube which forces the 
horn to grow in the right direction. 



Fig. 3 - — Roberts hay carrier 


90 - A New Hay-Loader. — Mavrin, G., in the Journal d*Agriculture pratique , Year 84, 

No. 42, pp 316-317, figs. 2 Paris, Oct., 14, 1920. 

This new hay-loader does away with the swaying of the two-wheeled 
type of machine. This four-wheeled machine, called the " International*' 
is marketed by La Compagnie International des Machines Agricoees, 
155, avenue du General Michel-Bizot, Paris, 12 0 . 

The illustration shows the general design of this model. It is steel 
built throughout, and is mounted on four wheels, the front ones being 
pivoted, so that the machine can be hauled either behind a cart or waggon. 

The main hay guides are somewhat narrower at the top, so as, to 
load the hay on the centre of the vehicle, making it easier for the man to 
spread. A compressor consisting of long springs, holds the hay on to the 
ledges and chains of the elevator, the tension being easily regulated. 

Behind the elevator is the “ floating *’ or “ detachable ” cylinder, 
consisting of a metal frame carried by two wheels that can turn horizontal¬ 
ly. The frame supports a lattice collecting drum whose radii are furnish¬ 
ed with flexible teeth, set at about 3 in., apart. The cylinder, 7 ft. long, 
is driven by a chain which is kept well away from the hay. About 6 
ft 6 in., is covered by the machine, and with 2 or 3 men on the cart a ton 
of hay can be loaded in about 5 minutes. 

91 - An Automatic Indicator of the Humidity of Cereals. — Chopin, in the Com- 

pies rendus de VAcademic des Sciences, Vol. CI#XXI, No. 18, pp. S60-862, figs i.-Paris. 

Nov. 2, 1920. 

The practice of cleaning wheat by damping followed by rapid drying 
as well as the influence of the moisture content on the results of melting 
make it useful to know the content. The author of this article has per- 
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International hay loader 

fected an instrument which automatically analyses the humidity of ce- 
reals as well as of substances in a powdered or granulated state, samples 
being taken continuously 

The drawing here given shows the essential parts of this apparatus 
if is a cylindrical heating chamber that fits into the socket B The top 
valve C acts as the inlet of the grain, etc., and the bottom one D as the outer 
both valves measuring the volume, and slowly rotating so that the holes 
allow a free passage at regular intervals. As the inlet valve C is of slight¬ 
ly larger capacity than the outlet D, the cylmdei is always kept full; 
the outward delivery is controlled by D. 

The cast-iron outer jacket E is wound with an electric resistance F 
for heating^ which is regulated by a temperature regulatoi A longitu- 
JOpA groove G connected to the cylinder A by small holes 0 conducts 
the vapour to the condenser H ; the condensed water can be collected 
alternatively in two test-tubes such as I gratuated in % of moisture, and 
carried by brackets /. The collecting tubes are rapidly substituted 
one for another under the condenser opening by an electro-mechanical 
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device (not shown in the figure) controlled by the movement of the valve. 
The result is that the indications given by the machine are, within prac- 
tical^limits, not dependent on the speed of rotation, as the water collects 
in the tube not in a constant time, but during a determined number of ro¬ 
tations of the emptying valve. Thus, in the machine, a current of wheat 


Co-up* Q 



I 


Automatic indicator of moisture content. 

flows at a constant rate through a chamber whose walls are kept at a 
temperature sufficient to dry the wheat almost completely, but not such 
as to cause a loss of volatile matter. 

Under these conditions the quantity of steam given off in a^iven tune 
by the wheat evidently represents its moisture content. The only source 
of error lies in the substitution of weighing by volumetric estimation, 
whereby the apparent specific gravity of the torrefied wheat becomes of im¬ 
portance. 

pi] 
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Natural wheats were found by the author to have sp. gr between 
0.70 and 0.80 so that the sp. gr. of dried wheat lies between 0.63 and o 67. 
The resulting average error is therefore acceptable. 

This apparatus, installed at the Grand Moulins de Nancy, has been 
working continuously since August 1919. During that period, the constant 
of the machine remained invariable, in spite of having been cleaned internal¬ 
ly every month. Preliminary tests of 18 varieties of natural wheats or 
wheats that had received different treatments showed that there was a 
very satisfactory correlation, between the moisture content and the weight 
of water collected. 

The average error calculated as a percentage of the weight of water 
condensed was 2 ° 0 and the maximum deviation observed was 4.4 ° 0 . 

This apparatus can be used for other substances and mixtures and for 
the continuous estimation of constituents other then water 

. RURAD ECONOMICS 

92 -The 1921 Wheat Crop in Great Britain. — middi ttox, sn t , in TJu Jon? ml ot the 

Ministry of Agriculture, Vol XXVII, Xo 5 PP 221-427 Eondon, Aug , 1020 

There is a widespread impression not only that the British wheat 
grower contributes a trifling amount to the total food supply, but that any 
effort made to increase the wheat crop would have negligible results. The 
author however disagrees and lays stress on the importance of home 
grown wheat and the fact that this contributes more to the food supply 
of the United Kingdom than any other farm product, with the exception 
of milk and potatoes. 

Estimations as to the nation’s resources were made during the war, and 
it was then discovered that about 4 2 % of the food was home produced, 
the chief items in this percentage being : dairy produce 8.3 ; potatoes 7.4, 
wheaten bread 6; beef 4, and meat of all kinds 10.3 About 5 million tons 
of imported feeding stuffs were used in stock feeding, and if the amount 
of meat and milk made from these is subtracted the total percentage deriv¬ 
ed through meat and milk from native soil would be reduced to 16. 

II 78 ° 0 of the cultivated land is required for the production of meat 
and milk which between them provide about 42 % total food stock from 
soil, it should also be noted that wheat occupies 4 % only of the cultivated 
land, and wheaten bread accounts for 16 % of the stock of food grown on the 
soils. Wheat offals and straw also contribute to the meat and milk supply; 
before the war less than 70 ° 0 of the grain was made into bread. Hence 
the importance of growing more wheat. The land even now devoted 
to this purpose produces seven times as much food per acre to that em¬ 
ployed in stock farming 

The change in the relationship between producers and consumers is 
very marked since the war, and an increase in home supplies is obviously 
essential. The rise in the cost of American wheat which has taken place 
during the last few months is due to a cause which has a peculiar sig¬ 
nificance for the British farmer. The total wheat crop of Canada, the 
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United States and Argentina 1909-13, averaged 28 200 000 tons; in 1915, 
44100 000 tons, and an average production 1915-19 of 33 520 000 tons, 
and last season’s harvest, 36 700 000 tons. The American effort made up 
for the loss of the Russian crop. It should however be noted +W in 1920 
the United States practically returned to its pre-war acreage and the 
total yield expected is 22 000 000 tons as against 25 600 000 last year and 
18 700 000, 1909-13. 

But the United Kingdom is the greatest purchaser of wheat and the 
United States grows all the wheat she needs and a little more. There is 
therefore evident necessity in developing the supplies in the former country, 
now freed from war conditions and limitations. Kxtensive autumn sowing 
has therefore been urged. 

9; - Cost of Artichoke Cultivation in the Roman Maremma in Italy. — See No. 60 

of this Review . 

Q 4 - Economic Situation of Peach Cultivation in the Department of Casoria 

(Naples) ( 1 ). — I,*ni>i, R (R Scuola superiore rli Agricoltura, PortidL), in L'lUha 

Asricolei , Year I,VII, No. 8, pp. 233-242. Piacenza, Aug in, 1920. 

For some years now, peach growing has been gradually replacing 
the cultivation of herbaceous plants except flax in the arrondissement of 
Casoria. 

The author describes the poor methods used in the region, the result 
being such a degeneration that the life of the peach trees is now only 8 
to 10 years whereas formerly it was from 15 to 18 years. 

The cultural accounts of a plantation of peach and walnut trees show 
that in 1919 the costs per hectare were, for the peach trees 1998.55 lire 
plus sinking fund, at 6 %, for 15 years, 194.12 lire ; and for the walnut- 
trees, 39 in number, 510 lire plus sinking-fund at 6 %, for .100 years, 
27.95 lire. 

In reckoning the average expenses of the peach tree the life of the 
tree is divided into 3 periods: — (a) Unproductive (ist-3rd year); (b) max¬ 
imum productivity (4th»9th year); (c) period of decline (ioth-i5th year).; 
For the walnut there are 2 periods: — (a) Unproductive (ist-8th year); 
b) minimum productivity (9th-i6th year). 

During the first period of the peach, the average is cost 1350.92 lire 
per annum plus amortisation at 6 % for 12 years (life of peach tree). 
151.30 lire . During the second period the cost is 3958.12 lire and during 
the third 3067.17 lire per annum. 

The yield from the peach during its period of maximum productivity 
averages 200 quintals of peaches a year, which at 50 lire per quintal gives 
a gross return of 10 000 lire and therefore a net profit of 10 000 -■* 3958.12, 
or 6041.88 lire per annum. ***** 

During the period of decline the average crop is 130 quintals giving 
a gross return of 6500 lire and a net profit of 3432.83 lire per annum. 


(1) See R, May, 1912, No. 804; R , Aug., 1912, No. 1183. (Ed) 
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The total gross profit per year for the 12 years is 4732.85 lire which, 
divided amongst the different factors of production gives: — Labour 
26.73 %, accidents and supervision 20.90 %, owners profit 25.80 % and 
the rest in fertilisers, fungicides, insectides, land rent, extras and guarding, 
interest on farming capital, amortisation. 

The cost of the walnut tree during the first period is 470.85 lire plus an 
amortisation of 72.51 lire per annum. During the second period the cost 
is 744.36 lire. 

The output is 2 quintals of nuts worth 400 lire per quintal and the 
net receipts total 55.64 lire. The gross revenue is distributed as follows 
per annum: 40% for labour; 12.65 °o for amortisation; 12.40 % for 
fertilisers; 12 % for accidents and supervision, the remainder is absorbed 
by extras and guarding land, rent, interest on farming capital, and the 
residue 6.95 % is net profit for the owner. 

Both in peach and walnut growing the highest percentages are for 
labour, accidents supervision and amortisation. The high perc ent age 
due to labour indicates that peach cultivation is carried out intensiveh T 
with a high jield, as is shown by the percentages for accidents and super 
vision. 

The total yearly cost of the three associated herbaceous crops is 
2 861.85 lire per annum during the life of the peach. All the crops to¬ 
gether give a gross return of 8 394.70 lire per annum which is distributed 
-as follows: — 


Fertilisers. ... 

-Manual labour. . . ... 

Fungicides and insecticides 
Contingencies and superinten¬ 
dence . . 

Rent. 

Interest 011 capital . . . 
Accidents and administration * 
Amortisation .... . 

Net profit .... 


Average 

yearly 

expenses 


Percentage 
of the 

basic elements 
in relation 
to gross yield 


Proportion 
of distribution 
gross yearly 
receipts divided 
amongst 

the various items 


lire 


lift' 


413 33 

4 * 5 ° 

525.15 

2870.00 

34*24 

3723.52 

120.00 

1.46 1 

161.70 

342 60 1 

4-X3 

444.48 

720.00 

8.67 

939-82 

127*45 

1*52 | 

I6O.56 

1407.66 

16.88 

1857.57 

445-58 

5*33 

572.90 

1948.08 

23.27 


Total . . . 8394.08 


109.08 1 8394.30 


This table shows the large reciepts obtained from peach cultivation 
1948.08 lire per annum of which 1220.35 lire is due to the peach. This 
easily accounts for the extension of peach growing. It is interesting to 
note that the walnut gives a good yield for a number of years and grows 
well amongst the most productive herbaceous crops. 
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95 - The Cost of Vine and Grapes to the Growers of Asti (Piedmont, Italy) (i).— 

Dalmasso, G.,in Vltaha azyicola, Year LVII, No. 9, pp. 267-271. Piacenza, Sept. 15, 
1920. 

In the following tables the author shows (1) The present cost of 
reconstituting a vineyard attacked with phylloxera, i. e., a specialised 
crop with American vines; (2) the cost to the producer per quintal of 
grapes from this vineyard. The distance between the lines is 1.75 metres* 
between the vines 1 metre, and there are 5700 vines per hectare. 

Cost of making 1 hectare of vineyard . 

First Year Lire 

Digging (o 85 o.;o 5 7 oo in. at 2.25 lire per metre). 12 825.00 

5 700 grafted rooted plants at 1.20 lire each. 6 840.00 

Planting, 1 man for 15 days at 6 lire per day. 90,00 

5 700 canes for first year at 5 lire per 100 .. 285.00 

Osiers for binding 40 kg. a 0.40 hre per kg. . I <3, 0o 

Planting canes and lying up 10 days at 6 lire per day. 60 00 

Manure at bottom, 15 kg. per plant = 650 quintals at 6 lire per cwt. 5 130.00 

Superphosphate; 6 quintals at 26 lire per cwt. 156.00 

Manure spreading: 15 days at 6 lire per day. go.oo 

Copper sulphate; 50 kg., (6 treatments) at 250 lire per quintal. 125.00 

Lime, 50 kg. at 15 lire per 100 kg. 7.50 

Sulphur, 30 kg , at no lire per 100 kg. 33,00 

Labour, 6 sprayings: + 3 sulphurwashes, 8 days, at 15 Inc per day. 120.00 

3 weedings 15 days a 7 lite (female labour). 105.00 

Pinching: 4 days at 7 lire (female labour). 28.00 

Wine given to labourers: 2 litres per day per 1300 days at 100 lire per hi ... . 2 600.00 

Upkeep of buildings and roads ..30.00 

Upkeep and amortisation of machines and tools .. 30.00 

Taxes, general expenses. 60.00 

Administration and supervision.*. 60.00 

Interest on expenditure, 28 690 lire at 6 %.. 721.50 

Total . . . 80 419.00 

Second Year. 

Lire 

Replacement of 5 °n of plants (i. c., 285I. 343.00 

Planting: 1 day at C lire per day.. 6.00 

Pruning: 5 days at 6 hre per day. 30.00 

Osiers: 60 kg. at 0.40 lire per kg. 24.0c 

Tying up, 7 days, female labour, at 4 hre per day.. 28.00 

Re-staking, 4 days at 6 lire per day.*. 24.00 

3 light borrowings, 45 days at 10 lire per day. 450 00 

Copper sulphate, lime, sulphur, as in 1st. year. 165.00 

Labour for treatments, as in 1st year. 120.00 

Pinching, 6 days (female labour) at 7 lire . 42.00 

Piquette for the labourers: 2 litres per 63 days = 126 litres a 100 lii£ per hi . . 126.00 

General costs: as in 1st. yeai. 180J 

Interest on estimated expenditure i 537 . 5 <> lire at 6 % ..* • ■ 92.25 

Total ... 1 899.15 


(1) See R Oct., 1912, No. 1432; and R , Oct. 1930, No. 1033. (Ed.) 
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Third Year. 

Lire 


Replacement of 2 0 o of plants at 1.20 lire per 100.. 120.00 

Iron headed stakes 114 at 3 Ute each.. . 342.00 

No. 14 guage iron wire : 11 |oo m. (35 m. i*erkg.) at 3.30 lire per quintal. ... t 072.50 

Props, 800 at 20 lire per 100. 16000 

Canes, 6 000 at 5 lire per 100 .. 300 00 

Putting in place, 20 days at 6 hie per day.. 120 00 

Dry pruning, 12 days at 6 lire (including gathering shoots). 72.00 

Osiers, 60 kg at 0.40 Ute per kg. 24 00 

Tying: 15 days at 4 hre per day. 60.00 

Pinching, S days at 7 lire . . 56.00 

Working the earth, as in 2nd year. 450 00 

Copper sulphate and lime, 60 kg. each . *. 159.00 

Sulphur, 70 kg. at no lire per 100 kg... 77 00 

5 sprayings, 10 days at 15 lue per day. 150.00 

3 sulphurings, 8 days at 7 lire par day.. 56.00 

Harvest, 2 men at 15 lire + 5 women at 7 lire per day. 65.00 

Piquette: 89 days, 2 litres per day = 178 litres at 100 lire per hi.. 178 00 

General costs as in 1st year. 180.00 

Interest or estimated expenditure 3641.50 lire at 6 ° 0 .. 218.00 

Total . . . 3 860.00 


Yield in 3rd Year. 


Lire 


Grapes, x / 4 Notmal yield, 18 quintals at 125 lire per quintal. 2 250 00 

Shoots, 200 bundles at 0.20 lire each . 40.00 

Total. . . 8 300.00 

Final cost of the establishment. 

First year 30412 lire — 1.06. 34122.15 

Second year 1 629 75 hn x 1.00 .. 1 727-55 

Third year 3 860.00 Ure . . 3 860.00 


Total . . . 30 .ir 00 n 

The revenue lost from the land during these three year?, should be 
added. Taking the value of a hectare ready to be sown at 15.000 lire 
at 3.5 ° 0 , the profit is 525 lire; the accumulation of this profit for 3 years 
is therefore 


(1.06) 3 — 1 . 

525 -0^6- = i6 7 i - 4 ° l*re. 

The* establishment cost at the end of the third year is therefore 
39 7 ° 9 - 7 ° + 1 67 x *4° X 4 1 381-10 lire, which after deducting receipts 
for the third year {2290 lire* — 39091.10 lire. Therefore, with 5700 
plants per hectare the cost per plant is 6.85 lire at the end of the third 
year. 
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Cost of amortisation and interest on the establishment cost. — •p.gritnnttng 
the life of a vineyard at 35 years (32 pins the first 3 while it is hrftig 
established) and ther ate of interest at 6 %; the rate of amnrHwtinti 
can therefore be reckoned by applying the following formula: — 

a = Aim — , at An — 39.091.10 lire, r — 0.60 and n = 32, so 

that the rate of amortisation and interest is equal to 2 775.60 lire. 

Annual cost of cultivation j>er hectare of vineyard. 

Fertilisers:— Every 2 years, 5 quintals, superphosphate at 25 lire per quintal 
1.5 quintals potassium carbonate at 55 lire per quintal, 1.5 quintal cyan- 


amide at 100 lire per quintal, equal, every 2 years to 357-50 lire, or annually 178.75 

Spreading the fertilisers, 4 days at 6 lire . 24.00 

Renewal of stakes 12 per annum at 6 lire each .. 36 00 

Canes and stakes: 4270 canes at 5 lire per 100 -f 200 stakes at 20 lire per 100. . 253.50 

Staking, 12 days at 6 lire per day. 72.00 * 

Dry pruning, 20 days at 6 lire per day.. 120.00 

Gathering and cutting shoots, 5 days at 4 lire per day. 20.00 

2 hodngs, first 30 man days, second 25 man days at 12.5c* lire per day. .... 687.50 

Green pruning, 30 days at 7 lire per day. 21c .00 

Copper sulphate, 75 kg. at 250 lire per 100 kg. 187.50 

lyime, 75 kg. at 15 lire per 100 kg. .. u.25 

Sulphur: 100 kg. at no lire per 100 kg. 110.00 

5 sprayings, total 13 days at 15 lire per day (the first at 12 lire) . 190.00 

3 sulphurwashes, 10 days at 7. lire per day. 70.00 

Thinning out, 10 days, at 7 lire per day. 70 00 

Harvest, to days (men) at 14 lire, 24 women at 7 Ure pel day . 368.00 

Piquette: 114 days at 2 litres per day = 228 litres at 100 lire per hi. .... . 228.00 

General charges, as in the 3 tot years. 180.00 

Interest at 7 % for 6 months on general charges 3.100.00 lire . 108.50 

Rate of amortisation and interest on establishment cost. 2 775-60 

Profit on land investment, 15000 lire at 3.5 % . . .. 525.00 


Total . . . 6 503.60 

Subtract the sale of 500 bundles of shoots at 0.20 tires per bundle = 100 lire. 

Therefore the total cost of tpape production per hectare = • • • . Total . « 409 .fi® 


As the vineyards are- newly reconstituted with American vine an 
average crop can be expected of 70 quintals per hectare, which brings the 
cost of production of 1 quintal of grapes to 91.50 lire. Therefore it is 
desirable to limit vine-growing to those places where the natural, technical 
and economic conditions are such as will ensure a high, and if possible, 
constant yield. 






















PLANT DISEASES 


GENERAL INFORMATION 

q6 - Royal Decree of November 14,1920. No. 1751 Regulating the Trade In Plants 
and Seed within the Kingdom of Italy. — Gazzetia vfftctaie del Rei.no d'ltaha, 
Year, 1920, No 303, PP- 4004-4005. Rome, December 24, 1920 

Art. 1. — Living plants, or portions of such plants, with or without 
soil, and seeds intended for cultivation or reproduction, no matter of what 
kind, can be dispatched within the Kingdom by any means of transport, 
if provided with a permit granted by a delegate of the Ministry of Agri¬ 
culture. 

Art. 2. — The export is authorised from all parts of the Kingdom 
of living plants of every kind, except vines, coming from communes where 
phylloxera is known or suspected to exist, without the obligation of anti¬ 
phylloxera disinfection, provided the measures prescribed by the law of 
June 26, 1913, No. 888 (1) are duly carried ont. 

Art. 3. — The permit made out in the terms of Art. 1. takes the place 
of the certificate of origin granted by the Mayor, for the despatch of plants 
of every kind, including the vine from communes immune from phyl¬ 
loxera. In these cases, no obligation is required as regards the packing. 

Art. 4. — The permit granted under Art. 1 shall take the place of 
the preventive authorisation of the Ministry of Agriculture, and is a gua¬ 
rantee that disinfection has been carried out in the case of vines or portions 
of vines sent across immune communes from communes where phyllo¬ 
xera is known or suspected to exist, to similar communes. No regula¬ 
tion is established in this case as regards the nature of the packing, provided 
that it is disinfected at the same time as the vines. 

Art. 5. — The provisions of the preceding articles do not apply to 
plants or seeds of any kind sent for examination to Phytopathological 
Institutes, Observatories, to Royal Inspectors of plant diseases, or to 
Laboratories entrusted with seed control. 

DISEASES NOT DUE TO PARASITES OR OF 
UNKNOWN ORIGIN. 

Java‘Sugar Cane Varieties Resistant to the “ Sereh” Disease. — Sec R., No. 

1083, Nov.-Dee. 1920. 


(1) A law prescribing measures for the pievention and contiol of plant diseases. Cf. R. f 
Aug, 1913, No. 995. {Ed.) 

[ 96 - 98 ] 
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98 - Change-over Tapping as a Means of Control Against Rubber Diseases, especially 
against Brown Blast. — See No *54 of this Review. 

99 - Mosaic Disease of Maize in Porto Rico, Louisiana and Georgia. — Brandes, 
B W., (Pathologist of Sugar Plant Investigations Buiam of Plant Industry, United 
States of America) in Journal of A,/cultural Research , Vol. XIX, No. io, pp 517-521, 
pi. 2. Washington, D. C., Aug. 10, 1930. 

In 1919-1920, the author observed maize affected'by a disease sirnflat 
to the mosaic disease of sugar in a field just west of Penuelas (Porto Rico), 
in New Orleans (Louisiana) and near Cairo (Goergia). Others have re¬ 
ported a similar disease in the Hawaiian Islands and in Guam. 

All varieties of maize are not affected to the same extent. In Louisiana, 
the White Creole variety while marked in some individuals was not exces¬ 
sive. The variety U. S. Select No. 182 is very susceptible to " mosaic,” 
but is not especially injured by it. Golden Bantam appears to be immune. 

The author is inclined to believe that in the United States no great 
damage has so far been done. Probably the disease was introduced on 
sugar cane within comparatively recent years, in which case it may become 
much more important in the future. Maize is almost invariably used 
in rotation of sugar cane land, so that no plantation is ever without maize 
in some of its fields. This means, of course, that the possibility for spread 
of the disease i* greatly increased 

In maize as in sugar cane, the most conspicuons symptom of mosaic 
is the streaked and irregularly mottled appearance of the leaves In 
maize, however, the lower, older leaves have a greater tendency to re¬ 
sume their normal colour. In the youngest leaves, either the normal dark 
green or the pallid affected tissue may predominate in a given specimen, 
but the latter condition is most frequently encountered. In such cases, 
the areas which remain normal are in the shape of broken or interrupted 
streaks or lines extending in the general direction of the long axis of the 
leaf, and the contrast in colour between the. e areas and the surrounding 
pallid areas is very decided. In most cases, the mosaic pattern is more 
prominent at the base of the leaf, where it diverges from the leaf sheath. 
Where the normal dark green is predominant, the light green affected 
tissue appears usually as a very fine mottling, or as irregular elongated 
streaks on the darker* background Prom the foregoing description it 
can be seen that the patterns vary considerably, and yet they have cer¬ 
tain general characteristics which make it almost impossible to confuse 
this condition with any other affecting the leaves. 

Infected plants are always lighter in colour than healthy plants. 
In some cases, the colour becomes decidedly yellow; a decided stunting 
of the whole plant then follows. No case has been observed to terminate 
fatally, but certainly considerable injury results from the lads: of func¬ 
tioning chloroplastids, and where a large percentage of plants are affee !**4 
the loss due to decreased size of ears is appreciable. 

When infection takes place early in the growing season, partial 03 
complete sterility of the ears results. In some cases, plants affected 
have resumed their normal colour after several weeks. 


[98-99} 
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DISEASES DUE TO FUNGI, ETC. — GENERAL 


Experiments have demonstrated that mosaic disease is dispersed 
through the medium of Aphis maydis, but there is no reason for supposing 
that transmission in nature is limited to this insect. It is not yet known 
whether the virus can survive the winter in peed, but experiments are now 
in progress that may throw some light on this phase of the problem. It 
has been proved that the viius of maize mosaic is identical with that 
of .sugar and of sorghum, so that even if it is found not to be transmitted 
by the seed, perpetuation of the disease in the perennial grasses would 
explain its appearance on maize in the spiing. 

Control measures for this disease must be based fundamentally on 
the removal of sources of the infection. So far as is known, the only 
sources of infection are the living host plants. Destruction of these plants 
will, therefore, effectively eradicate the disease from any region. From 
the practical standpoint, the destruction of all affected host plants pre¬ 
sents almost unsurmountable obstacles. The substitution of immune 
varieties of maize as well a sugar cane does not offer anyimmediate solution, 
since the most susceptible varieties happen to be the ones the most es¬ 
teemed. 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PI/ANTS 

ioo - Diminution *in Respiratory Activity and in Metabolism Capacity of Wheat 
Plants attacked by Black Rust {Paccinia gram in is). — See No 24 of this 
Rtvtew) 

xox - The Over-W inter mg of the Melanconia, Marsonia Juglandis, on the 
Branches and Shoots Of the Walnut. — Peyrontl, B , in Le Stanom spenmentalt 
a&arie ttahane , Vol 1 , 111 , Parts 1.-6, pp 168-171 Modena, IQ20 

At Ridaretto, in the Waldensian Val leys (Province of Turin), in April, 
19x7, the author observed, upon the lower branches and shoots of certain 
walnut trees, concave patches that were nearly round, or more frequently 
dliptical, being a little elongated in the direction of the axis of the branch 
on which they were situated. The smallest of th^se patches were brown, 
the largest were whitish in the centre and brown round the periphery. 
Under a lens, minute block dots were seen on these patches; microscopic 
examination showed these to be the fructifications, in all stages of deve¬ 
lopment, of Marsonia Jttglandis (Lib.) Sacc., the conidial form of the as- 
comycete Gnomomia Jttglandis (D. C.) Trav. 

This conidial form is a common parasite of the walnut, but usually 
does it little injury. The fructifications are often found on the fruits, 
as on the leaves, but very rarely occur on the branches. The tis¬ 
sues beneath the patches are affected by necrosis and are blackened and 
isolated by a layer of phellosan which continues for some distance, and 
makes its way toward the surface, beyond the concavity in a zone which, 
to all appearance, is healthy. 
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The fungus was in full vigour, and seemed capable of propagating 
and carrying the disease to other leaves. 

There is only one possible explanation of the presence of the patches 
on these organs at the date mentioned above. During the previous autumn, 
the tree was severely attacked by Marsonia , and the fungus extended 
from the leaves to the more tender branches, and especially to the young 
shoots which were not yet lignified. As soon as winter set in, the fungus 
stopped growing, and its fructifications remained during the cold season 
at about the same stage of development which they had attained in the 
autumn. 

M. Juglandis is therefore able to over-winter also in the conidial. 
form, at all events on the branches and shoots of the walnut. It would, 
however, be advisable in cases of severe attack to keep these organs of 
the tree unde r observation, and to cut them off as soon as the character¬ 
istic fungus patches make their appearance, all the more, seeing they 
must form excellent centres of infection in the spring, when the frequent 
rain transports the conidia, depositing them on the young tender leaves 

102 - Resistance to Rust of Various Types of Wheat. — See no. 30 of this Review, 

103 - Resistance of Certain Trees to Diseases and Insect Pests due to Hybridisation. — 
See No 40 of this Reotew. 

104 - The Take-all or Foot-rot Disease of Wheat iOphiobolus, gram inis) in 
New York State (1). — Kirby, R. v and Thom\s, H. E., in Science , new series. 
Vol Eli, No. 1346, pp. 368-369. Eaucastcr, Pa., Oct. 15, 1930. 

Early in July 1920, a at East Rochester, New York, attention was 
attracted to a small area in a field of soft red winter wheat, where the plants 
were baldy dwarfed and prematurely dead. In many cases secondary 
culms had been killed soon after their formation. The roots of the plants 
were rotted and usually broken near the base of the culm: the lower in- 
temodes were dark or eutirely blackened and enveloped by a dense sheath¬ 
like plate of thick-walled brown mycelium. This plate was formed be¬ 
tween the leaf sheath and culm, Perithicia in considerable numbers were 
found embedded in the leaf sheath and mycelial plate. Microscopic mea¬ 
surements of these and ascospores agree very closely with those given 
by Saccardo for Ophiobolus gmminis. 

As soon as the fungus was identified, steps were taken to determine 
the source of the infection and to completely eradicate the disease from 
the infected area. 

105 - Gumming Disease (Bacterium vascutarum) of Sugar Cane in Porfo 
Rieo. — MAtz, J., in Phytopathology, Vol. X, No. 9, pp. 439-430, figs. 1. BaMimosre 
MT. D., Sept., 1920. 

Gumming disease of sugar cane is known to have occurred in Austtafe 
(New South Wales and Queensland), Fiji Islands, Mauritius, Java, Borneo. 
New Guinea, Brazil, and very likely in Tucuman, Argentina. There is, 

(1} See also R., April, 2920, No. 470. [Ed,) 
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no record of it in the West Indies. The disease apparently does not occur 
in India. 

In February, 1920, g umming of sugar cane was identified by the author 
in two car loads of cane from the Trujillo Alto district, Porto Rico. The 
gummy exu dat ion (varying in colour from a lemon-yellow to the colour 
of honey), at the cut ends of the cane stalk, together with the bright red 
vascular bundles in the canes in more advanced stages of the disease, are 
symptoms that agree with the gumming of cane in Australia as desciibed 
by Cobb and studied by E. F. Smith. Masses of the bacterium in pure 
culture were smeared on needle-pricked surfaces of leaves of 10 healthy 
•young " Otaheite ” canes in an isolated greenhouse. After 3 months 
from inoculation all these plants showed, when cut, typical gummy ex¬ 
udation from the fibro-vascular bundles. 

Immediately upon the recognition of the fact that gumming disease 
exists unmistakably in Porto Rico, a special survey was made of all the 
principal sugar cane growing centres, and it was found that the disease 
is not widespread and the exact locations of its occurrence are only in the 
Trujillo Alto district in the area of about 15 km. Specimens of the dis¬ 
eased cane were shown to men who have planted cane for many years, 
but all were unanimous in declaring it a new thing. One planter alone, 
stated that he had noticed it to a very limited extent the previous year. 

The disease occurs in localities where no new introductions of seed 
have been made for many years past, and it was found in the oldest va¬ 
rieties grown on the island, namely, " Otaheite/' “ Rayada,” “ Crystal- 
lina” and " Cavengerie ” or " Colorada The Otaheite is the most 
severely attacked, while the “ Cavengerie” is the least attacked. It 
seems very likely that the disease has been in existance in the island for 
some time past in insignificant proportions, but the unusually heavy rains 
at the beginning of 1920 have veiy probably aided the spread thereof 
by taking on the form of an epidemic in one district where Otaheite is 
usually grown. Whether the disease will subside with the advent of the 
normal rainfall remains to be seen. 

The only safe way to check the spread of the disease is through the 
planting of resistant varieties. The disease has not been observed in the 
variety " Yellow Caledonia/' The fact that " Rayada ” is susceptible 
makes it rather a difficult problem as this variety is largely grown all over 
the island. “ Cavengerie " shows decided resistance but it is not a very 
desirable variety from the industrial standpoint. 

106 - Diseases and Pests 0! Hairy Vetch in the United States. —See No ^Softhib Review 

107 - Tomato Diseases In Victoria, Australia. — Brittleb^nk, c. c., in ihe Journal 

tbeitepartmeiU of Agriculture of Victoria , Australia , Vol. XVIII, Pt. 7, pp 41V416. 

Mdbonm , July, 1920. 

A brief survey of the tomato diseases which occur in Victoria, followed 
by a description of the control measures employed. The diseases mentioned 
are: 
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(1) Bacterial wilt (Bacillus Solanacearuni). 

(2) Irish potato blight (Pliytophtliora infestans) in the drier portions 
of Victoria this disease has not caused any considerable loss to tomato 
growers. Besides the potato and the tomato, a native solanum, Solatium 
amculare has contracted the disease: 

(3) Wilt or “ sleepy disease ” (Fnsarimi Ly copersici) this has not 
yet caused any marked loss in those districts of the State most suited 
to tomato culture. 

(4) Target spot (Alternaria Solani) : important. 

(5) Root Rot (Rhizoctonia Solani ): one of the most destructive seed 
bed troubles and very common round the suburbs of Melbourne. 

(6) Damping off disease (Pytkium de Baryanum). 

108 - Notes on Spotting of AppleJ in Great Britain (1). — Horne, a. and Horne, 
B. V. (Dept, of Plant Physiology and Pathology, Imperial College of Science and Tec- 
nology), in The Gardener's Chronicle, Vol. I,XVIII, 3rd series, No. 1766, pp. 316-217, 
figs. 4. London, Oct. 3c, 1920. 

During the past few years reports of “ spotting ” in apples in England 
have been frequently notified, and cultivators have made insistent enqui¬ 
ries as to the cause of the trouble and the remedies likely to prove 
serviceable in mitigating the same. 

Several instances are recorded of the sudden appearance and rapid 
development of spotting in stores, causing disfigurement of the fruit and 
greatly prejudicing its sale. 

In some varieties, the spots remain small, although they are frequently 
very numerous (as many as 200 have been counted in individual specimens); 
in others they grow large and the apples affected decay early in the season. 

“ Spotting ” has been reported from the countres of Berkshire, Cam¬ 
bridgeshire, Kent, Middlesex, Oxfordshire, Surrey, Sussex and Worces¬ 
tershire, and appears to have spread generally throughout the apple grow¬ 
ing districts. It is first observable in orchards towards the end of July 
and in early August. The spots which are round or oi a more irregular 
outline and are sometimes sunken, forming shallow pits, are usually scat¬ 
tered promiscuously over the surface of the apple. In colour they are 
dark green, rose, purple or brown. 

The varieties attacked are numerous, including many of the well 
known culinary sorts: Lane's Prince Albert, Dumelow’s Seedling (Wel¬ 
lington), Pott's Seedling. Newton wonder, Bramley's Seedling, Ecklin- 
ville Seedling, and Peasgood’s Nonsuch; and many notable dessert sorts, 
such as Cox’s Orange Pippin and Allington Pippin. 

The varieties which escape, include the russets: Christmas Pearmain, 
WorcesterPearmain, the late pippins:— Allen’s Everlasting, Feam's 
Pippin, etc.; and Bamack Beaty, Gloria Mundi and Belle jhi bois. 

A species of Pleospora (PL pomorum) (whict is capable of " SBlI 1 ! 
a casual organism), has been discovered and isolated from at least 20 va¬ 
rieties of apples. Several varieties developed spotting as a result of artifi- 

(i) See 22 ., Nov.-Dee., 1920, No. 1193. (M.) 
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eial inoculations. In at least 3 sorts — Allington Pippin, Rival and 
Wealthy, rotting ensued which was directly caused by PL pomorum. 

PL pomorum is, however, believed to be not the only fungus capable 
of causing " spotting ”. Several other fungi have been isolated, but their 
r 61 e has not yet been ascertained. These include Altemaria Grossulariae 
and A. pomicola. 

Several new fungi have been identified as attacking apples (1) of 
which the most noteworthy is Poly opens purpureus. This fungus has 
been obtained from at least 20 sorts of apples, and it is considered pro¬ 
bable that it is a casual organism. In addition to this, Leptosphama 
vagabunda , prevalent in America on twigs of different trees, and Coryneum 
jolliicolwn said to cause cankers on twigs and branches of American apples, 
have been obtained. 

Prom the very frequent occurrence of spots at the lenticds, there is 
every probability that the infection by fungous organism takes place 
at the lenticel 

As regards control measures the following rules should be observed : — 

(i) Winter spraying, preferably towards the end of December 
with 1 % Burgundy mixture; 

{2) Winter spraying of interplanted trees and bush fruits. It 
is known that certain fungous organisms spread to the apple from other 
host plants, e. g. the Alternaria grossulariae from gooseberries to apples; 

(3) General sanitation: — as the fungi which cause disease 
in fruit trees are able to exist in dead wood and leaves, decaying fruit, 
cankered twigs and branches, and in untreated wounds of various kinds. 

(4) Summer spraying: — as spotting shows itself first towards 
the end of July, a single spraying with a one-half per cent. Burgundy 
mixture, during early July should prove an effective direct method of pre¬ 
vention ; 

(5) Insect control: — it is believed that the infection of apples is 
brought about to a great extent through the agency of mites and other 
small insects ; 

(6) Store sanitationthe store room should be systematically 
disinfected and fumigated; 

(7) Since the fungi concerned in 41 spotting" grow very slowly 
at low temperatures (o°Cto 5°C), some system of cold storage combined 
with store sanitation is recommended. This is very necessary where apples 
subject to attack are stored after gathering from trees not previously 
sprayed. 

109 - Spirospora Castaneae n. gen. and n. sp., a Deuteromyeete found on 
Chestnuts In France. — M^ngin, I,. and Vinpcevs, J , in the Bulletin trimesinel 
de la SoctM mycoloyique dt France , VoL XXXVI, Part 2, pp. 89-97, figs. 7 Pans, 1920 
***** The examination of chestnuts attacked by black rot (2) has revealed 
the presence of other, and rarer, micromycetes, among which is a new 

(1) See if. Nov.-Djc. 1939. No. 1193. (Ed.) 

(2) See if., July Sept, 1919, No. 1042. (Ed ) 
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genus of Denteromycetes [Spirospora), represented by a single spedes 
to which the authors have given the name of Spir. Castaneae. 

The pulp of the chestnuts was altered and yellow; part of the surface 
of the seed-coat beneath the pericarp of the achene, was covered with 
an eiflorescence of a chocolate-brown colour ; this the microscope showed 
to be wholly composed of large, characteristic multicellular spores. 

The authors describe the formation in artificial cultures of these 
spores and the accessory conidia, as well as that of simple sclerotia or of 
perithecia, the characters of the mycelium, and the germination of the 
spores. Finally they give a detailed description of the genus Spirospora 
(which is closdy related to the genus Mycogone) and of the species Spir. 
Castanae. 

no - Phomopsis Pseudotsugae n. sp., Deuteromycete Parasitic on the Dou¬ 
glas Fir (Pseudotsuga Douglasii j 9 in Scotland. — Wilson, m., in Transac¬ 
tions of the Royal Scottish Arbonciiltural Society, Vol. XXXIV. Pt. 2, pp. 145-149, 
pi. 2. Edinburgh, 1920. 

More than 10 years ago attention was directed in Scotland, to spe^ 
cimens of the Douglas Fir, Pseudotsuga Douglasii , from 6-10 years old 
in which the leading shoot had been killed for a distance of 6-12 inches 
behind the apex. Examination of the damaged portions led to the belief 
that the injuries could not be attributed to frost. 

Some years later, other similar specimens were collected, and on the 
dead shoots the fructifications of a species of Phorna were noted. During 
the last 18 months, numerous specimens have been obtained and exami¬ 
nation has shown that the disease is undoubtedly caused by a species of 
Phomopsis. The specimens attacked were received from several localities 
in Perthshire, from near Forres, and from Argyllshire, Dumfries and In¬ 
verness, and it may be concluded that the disease is widely spread in 
Scotland. Trees are attacked up to about 10 years old both in nursery 
stock and in plantations. 

Two types of attack may be distinguished. In the first, the leading 
shoot (or occasionally a side shoot) is killed back for a variable distance, 
usually about 9 inches. In the second, the young tree is attacked a short 
distance above the ground-level, the outer tissues are killed on one §ide only 
or completely round the stem, and ultimately the whole tree is destroyed. 
In both cases, a very characteristic feature of the disease is the sudden 
decrease in diameter in passing from the healthy to the diseased portion 
of the stem, and this is very marked in the second method of attack de¬ 
scribed above, where the stem immediately above the diseased portion 
is abnormally increased in thickness. Numerous resin blisters are devdoped 
on the stem both above and below the point of attack, and after these 
have burst, the whitish patches of dried resin are veiy obvious. *■'**■**■*. 
• Some time after the stem is attacked, minute black fungus fructifi¬ 
cations appear in laige numbers on the dead portion and in some cases 
on the dead leaves. These are at first covered, but are later on exposed 
by the splitting of the bark and finally project slightly above the surface, 
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They contain very minute spores which, in damp weather exude from the 
fructifications in mucilaginous filaments or masses of whitish translucent 
appearance. 

The fungus found in Scotland on Ps. Doitglasii is believed to be a 
new species and is designated here as Phomopsis Pseudotsugae. 

A plantation of Ps. Doitglasii in Perthshire about 6 to 8 years old, was 
examined in April 1920, and it was estimated that half of the trees had 
been killed by the disease. The dead trees were removed and burnt 
and the spaces were replanted with fresh trees. In September about 20 % 
of the trees were showing signs of attack, and these included some of those 
planted in the previous April. The method and time of attack are not 
yet fully known. 

Ripe spores capable of germination, have been collected in April and 
October, and it is probable the infection takes place during the summer. 
In all probability the species is a wound parasite, this must certainly be 
the case where the main stem of plants 4 to 8 years old, is directly attacked 
not much above ground-level, although it is possible that young uninjured 
shoots may become infected. 

The narrowing of the stem in the infected portion is the result of the 
death of the cambium and consequent stoppage of secondary thickening. 
Probably some considerable time elapses between infection and death 
of the cambium. In the case of a tree 6 to 8 years old infected near the base, 
secondary thickening of the infected portion probably ceases about a 
year after infection when the leaves begin to turn yellow ; death probably 
takes place during the following winter. In a tree in which the leading 
shoot is infected near the apex, growth continues during the following 
summer and death of the shoot takes place in the winter. Fructifications 
of the fungus are often found all over the dead trees, and it is evident that 
the fungus can live on as a saprophyte afterwards. 

Owing to the long period which elapses between infection and the 
first obvious signs of disease, it is possible that the latter may be distri¬ 
buted by the nursery stock which is apparently healthy, although really 
diseased. 

Young plantations should be carefully examined for trees showing 
early signs of the disease, and these should be removed and burnt. 


INJURIOUS INSECTS AND OTHER LOWER AMIMALS 

m - Athene brama, The Spotted Owlet Useful in Agriculture in India. —Flet¬ 
cher, T. B., and Inglis, C. X., in The Agricultural Journal of Indta, Vol. XV, Pt. 3, 
pp. 235-338 4 -1 pi. Calcutta, May, 1920. 

^ ^ flfe e^Spotted Owlet (Athene brama) occurs abundantly throughout 
the Plains of India and Burma, although not found in Ceylon. It is in 
evidence during the evening and is quite a domestic owl. It is one of the 
birds that hawks white ants, and is a great bat hunter, but apparently 
this habit is perhaps local or confined to a few individuals. It lives chiefly 
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on insects and to a less extent on mice, shrews and lizards etc., its insect 
prey consisting mostly of beetles and ojckets. In the case of 8 birds 
examined at Pusa, of 69 insects taken, one was of a useful species, 26 were 
neutral and 42 were injurious A case is mentioned, in which a pair of 
A. brama had apparently killed a nesting paroquet (P. torqmtus), and 
taken possession of the nest for themselves. As P. tor quoins is a dis¬ 
tinct nuisance to the agriculturist it is wished that A. brama would act 
regularly in this way. 

At Pusa, this owlet seems to live chiefly on large crickets ( Brachy - 
trypes and Gryllotalpa) and on dung-beetles. There is no doubt that it 
is a most useful bird in all districts where large crickets occur so commonly 
as to do damage. As these crickets are nocturnal, their most effective 
natural enemies are those, such as A . brama, which are also nocturnal. 

A. brama breeds from February to April, si ghtly earlier in the south 
and later in Northern India, but the greater majority of birds lay in March. 

112 - Means Adopted In Crau for the Control of the Moroccan Cricket (Docfostaa- 
rus mar ocean us) in 1920 . — VAYbsifeRE, P., — Communicated by 1,0ms Dop, 
Delegate of France. 

As the Moroccan cricket ( Dociostaurus maroccanus), has multiplied 
to such an alarming extent since 1917 as to threaten the existence, not 
only of the crops growing in the plain of Crau, but also of those in the 
neighbouring regions, a systematic campaign was organised in the spring 
of 1920 w*1h the o l j.ct of check 1 g h increase of this pest. 

The course of the invasion of 1917 to 1920, the work during the pre¬ 
vious campaign, and the biological observations made, are the subject 
of a complete report 'which will appear subsequently. It, however, seemed 
desirable to describe the measures adopted for the destruction of the 
crickets during their various stages, and the results that have been ob¬ 
tained. 

The control operations were organised under the direction of a “ De¬ 
fence Syndicate ” (Symdicat de defense) which adopted flame-throwers, 
poisoned baits, cbloropicrin solution, and collection on sheets. 

The necessary staff for carrying out these measures was furnished 
by the War Ministry, and the economic importance, of the undertaking 
being fully recognised, a certain number of soldiers were specially instructed 
in the use of flame-throwers (Army model P3). Towards the end of May, in 
spite of difficulties connected with the condition of the country, the XVth 
C. A. supplied nearly 250 men belonging to the corps and provided with 
60 flame-throwers with their accessories (bottles of compressed air, fuses, etc. 
On the other hand, thanks to the assistance of the Services interested) 
both military and civil, and especially of the P. L. M. Co. (in ^transpo rt, 
it was possible to procure, though sometimes unfortunately, noT 
as was desired, all-the products necessary for initiating the campaign. 

In order to carry out this task satisfactorily, the military contingent 
was divided into gangs, each containing from 6 to 10 men. These were 
distributed in the “ Mas,” where they were billeted on the agriculturists, 
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who were to recompense them according to the seivices rendered. As 
occasion arose, these gangs were transported on motor-lorries (lent by 
the military authorities) together with all their appliances, which at first 
consisted of 4 flame-throwers with accessories, 24 bottles of compressed 
air, 50 fuses, 1 barrel of heavy oil, 100 kg., of bran, 5 kg., arsenious add, 
5 kg., salt, 20 kg., molasses, and 1 sheet for collecting the in eets when 
beaten down. 

(1) Flame-throwers. — From the experiments carried ont in 1919 
by M. Baziii, in which the author also took part, it seemed that the con¬ 
trol of crickets should be based upon the rational and systematic use of 
these implements of war. Details will not be repeated here that have al¬ 
ready been published (1), but it suffices to say that the surface deared 
by a single charge of a P3 fiame-thrower (13 litres) is nearer 500 sq. m., 
than 200 sq. m., as previously given. Further, the best results were ob¬ 
tained by directing only one or two flame-throwers on the same spot. 
Experience has indeed shown that 3 operators placed 3 to 4 metres apart 
in front of a column of crickets hinder one another, and owing to the large 
amount of smoke liberated, run the risk of seriously injuring their com¬ 
rades by means of the flame. Also, as a rule the various flame throwers 
differ in length of flame-jet, combustion of fuse, etc., which entails diffe¬ 
rence in the progress of the operators. 

Excellent results were obtained by the following method:— 4 or 5 
men provided with branches or sacking slowly beat down the crickets 
towards a certain point, in order greatly to increase their concentration 
at that spot. This operation, if well directed, is easily effected, even in 
the case of the winged insects. When it is conduded, the beaters retire, 
and a flame-thrower, after taking in the situation at a glance, can in a 
few seconds, calmly and quickly (this is soon learnt by practice), sweep 
all the surface covered by the insects. 

Under such conditions, the whole charge can be completdy exhaus¬ 
ted in two minutes (including loss of time due to change of position by 
the operator, in order to ensure greater efficacy), and in 15 jets of flame. 
It is, however, not necessary to empty the flame-thrower at one time. 
It is indeed indispensable that the operator should stop (for instance, 
at the word of command), when his work is not needed. Therefore, 
someone must always be at hand in order when required, to turn off 
the air-tap, while the operator extinguishes his fuse. 

It can easily be understood that in an operation such as just been 
described, two or three flame-throwers stationed in front of a column 
of crickets world interfere with one another on changing position, and 
that it is necessary to reach the insects before they are dispersed by the 
confusion due to the first flame-jets 

of several flame-throwers at a time is, however, not to be 
rejected, especially in combating columns of young crickets often only 


(1) Set R. July-Sept. 1919, No. 10-19; R . Jan. 1920, No. 147. (fid) 
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4 to 6 m. wide, but extending for several hundred metres. Then, two flame¬ 
throwers with similar appliances, if placed in front, and advancing at 
the same pace for 20 metres, can obtain excellent results. 

Finally it may be said that the use of single or massed flame-throwers 
is a question that must be decided at the time, and it is only possible to 
make some suggestions on the subject. 

(2) Poisoned baits. - This control method was first applied in the 
case of irrigated crops, and *was subsequently extended as circumstances 
required to all ground invaded by crickets. As time was then devoted en¬ 
tirely to practical work, not to experiment, no attempt was made to find 
new poisoned bait formulae, but use was made of those already studied in 
1919, and of which the mode of use has been given in a preceding 
Report (1). 

Owing to the excessive cost of oranges and lemons, at the end of a 
few days, these fruits had to be omitted from the arsenical mixture which, 
however, did not seem to detract in any way from its efficacy. The fol¬ 
lowing is the recipe handed to all the gangs entrusted with the preparation 
of the paste: 

( Bran. 10 to is kg. 

I. . Salt . 0.500 » 

I Arsenioos add . 0.500 » 

Mix these three substances very thoroughly before adding the solution, 
which should have been previously made up. 


Water . 2 litres 

Molasses. 2 » 


Mix again very thoroughly, so that all the bran is completely impreg¬ 
nated with the liquid. Should the mixture be too dry, add a little water 
(one or two litres at most). 

The bait should not be prepared save at moment of using it (at night 
fall, or before in the morning). Spread the bran broad-cast over the ir¬ 
rigated crops. Take all precautions necessary in handling very poisonous 
substances such as washing the hands well after the operation. A mask 
should be used when making mixture I. 

The bait was spread before the insects become active in the morning, 
or else at night fall. The results seem to be the same in either case. They 
one indispensable condition for obtaining a good bait, however, is that 
the various ingredients should be as thoroughly mixed as possible. In 
this case it was mixed by hand, especially as any given gang seldom pre¬ 
pared more than 100 kg., of poisoned bait a day. In places however, 
such as Africa, where the swarms of locusts are larger, but lessnumerous, 
it would be advisable to have special mixing-machines, such aST 

(1) Of. P. VAYSsrfeRE, ifiS sautereUes dans le Sud-Est de la Prance en 1918, Ann. Serr. 
Eptph., VI, p. 289. Paris, 1919. 
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ratus devised by G. Paoii in Italy (1). Use could also be made of a 
barrel turning on a horzontal aids, such as was recommended for the 
prepaialion of poisoned grain in the control of field mice in the liberated 
ieg‘ons (1). 

The amount of bran spread per hectare was variable, but an average 
of 30 to 60 kg., according to the size of the column, is about right. 

The toxic action of tiie mixture is shown even the next day, when 
already some dead insects are seen, whilst many more are unable to fly 
and drag themselves along or lie on one side. The excrement is blackish 
and liquid. The m aximum mortality appears to occur on the third day, 
but not infrequently the bait retains its toxic properties for a fortnight. 
The insects collect at the foot of plants, or to be more exact, most of them 
are found benealh the trees or plants upon which they have passed the 
night. According to the few calculations effected, the average number 
of dead crickets per 59 metres was about 600. In certain cases, however, 
only 200 could be counted, although in others, the number was 1000 or 
more, which would mean some 10 000 000 insects per hectare. This 
remedy is obviously most efficacious, and should be used in France against 
pests like grasshoppers. 

(3) Ckloropicrin solutions . — As excellent results had been obtained 
with these during the experiments made in 1919, it was hoped that they 
could be used on a large scale in combating crickets. Unhappily, owing 
to circumstances over which the author had no control, he was unable 
to obtain the necessary products at the right time, or to use them under 
the best conditions. However, 500 kg., of chloropicrin was employed 
in a soap solution which gave most satisfactory results in the proportions 
by weight of 2 parts of coconut oil soap ; 10 of chloropicrin : 100 of water. 

(4) Collecting the crickets on a sheet . — This method was chiefly used 
when it was urgently necessary to meet the difficulties due to want of la¬ 
bour and especially of heavy tar oil which, on account of the strikes, was 
no longer supplied us by the factories. By the use of collecting sheets, 
2000 to 5000 crickets w r ere collected daily in the whole of Crau during one 
month. The insects thus captured were in the 4th and 5th stages. 

To sum up, the use of the control methods described made it possible 
considerably to minimise the bad effects of the abnormal multiplication 
of the Moroccan cricket in Crau during the spring of 1920. The efforts 
of the Defence Syndicate w T ere all the more praiseworthy sceeing that, at 
certain moments the success of the campaign against the crickets was 
extremely problematic, owing to numerous difficulties of a general cha¬ 
racter 

113 - Industrial Utilisation of Locusts vith a View to their Ultimate Destruction.— 
of this Rcviert. 


(1) See R., Jan., 1920, No. 146. {Ed.) 
(1) See R. t Mar., 1920, No. 3 78. (Ed.) 
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114 - Dastruction of Termites by Means of Chloropicrinf i).—PcYruD j.intheCo^ 

tes fetulus hebdoimdnires des seances de V Academic des Sciences, 1 <j20, Second Half-Year, 
Vol CXEXI, No 8 (Augufat, 23, 1920), PP 4W-4P Paris, 1920 

Laboratory experiments made by treating with chloropicrin vapour 
fragments of infected pine-tree trunks placed under laige bell-jars have 
proved that chloropicrin vapour is very effective against Leucotermvs 
lucijugm Rossi. At a temperature of 20° C., 2 mgm, of chloropicrin per 
litre was sufficient, with 12 hour’s exposure, and 5 mgm., with 6 hours, 
to destroy all the termites, both those set free within the bell-glass, and any 
living at a depth of 10 cm. in the pieces of wood 

The effect of the chloropicrin upon the termites is first shown by the 
insects becoming restless and agitated ; they crowd towards the interior 
of the galleries, which explain 4 * the accumulation of dead and dying ants 
and the confusion reigning in these passages. Then there supervene^ 
a condition of paralysis that passes quickly into death, if the action 
of the vapour be continued for some hours, though otherwise it may last 
for several days, but in no case do the ants recover. 

In order to destroy a colony of L. liuxfugith, it is thus not necessary 
to kill all the individuals by the tieatment, provided they are all paralysed 
Nevertheless, with a view to being more certain of the effect produced, 
and to overcoming the difficulty of penetrating into the wood which in¬ 
creases in proportion to the thickness of the latter, the author tried, as far 
as possible, to give the doses and exposure that caused the instantaneous 
death of the insects under the bell-jar. Thus, in his experiments on 
trunks covered with tarpaulin, and on pieces of beams in a small room, 
he took as his basis the minimum exposure of 12 hours in an atmosphere 
containing 10 mgm., of chloropicrin per litre; under these conditions, the 
results were excellent. 

The practical application of his method in a villa at Saint-Jean-de- 
Luz (Basses Pyrenees), consisting of a ground-floor, and two other storeys, 
confirmed the results of the experiments made in the laboratory. 

We have therefore every reason to hope for excellent results in the 
use of chloropicrin for the disinfection of houses infested by termites. 
If applied with the necessary precautions, and in the manner adapted to 
each case this process has shown itself to be easy and free from all risk. 

115 - Disinfection of Cotton Seed by Means of Diy Heat — schwbaux, E.,in L'Ayo- 

notme Colonials , Year V, No 34, pp 103-104 Rochefort-Paris, October, 1020 

In the course of experiments undertaken for the purpose of determin¬ 
ing the action of dry heat in freeing cotton-seeds from animal parasites, 
two different lots of the seed of this Malvaceae were subjected to rising 
temperatures of 6o° C, 65° C., 70° C. and 75° C. for one two. -and th ree 
hours. 

It was shown by these experiments that, up to 70° C., the vitality 
of the seeds treated for a time varying from one to three hours was in 

(1) See al*u R., June, 1920. No. 705 (Ed) 
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no-wise impaiied; at 75 0 C, the seeds nearly all died after two houx’b 
treatment, or else produced yellow, sickly seedlings According to the au¬ 
thor, a temperature of 6o° C. is enough to destroy all the animal parasites 
of the cotton plant. 

Given the small amount ot cotton seed used per hectare, it is not ne¬ 
cessary to employ a costly apparatus, all that is required is to mis: the seeds 
with very fine dry sand, or sawdust, previously heated in a large caldron 
to the temperature of bo° C. A few preliminary experiments will show 
how much must be used under the given conditions so that the mass can 
be kept at 6o° C. for at least one or two-hours. 

nu - Insects Injurious to Artichokes in Italy. — See No 60 of this R*i u «. 

117 - Targionia merrilli n. sp. Coecid Observed on Rhizophora mucro- 
nata % In the Philippines. — Cockerell, T D A , m The Philippine Journal 01 
Science, Vdl XV, Mo t, pp 385-387, 1 3 Tainla, igiy 

Description of the new species Targoaia Merrilli found on the upper 
and lower surfaces of the leaves of Rhizophora mucronata Lamarck, in 
Manila (Philippines) in September 191^ 
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11S - The Natural Control of Anopheles Larvae by Means of Aquatic Insects.— fede- 

rici, E , in Afti della R. Accademia dei Lincei , Sene Quinta , Rtfidiconh , Classe di Scienzt 
ftstche , matematiche e mtwali^oX XXIX, Parts 3-6, pp. 170-173, Parts 7-S,pp. 224-247, 
Second Half year. Rome, 1920. 

The larval forms of Libellulidae and Dityscidae, as well as certain adult 
Coleoptera and Rhynchots, which are known to be very voracious and to 
prey upon other aquatic insects, have been suggested, in a general way, as 
probable destroyers of anopheles. The author has tested this assertion by 
the help of laboratory experiments, using different groups of the insects 
representing the fresh-water entomofauna of Italy, and anophdes during the 
larval and adult stages. He discovered the following facts. 

Anophdes larvae are very well protected by thdr peculiar conditions 
of life, and especially by the fact that they nearly always assume a horizon¬ 
tal position on the surface of the water and in the immediate neighbour¬ 
hood of floating plants. This greatly reduces the number of predatory in¬ 
sects that may be regarded as more or less contributing to the destruction 
of the anophdes. Of these predatory insects, those that wage most successful 
war against the pests are: among the rhynchota, the genera Naucoris, 
Notonecta , Corisa (larvae and adults), either on account of their rdativdy 
large size, or because of their number and voradty; among the Pseud oneu- 
roptera, the larvae of the genera Aeschna, Anax , Calopteryx, 

Agrion , Lestes and other similar insects, but these are less formidable foes 
and probably only destroy the anophdes larvae in shallow ponds, where, 
these is a large amount of submerged vegetation at a short distance from the 
surface. 
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The destructive effect of these predatory insects seems to be of little 
actual practical importance. 

xig - Impor tanc e Of Lupins as a Food. — I. Baut Lupinen! in Deutsche Landw . Presse, 
No i8,p 140. Berlin, 1920—It Xonigsdorf, F , Zur Verwertung derLupinenzu tienscher 
tmd rrt i^nsr'TilioTto r Tfo -nfthrmig , Ibid., NOS. 24-25, p. 187. — III. GERLACH and LUKCKE, Ver- 
gleidiende Versuche Tiber die Entbitterung der Lupinen in Grossbetrieb (Mitteilnng des 
Vereins zur Hebung des Lnpinenbaues), in the IUustnerte Landw. Zettun Nos. 101-102, 
pp. 437-438, 1920 — IV. Muluer and PJueshof (Birds:tor nnd Tierzucht-Inspektor, 
Ruhlsdorf, Kreis Tel tow), Erfabrungen mit Lupmenfutterung an Schweinen, in tlu 
Deutsche Landw Presse , No 96, pp 654-653,1920. 

I. — Lupin Cultivation. — Baron Von Wangenheim, president of 
the “ Verein zur Hebung des Lupinbaues 99 (Association for promoting lu¬ 
pin cultivation in Germany), has started an active propaganda on the dangers 
of the want of cultivation through lack of fertilisers and proper attention. 
The first advice that he gives concerning uncultivation and increased food 
production is to cultivate seed lupins, especially where the cultivation of 
s umme r cereals and hoed crops is impossible. The ancient Romans knew 
how to attenuate the bitter taste of lupins and make them into a food in 
common use. 

The difficult food situation in Germany and the disastrous change it 
has undergone are sufficient reasons for advising the extension of lupin cul¬ 
tivation. 

II. — Use of lupins as food for animals and human beings. — 
According to M. H. von Fehrenteil, 3 kg. of crushed lupin is equal as re¬ 
gards food value to 10 kg. of oats. In Germany there are 12 million Mor¬ 
gen (3 063 600 hectares) of sandy soil until now untouched which could grow 
lupins for seed, followed by barley or potatoes; estimating the average yield 
at 350 kg. per morgen (1332 kg. per hectare), 120 million quintals equiva¬ 
lents to oats could be obtained. 

Lupins deprived of their bitter taste and mixed with potatoes and dried 
carrots, form an excellent food for animals. The water in which the lu¬ 
pins are soaked to remove the taste makes a better fertiliser than night- 
soil. Dough making, fermenting and cooking tests of flours containing 
10-20 % of lupin flour have given satisfactory results. 

III. — Comparative tests of methods of removing the bitter 
TASTE FROM lupins on a large scale. — During the summer of 1920 the 
authors carried out numerous experiments on this subject at the Janikow 
starch-factory, in Pomerania, at the request of the “ Association for 
encouraging lupin cultivation ”. 

Four industrial methods were tried. — That of KELLNER-LohnERT 
using boiling water; that of Backhaus (patented), using potash lye; that 
of Bergell (also patented), using common salt; that of Thoms, using hy- 
drochis.IvTacid. The lupins were mixed (yellow and blue species) and were 
partly mouldy and damp. The whole mass (1000 quintals) was dried at once 
and 250 quintals taken for the tests (25 q uintals per test). 

In the first series of experiments, the best results were given by the Thoms 
process, with which the residual content of alkaloids of the de-bittered lu- 
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pins when dried was 0.029 %> whereas with the other three processes it 
was more, being 0.1 %, which was taken as the maximum limit of tolerance. 

The operation was improved during a second series of experiments, 
however, and the lupins sweetened and dried to the same degree had the 
following percentage composition: 


Composetion 

Original 1 
lupines ' 
bitter | 

Sweetened lupines 

Kbllnbr- 

Lohnert 

Bergell 

Thoms 

Backhaus 


% | 

% 

% 

% 

% 

Moisture. 

13 19 

10.00 

1000 

10.00 

10.00 

Crude protein. 

41.76 j 

42.82 

38.64 

41.40 

42.62 

Crude fats extracts . 

4.92 j 

4-05 

3.17 

3 54 

3.16 

N., free extracts. 

22.41 

2338 

25.72 

24-83 

24*53 

Cellulose .. 

13*47 I 

16.36 

17 67 

17.79 

15*54 

Ash . 

4*25 1 

3*39 

4 80 

| 

1 2.42 

4.15 


100.00 

100.00 

100.00 

10000 

1 . 

foo.oo 

Pure albumin. 

37.86 

41.87 

36-75 

40.01 

41.65 

Non digestible albumin .... 

2.14 

752 

8.13 

880 

5.90 

A 1 Trfl 1 ni< 3 s. 

0.779 

O.IIO 

0.045 

0.039 

0.065 


It follows, therefore that the process least suited for bittering lu¬ 
pins on a large scale is the Kellner-Lohnert (i) ; but the authors do not 
doubt that a more prolonged treatment with lye will produce the d sired 
sweetness. Two facts merit special attention with regard to these proces¬ 
ses:— The loss of 17 % (Backhaus) to 22 % (Bergell) of dry matter in 
the sweetened lupins, compared with untreated lupins ; and the decreased 
digestibility of the albuminoids. The first disadvantage is inevitable, but 
the second can be attenuated by modifying the method of drying the swee¬ 
tened lupins; the authors intend to deal with this question elsewhere. 

In spite of these losses, lupins constitute an excellent food for man and 
beast, the economic value, however, is governed by the price of the bitter 
lupins, which depends entirely on the extent over which they are cul¬ 
tivated. 

IV. — Hitherto lupin seed has been little used as food for pigs; few 
experiments have been made and the information is very vague concerning 
the rations and the production of meat. 

At the pig-breeding Station at Ruhlsdorf, the authors carried out feed¬ 
ing trials for 4 weeks with pigs of all ages fed on lupins. 

The fattening ration was potatoes, lupins, and salt. On October 6, 
1920, a group of 8 pigs, 8 months old, and weighing 60 kg. each, was made. 
For some time before the experiment, those animals that were a ccustom ed 
to pasturage, received a supplement of lupins which they accepted im-. 
mediately. 


(z) M. Kellner recommends the boiling-water process as more simple and preferable. 
Cfr. O. Kellner, Die Ern&hrung der landw, Nukiiere. Parey, Berlin, 1916, p. 278. (Ed.). 

[IIS] 
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The lupins of the yellow variety were softened for 12 hours in hot 
water in a special s + eaner, then steamed for 1 hour and then washed 
for 24 hoiirs in several changes of water 

Reduced to a fine paste the sweetened lupins were mixed with potatoes 
that had also been steamed; the cold mixture was given to the pigs ad lib . 

During the experiment the daily consumption averaged 13.4 kg. per 
head, i. e., 11.23 kg. potatoes and 2.17 kg. soaked lupins, corresponding to 
806 gin. of sweet air-dried lupins (humidity 14 %). The average increase 
in live weight per day per head was 916 gm., so that the production of 1 kg. 
of live weight corresponded to 0.879 kg. of sweetened, air-dried lupins and 
12 kg. of potatoes. 

The extraordinarily favorable result of the first period of the experi¬ 
ment (the authors have begun a second one on fattening), suggests that the 
pigs can be fed on further quantities of this mixture until fat with advanta¬ 
geous results and without danger to their health. 

120 - The Globulin of the Cohune Nut Attalea Cohune. — Johns, c. o and Gers- 
dorit, C. E. F. i Protein Investigation Laboratory, Bureau of Chemistry, United States De¬ 
partment of Agriculture Washington), in Tke Jour ml or Biological Chemist) y t Vol XXV, 
No. 1. pp. 57-67 Tables 12, PI 1, bibliogr of 12 works. Baltimore, D December, 1920. 

This nut was not commercially exploited until the war, when the shells 
were carbonised and used in gas masks, the kernels being pressed for their 
oil, which is of a very high quality and is similar to coconut oil. Experi¬ 
ments are now in progress in British Honduras, (the cohune palm is indi¬ 
genous to this country) to produce the oil on a commercial scale. The 
press cake will be suitable for use in feeds. 

An analysis of the isolated protein shows that the protein contains all 
the basic amino-acids necessary to produce normal growth, and gives also 
a strong qualitative test for tryptophane. The principal protein extrac¬ 
ted by means of sodium chloride solution is a globulin This was obtained 
by dialysing the saline extracts and also by precipitation from the extracts 
by means of ammonium sulphate. The analyses of the globulin reveals a 
dose similarity between it and the coconut globulin The basic amino-adds 
were determined by the Van Slyke method, and the distribution of the 
nitrogen calculated from the results (Haitsmann’s modified method). 

The free amino nitrogen has also been determined, and has been found 
to agree fairly well with y 2 the lysine nitrogen as determined by the Van 
Slyke method. 

The authors state that they were unable to fix on a decisive .separation 
point in the globulin construction, and are inclined to believe that only one 
globulin is present in the cohune nut. 

CROPS AND CULTIVATION 

- Agricultural Climatology in Swanland, Australia, and its Effects on the Forest 

Tracts — Grutith, Taylof, in Quarterly Journal of ike Royal Meteorological Society , 

Vdl.SXVI, No. IQ6, pp. 352-364. London, Oct 1020. 

The Swanland region designates the south-west comer of Australia. 
The total rainfall always exceeds 10 inches and it differs climatically 
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in tins respect from the rest of Australia except perhaps Eyre Peninsula 
(S. A.). Few regions in the world exhibit such complete rainfall controls 
as regards natural vegetation as Swanland. The isohyets run parallel to 
the coastbounding T-shaped strips, and it is possible to divide the country 
up into districts having a distinct flora. 

From Perth round Cape Teenwin to Albany is a strip 40 miles wide re¬ 
ceiving more than 30 in., of rain per annum. This was clothed with splen¬ 
did eucalypt trees of 3 species “ Tuart ” (E. gomphocephala) in the north, 
" Jarrah” (E. marginatd) in the centre and “ Karri” (E. diversicolor) in 
the south. 

The next strip (from 30 to 25 in.,) is marked botanically by a continuous 
belt of E. marginata and the next (25 to 20 in.,) still further east, by a belt 
of “ Wandoo ” (E. redunca). In strip 4 (20 to 15 in) is the habitat of the 
York gum (E. loxophleba), and also specimens of Mallet gum Salmon gum 
(E salmoniphloia) and Gimlet gum (E. salubris) invaluable for mining 
timbers. These latter grow throughout the drier portions of Swanland 

E. diversicolor and E. gomphocephala furnish, on the other hand, 
excellent timber greatly used for wood-blocks, piles etc. 

The appended table shows concisely how man has adapted these belts 
to his needs. 


I 

Rainfall j 

1 

1 

I 1 

Timber 

l 

Crop j 

Towns and Mean Monthly 

Temperature 

Over 30 in. 

Warmer moiety .... 

E. gomphocephala. 

i Dairies.] 

Vines. 

Oranges. .... 
Sheep. 

Perth . . . 
Pinjaira. . 

• | (Jan. 74° July 55°) 

Over 30 in. 

Cooler moiety. 

E. marginata. . . 
E. diversicola . . 

Dairies. 

Apples. 

Sheep. 

Bunbury. . 
Denmark , 
Albany . . 

. | (Jan. 66°, July 53°) 

30-20 in.. 

1 

E. marginata . . 

1 

Vines.. 

Farms. 

Gingin. 

( (lately opened up in 
] the South—data in- 
( sufficient). 

20-15 in.. 

E. redunca . . . 

^ £. loxophleba . . 

I 

Great Wheat 
Belt. 

1 Moora. . . 

Northam. . 
j York . . . 

| Narrogin. . 

. 1 (Jan. 7z° t July 50°) 

. ^ (Jan. 77°_July 50°) 

15-12 in. 

{ E. loxophleba . . 

j 

Dry Wheat Belt. 
Sheep ..... 

1 Kellerbewin: (Jan. 77°, July 50 °) 

12-8 in. 

t 

( Mallet gum. . . 
Gimlet gum . . 
Salmon gum . . 

Few Sheep and 
Cattle. 

1 Carnarvon: (8o°, 6i°) 

1 Valgoo . . . « ) 

Southern Cross > ( 77 °, 5 *°) 

Kalgoorlie . . \ 


Wheat is by far the most important crop (78 %) and is progressing very 
rapidly in Swanland, for it has quadrupled its production from 1911 to 1916. 
Certain varieties are grown in localities with an annual average rainfall as 
low as 12 in.; these localities occasionally have less than 10 in., in one year 

* L»») 
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and yet may grow wheat fairly successfully with efficient fallowing. There 
is little grown west of the 30 inch isohyet. 

The best areas seem to be those receiving from 15 to 20 in. in the cooler 
months (April to October). 

As regards the less important products, apples grow splendidly in the 
Karri region, while orchards are general in the Yarrah bdt. The vine coun¬ 
try lies between the wheat belt and the orchard belt. 


122 — Agricultural Climatology In Tasmania. — Grutith Taylor, in Quarterly Journal of 

ihe Royal Mtttoiolo^al Soctetv, Vol XLVI, No 196, pp 354*355 London, Oct. 1920. 

Tasmania lies 150 miles to the south of Victoria, between latitudes 40° 
and 44 0 S, and its climatic controls differ considerably from those of the 
mainland. It lies almost permanently under the influence of Antarctic 
low pressure systems, so that it is swept continuously by the Westerly winds 
blowing along their northern limbs. Hence the high western region of the 
island is very wet. A strip about 40 miles long, including Mt. Lyell recei¬ 
ves over 100 inches a year which renders agricultural projects impossible. 
The population is confined almost to the north and east, the chief econo¬ 
mic centres being Launceston (January 64°, July 44 0 ) and Hobart (Ja¬ 
nuary 62°, July 45 0 ). The tract from Wynyard to Launceston is one of the 
most fertile and populous districts in Tasmania 

In spite of the small size of the island (less than 1 % of the Common¬ 
wealth), in such crops as oats and potatoes it is dose to Victoria, while a 
much larger proportion of the population is engaged in orchards and hops 
than in any of the other States. 

Oats is the chief crop, (reaching 2 million bushels in 1916), and the chief 
centres of production are along the north coast, which received from 40 
to 50 indies of rain yearly. This is also grown in the eastern portion of 
the State, espedally near Oatlands (20 to 30 inches). 

Wheat is apparently diminishing. Longford is perhaps the chief centre 
(20 to 30 inches). 

The fruits grown in Tasmania include all those of temperate climates 
but the two out-standing crops are apples and raspberries. The chief cen¬ 
tre for both is around Hobart. Potatoes constitute a very important crop 
on the wet north coast, espedally the western half from Wynyard to 
Sheffield. 

Timber is of consideiable importance: eucalypts are prevalent in the 
east (comparatively dry); and in the west (wherever the rain exceeds 
50inches), the eucalypt is largely replaced by the evergreen beech (Fagus 
Ctmninghami). 

123 -IL-SuCmatical Enquiry into the Effect of Weather on Maize Yield in the United 

States. — Waulace,H A, an Monthly Wuathut Rotten , Vol 48, No 8, pp 439-446. 

Washington, August, 1920. 

Mathematical studies undertaken with a view to the determination 
by means of the correlation coefficient method the relationship between 

[m-i**] 4 
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various weather factors, (rainfall and temperature in the months of May, 
June, July and August) and the maize yield. 

The method of calculation is by means of correlation coefficients, 
multiple coefficients of correlation, and lines of regression. 

Temperatures and rainfall of summer months — The average 
temperatures for the 29-year period for the 8 maize-belt States are as 
follows 


Table I. — Average temperature 1891-1919. 


States ! 

1 

May 

1 

June j 

July | 

1 

August 


op 

| op 1 

| °P 

op 

Iowa . 

598 1 

69.2 

1 74-0 

72.0 

Illinois. 


71.6 

75 8 ! 

74.2 

Indiana. 

624 

71.3 

75 3 

73.6 

TTfl^sas. 

63.7 

73 4 

78.1 

77-5 

Minnesota. 

54 8 

64.7 

69.5 

67.1 

Missouri. 

<>4 9 

73-4 

77*3 

7<>.3 

Nebraska. 

58.9 

68.9 

74*3 

72.8 

Ohio. 

606 

69 3 

1 73-7 

71 8 


Table II. — Average precipitation 1891-1919. 


States 

May 

June 

July 

August 


Inches 

Inches J 

Inches 

Inches 


4.66 

4-4° 

3-85 

1 3-4° 

Illinois. 

4.22 

3-84 

3-49 

3-32 

Tndiqry^... . 

4.IO 

387 

3 48 

3-29 

Kansas ... • 

4.67 

4-63 

3 73 

1 3.32 

Minnesota.. • 

3-51 

417 

1 3-t>3 

1 3-4° 

Missouri.. 

4-99 

4.78 

4.08 

1 ,4-°8 

Nebraska. 

3.48 

3.81 

3.24 

, 283 

Ohio. 

3.73 

3.79 

1 3-94 

j 3-27 


In Ohio, the July rainfall is unquestionably the dominating weather 
factor. The temperature in May, however, is also important, the corre¬ 
lation coefficient being + 0.325, which is relatively high. In some states 
west of Ohio, the temperature during July assumes an even *»*a^domi- 
nant position than the rainfall. In Illinois there is a correlation between 
temperature and yield of —0.657, whereas between July rainfall and 
yield the coefficient is + 0.651; the yield is therefore much higher when 
it is wet and cool in Jnly. 

[i«] 
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Table III. — Correlation coefficients between maize , yield and weather . 


States 

Yield and temperature 


Yield and rainfall 

1 

May June 

1 

July | August 

j May 

j June 

July 

August 

Indiana. 

! 1 

. . . + 0.200 — 0.115 

1 

— 047}. + 0.040 

1 

1+ 0.072 

4- 0.083 

4- 0.591 

4- 0.423 

Illinois. 

. + 0.222 —> 0.322 

— 0.637 — 0.144 

4- 0.096 

4- o.xio 

4- 0.651 

4- 0.330 

Iovta. 

4- 0.153 — 0.100 

— 0.294 — 0.020 

— 0.056 

4- 0.117 

4- 0.122 

4- 0.273 

Kansas. 

... - 0.060 - 0.477 

— 0.7*8 — 0.5551 

4- 0463 

4- 0410 

4- 0.770 

4- 0.540 

Minnesota. 

. . . + 0,224 -f- O.380 

1 

i 

+ 

! 

+ 0.041 

0.000 

4- 0.131 

4- 0422 

Missouri . 

. . ( — 0.027 - O.565 

— O.654 j— 0.5411 

4- 0.263 

+ 0-337 

4- 0.534 

4- 0495 

Nebraska ... . - 

... — 0.110 — 0.217 

— O.594 ~ 0424 I 

4- 0432 

4* 0.276 

4- 0-587 

4- 0.382 

Ohio. 

. . . 4“ O.325 - O.O98 

— 0.172 — 0.086 

r 

1 

4- 0.132 

+ 0.653 

4- 0.350 

Floyd Count3’ (Iowa) . 

. . . + 0.320 + 0.220 

— 0.096 | + 0.170 4- 0.101 

4- 0.083 

4- 0.085 

4- 0.188 

Polk County flowaL . . 

. . + O.085 - O.382 

— 0.5x0 — 0.240 

— 

1 — 

4- 0.180 

4- 0.492 


In Missouri, the correlation is — 0.651 with temperature and only 
+ 534 with rainfall: July temperature obviously has more effect than 
rainfall 

In Iowa and Minnesota, the correlation coefficient between yield and 
July rainfall means practically nothing. 

In Iowa the coefficients are as a general rule, very low; the strongest 
is the negative relationship between July temperature and yield(— 0.294). 

For the other States, the observations are as follows: in Indiana, the 
most important weather factor is the July temperature with a correlation 
coefficient of — 0.474, July rainfall + 0.591 and August rainfall + 0.423. 
In the case of Illinois, the July temperature and rainfall and May tempe¬ 
rature are involved. 

Multiple correlation coefficients. — The author has calculated 
the multiple coefficient of correlation between the yidLd on the one hand 
and the 3 selected weather factors. This formula applied in the special 
case under discussion can be stated thus: — 


States 


Weather combination 


Correlation 

coefficient 


Missouri.June temperature; July temperature; August temperature 

Iowa.May temperature; July temperature; August rains . . . 

Iowa, Polk County. June temperature; July temperature; August rains . . . 

Iowa, Floyd County. May temperature; June temperature; August rains . . . 

Nebraska.May tains; July temperature; July rains. 

-.pr - - • 1 July temperature; July rains; August rains. 

Minn esota . .... I June temperature; August temperature; August rains . . 

Ohio.May temperature; July temperature; July rains. 

Illinois.| May temperature; July temperature; July rains. 

Kan sa s. ( June rains; July rains; August rains. 


0.79 

0.464 

0.62 

0.405 

0.67 

0.66 

0.56 

0.746 

0.81 

0.862 
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Taking into account all the weather factors as a whole instead of con¬ 
sidering one only, it may he noted from this table that the correlation coef¬ 
ficients are very marked and distinctly high. 

Lines of regression — There is a positive correlation coefficient, 
as for example between the yield and the rains, an increase in the latter 
will correspond to an increase in yield. By means of the formula for wor¬ 
king out lines of regression, it is possible to calculate the increase in 
yield relative to the meteorological value. 

The average June temperature for Missouri is 73.4 0 F., that for July, 
77.3 0 F., and for August 76.3° F. As the present time the normal maize 
yield is 28.1 bushels per acre. 

Between the yield of maize and June temperature, the correlation 
coefficient is negative. Applying the formula for working out the line 
of regression the author found that for each extra degree June tempera¬ 
ture is above 73.4° F corresponds to a decrease in yield of 0.8 bushels, 
whereas for each degree below 73.4 0 F, the maize yield is increased by 0.8 
bushels. 

In a similar way, in July and August, a rise or fall of i° F, corresponds 
to a decrease or increase in yield, equal to 1.1 and 0.4 bushels respectively 
for each decree. 

Taking a specific case; when in Missouri, the June temperature is 
72.4 0 F, the July temperature 75.3 0 F and the August temperature 75.3 0 F, 
we should expect a yield 0.8 bushels above normal, because of the low 
June temperature, 2.2 bushels above normal because of the low July tem¬ 
perature, and 04 bushels above normal because of the August tempe¬ 
rature or a total of 3.4 bushels above normal, or a yield of 31.5 bushels 
per acre. 

In Missouri, between the yield of grain and the temperature in June, 
July, and August, there is a rather high multiple coefficient of correlation 
of 0.79. 

PrEdicting formulae for maize yields. — By means of working 
out the lines of regression, the predicting formulae can be taken as fairly 
accurate. The following have been worked ont # by the author: 

Iowa: x 0 = 0.77 *X — x-4 *2 4-1 26 *3. 

where x 0 = % deviation of yield. 

x x « deviation of May temperature from average in °F. 
x % = deviation of July temperature from average in °F. 
x z = deviation of August rain from average, in inches, 

Illinois: 

#0 = 0.98 x± -f 4-33 *i + 4.38 *3. 
where x Q — % deviation in yield. 

x ± = deviation of May temperature from average in °F. 
x 2 = deviation of July temperature from average in °F. 
x z = deviation of July rain from average in inches. 

[»**] 
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Ohio : 

x 0 = 0.8 x x +1.9 ** +0.9 *3. 
where x 0 = % deviation of yield. 

a* = deviation of May temperature from average in °F. 

= deviation of July rain from average in inches. 

= deviation of August tain from average in indies. 

Kansas: 

x Q = 3-7 x x + io.7 * 2 + 7-5 *h* 
where « 0 = 0 o deviation of yield. 

Af 2 — deviation of June rain from average in indies. 
x 2 = deviation of July rain from average in inches. 
x 3 — deviation of August rain from average in inches. 

Minnesota : 

x 0 = r.6 x x + o.8 a 2 + 4.2 Aj. 
where a 0 = % deviation of yield. 

x ± = deviation of June temperature from average in degrees. 
a 2 = deviation of August temperature from average in degrees. 
at 3 = deviation of August rain from average in indies. 

Floyd County , Jowa : 

% Q = 1.65 ^ + x.14 *2 + i - 8 3 * s - 
where jt 0 = % deviation in yield. 

a* = deviation of May tempeiature from average in degrees. 
x 2 = deviation of June temperature from average in degrees. 
a 3 = deviation of August rain from average in inches. 

Polk County , Jowa : 

#o = o.8 x x — 2.4 * 2 + 3- \ *3 
where x 0 = % deviation 

x z = deviation of June temperature from average iu °F. 
x 1 = deviation of July temperature from average in °F. 

*3 = deviation of August rain from average in indies. 

Indiana : 

x o 

where a 0 

% 

Z 2 
*3 

Nebraska: 

x 0 = 3.48 — 2.96 * 2 + 3.08 * 3 . 

where a 0 — % deviation of yield. 

a* — deviation of May rain from average in inches. 
x 2 = deviation of July temperature from average in °F. 
x z = deviation of July temperature from average in inches. 

In applying these formulae, it is possible to predict more or less exactly 
theyidfl under consideration. 

Iowa weather and yield of maize. — The multiple coefficient 
of correlation between yield and May temperature and August rain is 
disappointingly low, and the method of correlation coefficients is not 
well adapted in this case, considering that Iowa is probably the most 
important of all the maize States. 

[ISJ] 


= 1.6 X L + 3.6 x 2 -f I .*5 A3. 

= % deviation of yield. 

— deviation of July temperature from average in degrees. 
= deviation of July rain from average in inches. 

= deviation of August rain from average in indies. 



AGRICULTURAL 3METE0R0L0GY 


151 

A superficial examination of the evidence leads to the conclusion that 
the low correlation coefficient in Iowa is due to the fact that there are 
some seasons and some sections in which the yield is low because of the par¬ 
ticularly cool weather during the greater part of the summer, whereas 
in other years the yield is low because of the hot weather. 

It is generally recognised that in exceedingly hot seasons, the yield 
is often excellent in northern Iowa, whereas in Southern Iowa the yield 
will be very seriously damaged, and vice versa in cool seasons. The exist¬ 
ence of these contrasts can only lessen the value .of the correlation coef¬ 
ficient. It is considered advisable therefore to confine attention to less 
extended areas, in order to mitigate the above mentioned contrasts. 

Taking Polk County (S. Iowa) and Floyd County (N. Iowa), it will 
be noticed that the relationship between temperature and yield was as 
follows: May temperature +0.085; June temperature —0.382; July 
temperature — 0.510 ; August temperature — 0.240 ; July rainfall + 0.180 ; 
August rainfall 0.492. The three most important factors are apparently 
June and July temperatures and August rainfall. The multiple coeffic¬ 
ient of correlation is 0.62; this is somewhat higher than that secured 
for the entire State. On the other hand, as it has already been shown, 
the higher the multiple coefficient, the more exact are the lines of regres¬ 
sion and the prediction relative to the yield. 

A series of 8 tables includes all the data relative to the increase or 
decrease of yield in relation to the rise and fall of meteorological values: 
the use of these tables permits the formation of predictions concerning the 
yield to be very nearly accurate. 

In Floyd County which is situated only 150 miles north of Polk the 
following are the correlation coefficients. May temperature + 0.32; 
June temperature +0.22; July temperature — 0.10; August tempera¬ 
ture + 0.17; July rainfall + 0.083. Warm Mays are apparently of distinct 
importance in Floyd County, and whilst the warm Junes and Augusts 
tend to produce on the average a positive effect, it is precisely the contrary 
in the case of Polk County. 

The lines of regression calculated for Floyd County are utilisable* from 
a practical standpoint when the season maintains a distinct type throughout 
such as 1915, which was cool and wet, and consequently injurious to the 
crop. The decrease in yield corresponds very nearly to that predicted 
according to the correlation coefficient. 

On the contrary, in 1912, May and July were warm, whereas June 
and August were cool. The rainfall was practically normal through¬ 
out the season. The yield, which according to the calculated coefficients 
should have been only slightly higher than the normal yield, showed a 
superiority of 42 %. 

Conclusions. — The problem of predicting the maize yieldTrcm the 
weather is relativdy simple in the southern half of the et com belt,” no¬ 
tably in Kansas, Missouri, and Southern Illinois, where drought and heat 
in June, July, August are the chief influences. The problem is to mea¬ 
sure the degree of drought and heat with accuracy. In the northern 

[isa] 
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part of the " com belt ” and especially in Northern Iowa, the application 
of the proposed method has not given practical results. The rdationship 
between the yield and the July temperature, for example, is not strictly 
linear. For instance, when the July temperature is 68° F, the yield may 
possible tend to increase 6 % above normal; when 6 g to 13 % ; when 
70° to 14 %; when 71 0 to 15 % ; when 72 0 to 13 0 (already a less marked 
degree of increase in yield with a temperature above 71 0 ); when 73 0 ,12 %; 
when 74“ 10 %; when 750,8 % when 76°, 6 %; when 77° 4 %; when 78°, 
2 %, and finally, temperatures above 78° produce a diminution below the 
normal moan ; when 79 0 , this has already amounted to 2 %. 

In any case, the correlation formulae may be applied in a general 
way for trial purposes and taken as a whole, to weather conditions rela¬ 
tive to different crops. 

124 - Damage to Crops by Weather in fheUnited States.— warren smith j , in Monthly. 

Weather Review , Vol. 47, No. 8, p. 446. Washington, Aug. 1920. 

The following table gives the average damage per cent, to crops in the 
United States due to different factors or unfavourable weather condit- 
tions: 



Wheat . 




. . 


12.4 

2.0 

°*3 

4-5 

1.1 

2.0 

0.3 22.9 

2.7! 

2 I 

0.2 j 

0.21 28.8 

Maize . 






163 

4-0 

0.9 

2 .u 

04 

2.2 

0.5 27.7 


2.7 

0.2 

o.7'32.i 

Oats . . 






13-4 

2-7 

o-3 

0 8 

0.8 

i.y 

0.4 20.8 

i*7 

0.9 

0.1 

0.2 24.5 

Barley - 






\17.1 

1.8 

0.1 

0.8 

1-3 

3-2 1 

0 . 4 1 24.9 

I -7| 

o*7l 

0*3 

0.1 28.7 
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(x) Less than 0.05 per cent. 


125 * Frost and the Prevention of Damage by It. — Fartner's BuUctmKo. 1096. United Sta¬ 
tes Department ot Agriculture, pp. 3-48 Figs 2 j.. Washington D. C. April 1920. 

A description of the actual effect of frost on soil and vegetation, fol¬ 
lowed by a discussion of various methods and devices now being used for 
protection purposes, and the temperatures injurious to plants, blossoms 
and fruits, with special reference to citrus fruits. 

126 - The Choice and Use of Instruments for Measuring Radiation in Agricultural 
Climatological Researches. — Vailot, J., in th Comptes rendus de VAcadirme des 
Sciences, Vol. 170, No. 12, pp. 720-722. Paris, starch, 1920. 

The amount of solar heat has hitherto only been studied from the 
purely physical standpoint. It is true that pyrheliometers or actino- 
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meters have been made for the purpose of n easuring solar radiation, by 
separating it from sky radiation, but the readings given by these instru¬ 
ments are of a very relative nature, and cannot be reduced to any absolute 
physical unit. 

If it be remembered that the heat supplied by the sky can amount 
to */<* °f the direct solar radiation, it is easy to understand how inadequate 
are these actinometers in researches on agricultural climatology. Of 
all the existing instruments, Bellam's totalising actinometer with a blue 
thermometric basin is the one that has given the best results. It consists 
of a receptacle of coloured glass containing alcohol, and protected by an 
exhausted glass sleeve. Acted on by the radiation, the alcohol distills 
off and condenses in a graduated tube attached to the basin. 

This actinometer is checked by comparison with an Arago actino- 
meter, both instruments being exposed to the total radiation. 

By means of a continuous series of observations, an adjustment curve 
for the different parts of the condensation tube has been made. When 
the instrument has been tested and marked, it needs no further checking. 
By means of careful study, the following facts have been determined:— 

(1) The amount of alcohol distilled, decreases as the basin is emp¬ 
tied. The control curve must thus be determined by careful reference 
to an Arago actinometer, or some other previously tested totalises 

(2) Every instrument has its special curve which is related to the 
tint of the basin, and the amount of alcohol; when, however, this curve 
is well defined, it changes no further. 

(3) The temperature of the air has no effect upon the distillation 
of the instrument. 

Two readings a day, one taken at mid-day, and the other in the eve¬ 
ning, are all that is needed to obtain the total number of calories supplied 
during the day by the sun and the sky. Therefore, this instrument is 
perfectly adapted to agricultural meteorological research. 

127 - Experiments on Soil Evaporatiou in Germany.— Kruger, E, in the inter m- 

honale Mitfuhtngui fut Bodenkundt, Vol X, Psuts 1 and 2, pp. 1-13. Berlin, 1920. 

The influence that the nature of the soil exercises on the evaporation 
of rain water or that which already exists in it, constitutes an extremely 
important agricultural question. This question has already been the 
subject of various researches by Wollny, Fleischer and Seyeert, and 
although these workers, hhve c rrived at very different numerical results, 
they all came to the same conclusion, viz., that a layer of sand spread 
over peaty soil decreases evaporation. 

The author carried out some experiments with peat and mineral 
soils, with which he filled 6 cylinders made of white metal, with wire- 
gauze bottoms covered with filter paper, which was saturated witn water 
by capillary attraction by immersion in water, or by artificial rain; after¬ 
wards they were exposed to evaporation in a closed place, or one where 
the air had free access but always protected from the rain. 

A series of experiments were made from April 24, 1918 to September, 
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1919. The loss of water by evaporation determined by means of weighing 
periodically with due care, are summarised in various tables, from which 
the author concludes as follows: — 

(1) Without rain, the evaporation of peat soil covered with sand 
(5 cm. deep) is less than that of uncovered peat soil, and the difference is 
not so great as that recorded by Fleischer and Seypert (i). 

(2) Variations in the depth of the bed of sand have but little in¬ 
fluence on the amount of evaporation. * 

(3) In the presence of rain, these results are inverted, in the sense 
that, if an area of peat soils is covered with sand, evaporation is greater 
than if the peat soil is uncovered, with a difference which increases with 
the frequency, and decreases with the number of times rain falls. 

The author also describes other experiments made between March 20, 
1917, to January 1918, with a view to contributing to the controversy 
which exists between soil chemists, some maintaining that the evaporation 
of day soils is greater, and others that it is less, than that of sandy soils. 

The author has obtained results in the way described above which 
he has summarised in various tables, from which it appears that: 

(4) Without rain, the quantity of water evaporated from clay, 
with regard to the total humidity of the saturated soil, is less than that 
of sand. 

(5) In the presence of rain, very damp day soil evaporates much 
more water, in the absolute sense as well as rdativdy to the preexisting 
humidity, that is to say contrary to the results obtained with pure sand (2). 

128 - Cause of lame-Induced Chlorosis and Availability of Iron in the Soil.—G ile, 

P. I/, and Carrero, J O (Porto Rico Agricultural Experimental station), in the Journal 
of Agricultural Research , Vol. XX, No. 1, pp. 33-61, Tables 13, PI. 2. Bibliogr of 45 
works. Washington, 2>. C., Oct. 1, 1920 

The more important facts already established concerning the causes 
of lime-induced chlorosis are given together with a full report of certain 
experiments on this subject, hitherto unpublished. 

As a result of soil surveys, several species of cultivated plants showed 
that a particular type of chlorosis affecting th se plants occurred only 
on calcareous soils. All calcareous soils, however, did not induce chlo¬ 
rosis in these plants, for example, green cane was found growing on a soil 
containing 76.70 % calcium carbonate. This supports the idea that it 
is not the carbonate of lime itself that induces chlorosis, but some condi¬ 
tion usually assodated with the presence of the carbonate of lime. 

The weight of the evidence from ash analyses of chlorotic plants 
seemed to point to a deficiency of iron in the ash as being one cause of 
chlorogj^with possibly an excess of lime as a contributory cause. Pre- 


(z) Hie action of a coveting of sand on the evaporati n on the coveted soil is al^o a function 
of the thermal relation between the coveting and the soil. See R., 1916, No. 8 (Ed.) 

(2) See R , 1915, No. 3481 and R. 1917, Nos. 119 and 704. (Ed.) 
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vious work with rice showed that the percentage of iron in the ash dimi¬ 
nished very markedly as the plants became more mature (1). 

Treatment of chlorotic plants with iron showed that the lack of iron 
in the plant was at least one of the causes. Whether the lack of iron is due 
to a low availability of iron in the soil or to reactions in the plant render¬ 
ing ineffective the iron absorbed; whether an increased absorption of 
lime is a contributory cause or whether the reaction of the soil has any 
effect on the appearance of chlorosis, apart from affecting the iron supply, 
are all points not proved by these results. 

Experiments with various plants showed there is no evidence of a 
general “ lime effect ” in inducing chlorosis, the different lime compounds 
having a varying effect on the plants. Rice, which is sensitive to lime did 
not appear to be sensitive to the alkalinity except as this alkalinity in¬ 
fluences the availability of iron. It was found that the ratio of root to 
top growth was much increased in calcareous soils and solutions (2). 
Other work with rice in water cultures seemed to show definitdy that the 
alkalinity of carbonate of lime is not directly injurious to this calcifugous 
plant, nor is the alkalinity in itself the cause of chlorosis. 

The authors’ experimental results where a la ge amount of sodium 
bicarbonate was required to depress growth, seemed to indicate that a 
slight alkalinity of carbonate of lime could not be directly injurious to rice 
and this supports the afore-mentioned conclusions. 

An attempt was made to demonstrate directly that the only action 
of carbonate of lime in inducing chlorosis lies in depressing the availability 
of iron. The principle which tended to make the results less striking than 
had been anticipated is the following: Plants apparently are unable to 
attain a maximum absorption of any one element with only a part of their 
roots (3). 

The work on the availability of iron compounds was based on the 
assumption that the chlorosis and the poor growth of rice in the calca¬ 
reous soils were caused by a lack of available iron. Previous experiments 
by the authors proved that colloidal iron was unavailable for rice in water 
culture (4) and RufreCht proved that acid soils may contain much more 
soluble iron and aluminium than neutral or calcareous soils, even to an 
injurious extent (5). In the case in hand bulky organic compounds such 
as stable manure, velvet bean plants and tobacco stems, when used in 
considerable quantity, however, enabled the plant to secure more iron. 
The availability of iron in calcareous soils appeared to be slightly greater 
near the optimum water content of the soil than at higher percentage of 
water. Although rice becomes chlorotic in calcareous soils with ordinary 


(z) See R. March 19x6, No 276 {Ed) 
(2 See R. July I9i7> No. 626. (Ed.) 
{3) See R. Sept 1918, No. 970 {Ed.) 

(4) See R. May 1915, No. 475. 

(5) See R . Dec., 1915* No. 1263. {Ed ) 
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percentage of water, it may be expected to make a practically normal 
growth in certain cases of the soils are submerged. This is considered 
to be due to growth of a new kind of root that is better able to assimilate 
iron. 

139 - and Am erican Vines (i) — de angeus d’ oss\t, g , in the Am della r Ac- 
cademia dei Ltncet , Sene Quinta , Rvnduonti, Clisse di Science fistche, matemahche e na 
iurali , Vol. XXIX, Parts 1-2, 2nd Half-year, pp. 58-62. Rome, 1930. 

Certain authors maintain that it is the quantity of lime which directly 
causes chlorosis of the plants, and especially of the American varieties; 
on the other hand, others hold that it is due to the special physical state of 
the lime rather than its abundance. Amongst the latter are MM. Houdaiu # E 
and S&mCHONr (1892-1900) who have invented some ingenious instruments 
for the determination of the specific speed of attack or the chlorotic power 
of lime contained in agricultural soils. 

In Italy, when reconstituting the vines that were destroyed by 
phylloxera, the degrees of resistance to lime (Ravaz-Guh#i#on-Bonnet) 
of the American varieties were followed, and many failures ensued. 

Th. Scheoesing (1872) has shown that the quantity of lime cannot 
be the only direct cause of chlorosis ; he formulated a law in which the ten¬ 
sion x of the carbon dioxide of the soil atmosphere is correlated with 
the weight y of calcium carbonate in solution, expressed by the formula 

#0-37*7 = g 2 l8 v . 

In a previous note (1914), the author proposed to show that the spe¬ 
cific speed of attack of the lime, although it existed theoretically, could 
not yet be determined with sufficient precision. He was able to deduce 
from his experiments that1) The quantity of calcium carbonate dis¬ 
solved in a given time is different in limestones of approximately equal, 
physical state; 2) the quantity of carbonate dissolved in a given time 
varies also in the same rock; 3) in each lime stone, with the same area 
and in equal time, repeated experiments have shown that there is an ir¬ 
regular decrease in the amount of substance dissolved. 

It is therefore impossible, a fonion, to succeed in investigating the 
specific speed of attack of the lime which forms part of agricultural soils; 
the differentiation of this lime under active and passive forms is purely 
empirical. 

In a later note (1920), the author has been able to formulate, using 
these facts as a basis, a direct contradiction to the scale of resistance. 
He now makes the following observations on this questions 

The water circulating in agricultural soils, liberates the bases by its 
hydrolysing power, and these bases, uniting with the carbonic acid, form 
the cgjbonates. Thus the carbonic acid destroys the momentary equi¬ 
librium due to the hydfolysis and enables other mineral substances to 
pass into solution. But the action of the calcium is antagonistic to that 
of the magnesium, whence the necessity of a ratio between these two ele- 

(1) See R., July-Aug., 1920, No 7b 5 {Ed.) 
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ments, which varies for each plant; the most favourable ratio between 
these two elements for the American varieties is not yet known. More¬ 
over there is an indirect action of this ratio which aids the absorbtion 
of other nutritive elements. The normal growth of the plant requires 
physiologically balanced doses of the assimilable elements. Recent ex¬ 
periments have shown that the two dements calcium and magnesium 
are united to two others, phosphorus and potassium, by well defined in¬ 
fluences and rdations, and that their action depends on the presence of 
other mineral dements. The destructive action of an dement, however, 
does not depend on its absolute quantity, but on the degree to which it 
is absorbed; from this point of view, research, pure and simple, on the 
quantity of lime in usdess. 

The solubility or insolubility of iron and of manganese in agricultural 
soils is thus united, with the chloroses which it causes, to conditions which 
do not require a determined quantity of lime, but only its presence or 
absence in an alkaline medium. But the root acids (oxy-acids) often 
intervene opportundy; as they form special complex compounds they 
make the solubility of the iron and manganese equally possible and thus 
remove an immediate cause of chlorosis. It must be conduded from this 
that it is the presence and not the quantity of lime which is necessary 
and that chlorosis is eventually subordinated to the free alkalinity of the 
soils and to the lack of the emission of certain root acids. 

The solution of lime is subordinated, according to the law of Schmesing, 
to the formation and circulation of carbon dioxide in the agricultural 
soil. Now, the production produced and circulation of this gas depends on 
the physical properties of the soil; and these depend, in turn, directly on the 
form in which the colloids occui. It is easy to understand that the action 
of the carbon dioxide will be favoured in open, porous and permeable 
soils, whose structure is glomerulate (reversible hydrosols and hydrogels 
or tending to reverse). Although the calcium plays a certain part in the 
transformation of the gels into elements which are more or less reversible, 
it seems evident, however, that the “ pedetic ” and “ antipedetic ” phe- 
noma do not depend on the quantity of lime but on the form in which 
the colloids occur in the soil, that is to say, the presence of the OH-ion 
in alkaline soils or the H- ion in acid soils, and, to a lesser degree, on the 
monovalence or polyvalence of the radical ions 

It cannot be claimed that it is possible to ascertain, by a single volu- * 
metric analysis of the quantity of lime contained in an agricultural soil, 
all the details of so exceedingly complicated a question. 


130 - The Ehrenberg Law on the Relation Between Potash and Lime.— Mayer, a., 

in the Deutsche landwirischaftliche Pressc, Year 47, No. 14, p 10S. Berlin, 1920. 

The law in question is formulated by Path, Ehkenberg as follows: 
Every time that the amount of lime available is increased for a plant 
which has but little potash at its disposal, the absorption of potash de¬ 
creases, with consequences that may be very harmful. But if the supply 
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of potash is increased unilaterally, the plant will be newly safeguarded 
against the excess of lime and will attain perfect development. 

According to the author, Ehrenberg's law can be amply substantiat¬ 
ed, and it clears up facts which until now have remained unexplained. 
All the harmful effects of lime are thus connected with a lack of absorb- 
tion of potash; the apparent calciphobia of lupins end numerous other 
herbaceous and arborescent plants can be clearly explained by this law. 

Nevertheless, the author considers that it not a case of a law of a spe¬ 
cial kind, but of the consequence of the general law of absorbtion, which 
is based, not on mysterious selective powers, but on determined physical 
laws regarding osmosis, as well as on determined physiological laws re¬ 
garding the fixation of substances which are absorbed in a form which is 
no longer diffusible. In fact, if several salts are awaiting entrance into 
the roots, each stands less chance of being absorbed in considerable quan¬ 
tities. The excess of another base in addition to lime, will thus influence 
the reduction of the absorbtion of potash. 

It is necessary to consider, besides, the two independant properties 
which most crops possess, viz., those of a greater or less need of lime and 
potash and of a greater or less aptitude for appropriating them at the ex¬ 
pense of substances of varying assimilability. As regards this, the author 
suggests that special tables should be drawn up to show these two proper¬ 
ties in different plants, which would be of practical use for fertilisers and 
crop rotations 

The author states that the direction followed by agricultural chemists 
who wish to confine metabolism to the narrow limits of physical and 
mathematical knowledge is entirely erroneous. 

131 - Effect of Alfalfa on the Subsequent Yields of Irrigated Field Crops,— Scofield, 

C S.,in United States Department of Agriculture, Bulletin , No 8S1, pp 1-13, Tables 5 

Washington D C, August 10, 1920. 

Report of experiments carried out at 3 different Stations in the nor¬ 
thern Great Plains, to ascertain the extent of the beneficial effect of grow¬ 
ing alfalfa in rotation with Irish potatoes, oats and sugar beets grown 
on irrigated land. The trial tests covered a period of 6 years. Compari¬ 
son is also made between these crop yields when grown in the same se¬ 
quence but without alfalfa. A further comparison is made in the case 
of potatoes and sugar beets, as to the relative effect of alfalfa in rotation 
*and the application of farmyard manure at the rate of 12 tons per acre, 
once during the period of rotation. 

Results showed that when the soil is a light sandy loam, the effect 
of alfalfa has been to increase the yields per acre as followspotatoes 
about 100 bushels, oats about 6 bushels, sugar beets 3 4 tons: 

OnTieavy day loam rich in organic matter, no beneficial effect was 
apparent, and the effect on oats and sugar beets was too slight to be re¬ 
garded as significant. 

On a very productive day loam, the increase in yields per acre show¬ 
ed : — for potatoes; about 50 bushels, without, however, increasing the 
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proportion of marketable potatoes, which was relatively high on all the 
plots, oats about 11 bushels, and sugar beets about 1.5 tons. 

While these results do not show a strikingly beneficial effect from the 
use of alfalfa in the rotation in the case of oat yields, it should be noted 
that these urops were grown on soil that was virgin at the beginning of 
the experiment and of relatively high productivity as shown by the mean 
yields of all the plants included in the experiment. In the case of sugar 
beets the alfalfa appeared nearly as beneficial as the periodical appli¬ 
cations of manure, even although the position of the beet crop in the 
alfalfa rotation was not so favourable as in the manured rotation. 
While both manure and alfalfa have increased the yield, the size of 
the beet, and the vigour of growth as expressed in the larger proportion 
of tops, there has not been a corresponding increase in the percentage 
of sugar in the beets. 

132 — Fertilising Value of Water Used to Remove the Bitter Taste of Lupins. — 

See. No 119 of this Review 

133 - Studies OR Alpine Plants. — Bertin, L- (Fellow of Pans Umvemty),in La Nature, 
No 2435, PP. 353-356, figs 4. Pans, Dec 4, 1920 

A^ine plants afe characterisd byThe limited development of the 
epigeal parts in contrast to the enormous development of the hypogeal 
parts; great hairiness; large, brightly coloured flowers, that are very 
nectariferous; rich aroma; thick cuticle which protects the leaves; dis¬ 
tribution of the chloroplasts throughout the whole mass of leaves instead 
of their being localised towards the upper surface as is the case with the 
plain species; epidermis of the stem thickened and suberified, or furnished 
with some other protective tissue, etc. These plants therefore have been 
considered quite different from their relations of the plains. 

But, as the result of experiments extending over 35 years and still 
in progress, M. G. Bonnier, Professor of Botany at the Sorbonne, has suc¬ 
ceeded in transforming meadow species into alpine species. He has made 
use of three methods, viz.: (1) Comparative cultivation in plain and moun¬ 
tain ; (2) cultivation in an artificial “ Alpine environment "; (3) cultiva¬ 
tion in seed-plots. 

(1) The same plant gathered from the plains was divided into several 
cuttings, of which some were cultivated and multiplied in the plains and 
others on the mountains. Of these last, a large part perished from the 
effect of cold without snow; others became transformed very quickly, but 
died some years later. On the other hand, about sixty species adapted 
themselves to the new environment and became transformed into alpine 
species. There were thus obtained from the same initial plant always 
reproduced agamously: — Tnfohum pratense of the plains and 7 \ nivale 
of the mountains; and respectively Jimiperus communis and /. nana ; 
the common cistus and the helianthemum cistus of the Alps; Veromca 
officinalis and V. Tournefortii, etc. 

(2) The alpine climate is specially characterised by very warm days (up 
to 50° C.), by cold nights, by intense light, and by a short period of growth. 
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By covering with pounded ice, from September to Jtme, the soil of 
the pots in which the experiments were made ; by putting the pots every 
night, from July to August, into a refrigerator and exposing them during 
the day to the warmth of the solar rays further increased by reflecting 
mirrors, M. Bonnier has reproduced artificially, at the Biological Station 
of Fontainebleau, the chief conditions of the alpine climate except that of 
altitude. The meadow plants cultivated under such conditions, agamous 
reproduction always being used, were not long in changing their form; 
the epigeal part diminished greatly, the leaves became a darker green, 
the flowers more brightly coloured, etc. In shoit they were transformed, 
so to speak, into ” artificial Alpine plants 

(3) In July, 1919, M. Bonnier sowed at the Pic du Midi (altitude 
over 6000 ft.), seeds of various species gathered from the plains ; the plants 
obtained resembled not the meadow species, but the corresponding al¬ 
pine species. Thus from seeds of the Trifolium pmtense he obtained 
plants equal to T. alpinum plants of the same age. The same thing occurs 
with wild poppy, cornflower, mallow, lucerne, columbine, and burdock. 

134 - Researches upon the "Flowerless” Apple-tree. — Longo, b , in the Am della 

R. Accademla dei Lined , S&ric Quhiti, R~ndi o> ti, Chssz di JScu,nze fisiche, matefna - 
tic h e e naturali, Vol. XXIX, Part 9, pp. 290-291. Rome, Nov. 7, 1920. * 

From a superficial examination it would appear that the so-called 
“ flowerless apple-tree ” bears fruit without having flowered. But, in 
reality, the plant produces small floral buds, of which some open, some 
only partly open and other do not open at all. However, even those 
which open do not produce visible flowers, for their petals are very small 
(smaller than the sepals) and sepaloid. The flowers are pistilliferous 
but show no trace of stamens; in the place which the stamens occupy 
in the common apple-tree are found several free pistils. Consequently 
each flower is composed, not only of the five adherent carpellary leaves, 
which form the usual lower pentalocular ovary, but also by several other 
carpellary leaves, situated higher up and each forming a pistil. 

Thus the carpellaries, and consequently the cells, are arranged on 
two levels; on the lower level are the 5 adherent leaves, as in the common 
apple-tree. On the upper level are the others, free, which are not found 
in other apple-trees. 

In the above-mentioned flowers there is no pollinisation, because they 
are not visited by honey-seeking insects. Despite this, both the flowers 
which open and those which remain shut bear fruit which, however, does 
not contain seeds. We are confronted then with a true parthenocarpy 
in the strict sense of the word, since the plant bears fruit without seeds 
and without its having been fertilised or pollenised. 

Microscopic examination shows that each of the cells on the lower 
level contains 2 more or less normal ovules. Those of the upper level 
either contain none at all, as is most frequently the case, — or contain only 
one or very rarely two; but generally these ovules are abortive and in very 
few cases attain completely noimal development. 

[las-iM] • 



AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOLOGY l6l 

The author has tried artificial pollinisation, making use of the pollen 
of other sorts of apple-trees, and has obtained fruit with seeds which he 
proposes to sow in order to continue his studies. 

1 35 - Composition of Brazilian Maniocs. — See No 155 of this Return. 

136 - Tannic Substances in the Mulberry.— Ghirianda, g , m the Am delta R Accademia 
dti Ltncet, Sirit, quinta 9 Ruidiconti Classe di Scunze fisiche , matematicho c natutah , 
Vol XXIX, Part 4, pp 146-11.8 Rome, Feb 15, 1920 

Researches undertaken at the “ R. Stazione bacologica,” at Padua, 
show that, except the wood of the branches, all the parts of the mulberry 
contain appreciable amounts of tannic substances. The leaves contain 
the most {0.509 % of the dry matter collected in the morning, 0.417 % 
in the evening); followed by the root bark {0.36 %) branch bark (0.209 %) 
and root wood (0.119 %). The quantity of tannin in leaves collected in lie 
morning is greater than that in leaves collected in the evening, contrary 
to what has been observed for the organic substances. This may be ex¬ 
plained by the hypothesis put forward by several authors, viz., that the 
tannic substances are not produced by assimilation, but may well be se¬ 
condary products of the synthesis of the albuminoids. 

137 - Influence of Low Temperatures on the Germination of Wheat as soon as Har¬ 
vested and on Fresh Seed in General. — munervti, o, in the Am della r. Acca- 
demui det Lincei , Sene Quinta , Rendtconh , Classe di Scienz* fis’che, maUmatiche e na- 
tiuah, Vcd. XXIX, 2nd Half-year, Parts 7-8, pp 273-275 Rome, 1920. 

The author has studied the mechanism of the quiescence (resting) of 
the seeds of some of the worst weeds of the Lower Po Valley, in the hope of 
being able to apply the results of his studies. His attention was drawn to 
the question by a communication from G. T. Harrington published in 
Science (New Series, Vol. L, No. 1301, p. 428) in which this author affirms, 
contrary to the general opinion, that 100 % of ordinary cereals can germi¬ 
nate as soon as harvested, provided that they are maintained at a tempe¬ 
rature of 12-16° C. The author has observed the same phenomenon 
with wheat gathered in different localities, during harvest and immedia¬ 
tely after threshing. The tests were made simultaneously in an incubator 
at 33-35 0 C-, at a laboratory temperature of 25-28° C., and in a refrigerator. 
The average results were as follows : — 


Percentage of grain germinated 


affer 3 days 


On the 
12th day 


At 32 - 35 ° C. 
» 25-27° C. 
» 12-15 0 C. 


3 

81 


14 

29 

96 


[ 134 - 13 ?} 
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Wheat seed of the 1919 crop under the same conditions gave, after 
12 days, about 55 % in the incubator, 84 % at normal temperature, and 
93 % in the refrigerator. 

Further experiments also show that a sudden drop in temperature 
due to storms, results in greater germination than in the case of grain 
tested on the same day in a common medium, and that these same sam¬ 
ples, tested at another period with a normal temperature gave a much 
smaller rate of germination. 

The author also wished to ascertain whether low temperatures could 
cause quicker germination of the so-called “ fresh ” seed, belonging to 
common weeds. The laigest seed of Avena fatua (which is the first of 
the seeds of that species to emerge from the quiescent stage), was put to 
germinate a week after harvest: it gave on the 12th day: — 

At a temperature of 25—28® 3 % germination 

» » * » 12—15 0 ..... 72 % » 

A. fatua seeds usually germinate in great numbers in the autumn 
after they have fallen on the soil. This is not due solely to the great 
amount of rain which falls when this grain is undergoing those inti¬ 
mate changes that “ perfect” them or make them “ ready for germination,” 
but also to the low autumn temperatures. These observations, whilst 
confirming G. T. Harrington’s observations on this subject, show 
the necessity of modifying the fundamental ideas prevalent as regards 
the interpretation of the mechanism of quiescence of certain types of seed. 
Harrington's and the author's researches do not confirm the suppos¬ 
ition that the embryo of these seeds is not “physiologically perfect” 
at harvest time, or lacking diastases that can make the reserves available. 

138 - Respective Roles played by the Bases, Potash, lame and Magnesium, in Cul¬ 
tivated Plants. — Eagatu, H., in the Comptes rendus de VAcad&mie des Sciences , 

Vol. CIfXXII, No. 2, pp. 129-131 fig. Paris, Jan. 10, 1921. 

The recent development of the use of and trade in magnesium as a 
fertiliser, particularly in the form of calcined dolomite, is worth the atten¬ 
tion of agricultural scientists. The works of Toew and many cultural 
tests show that the addition of magnesia and lime to the soil may, in cer¬ 
tain cases, be more advantageous than lime alone. The author has in¬ 
vestigated the question for which plants the analysis of the crop suggests 
this practice more specially. 

Among the mineral nutrients that plants absorb he reckons potash, 
lime, and magnesia. He admits that each of these bases plays a specific 
part, in other words that they cannot replace one another, and so he has 

adopted the common monobasic equivalent "^2: that is to 

222 

say, the quantity of base necessary to neutralise an acid equivalent, such 
as 46.5 of hydrochloric acid. 

On the other hand the requirements of the crop as regards these 
three bases is known. The percentage of potash, lime, and m a gnesia 

[ 131 - 138 ] 
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contained in different plants can be used to calculate the basic equivalents, 
and the following problem arisesOut of 100 basic equivalents attri¬ 
buted to the whole of the potash, lime and magnesia basis, what part 
does each play in the various crops ? 

The author, using the analytical statistics given by Muntz and A. Ch. 
Girard in their classical work Les engrais , has drawn up a table, of which 
the following is a part 



Potash 

Lime 

I Magnesium 


Per cent. 

Per cent. 

1 Per cent. 

Wheat. 

43-4 

28 3 

28.3 

Maize. 

49-1 

23-9 

27.O 

Sugar beet. 

42.I 

24.0 

1 34*8 

Lucerne. 

21.2 

67.4 

11.4 


The various crops show very different distributions of the 100 basic 
equivalents. A better method of comparison would be to make a graph 
of the equivalents, using the result from each crop as a point. The graph 
could be made on the surface of an equilateral triangle or a rectangular 
isosceles triangle. This last method is shown in the figure on page 164. 

Interesting agricultural and physiological observations are suggested 
b) T this graph. In order to use magnesia correctly as a fertiliser the median 
of the right-angle is used. This corresponds to the ratio : 

£ __ number of magnesia equivalents __ 
number of lime equivalents 

This ratio has been the object of important studies by Lobw and his 
associates. The analytical statistics shown by the graph indicate that 
amongst the cultivated plants, the sugar beet above all, then mangolds, 
maize, and potato correspond to a ratio of R < 1. In other words, 
these plants require a greater chemical action from magnesia than from lime. 

Wheat requires exactly the same amount from each of these 2 bases; 
oats, rye, barley, and buck wheat approximately the same. These 
analytical deductions explain the experimental results recently obtained 
with calcined dolomite, more particularly with reference to the plants 
cited above. On the other hand, it does not appear justifiable to expect 
all cultivated plants to give the same order of results. 

The median lines and those parallel to the sides of the triangle de¬ 
limit the most interesting areas: 

(1) The small rectangular-triangles having a common apex with 
the main triangle: if the representative point is found in it, one of the 
bases represents an alkalinity greater than that of the sum of the two 
other bases. 

(2) A quadrilateral, being the height of the mid points of the two 
sides of the main triangle, and a comer coinciding with an apex of the 
triangle if the representative points is situated in it, one of the bases re¬ 
presents an alkalinity greater that that of each of the bases, considered 
separately. 

[i**3 
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Equivalents de Magnesic = Equivalents of 
magnesia. 

Equivalents de Chaux = Equivalents of 
lime. 

Asperge = Asparagus 
Avoine = Oats 
BetL fourr. = Mangold 
Bett suer. = Sugar beet 
Carotte = Carrot 
Chan vie = Hemp 

Chou cavalier = “ Cavalier ” Cabbage. 

Colza = Rape 
Epicea = Spruce 
Feverolc = Horse bean 
Foin = Hay 
H€tre = Beech 
Knop = Knop 
Eentille = dentil 
IfUzeme = Eucem 
Mals = Maize 


Mais fourager = Fodderjnaize 

Murier = Mulberry 

I*in = Flax 

Xa vet-rave == Turnip 

Orge = Bailey 

Pavot — Poppy 

Pin = Pine 

Pois = Pea 

Poinrne de ter*e = Potato 
Potasse — Potash 
Rutabaga = Swedish turnip 
Sainfoin = Sainfoin 
carrasin = Buckwheat 
Seigle = Rye 

Seigle en vert = Green rye 
Tabac = Tobacco 

Topinambour = Jerusalem artichoke 
Trifle — Clover 
Vesce gesse = Spring vetch 
Vigne = Vine 
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139 - Method foi Measuring the Transpiration of Living Plants. — freeman, g. b. 
in The Botanical Gazette, Vol. LXX, No. 3, pp. 190-216, figs. C 5, Tables 6. Chicago, 
Sept. 1920. 

As the result of studies extending over several years, considerable 
experimental data have been accumulated concerning the transpiration 
of alfalfa and other plants under various accurately measured conditions 
of temperature, relative humidity and wind movement. 

These data are however very general and it was impossible to say 
whether a given result was simply the product of the physical factors then 
prevailing or to what extent it was modified by the physiological reactions 
of the plant itself. It should be considered possible to calculate from ra¬ 
tional formulae the behaviour of a physical evaporating surface for the 
given conditions. Any departure from the result could then be attributed 
to the response of the living organism. 

The general type of such a formula should remain always the same, 
but the constants will vary with all the changing conditions of environ¬ 
ment, temperature, wind movement, relative humidity etc. The purely 
physical experiments here reported were designed, fiist to work out the 
generalised type of the formula, and then to obtain the constants for cer¬ 
tain special cases of environment and other factors. 

Instruments and method employed. — The evaporating surface 
used was a porous cup atmometer inclosed in a glass cylinder of i litre 
capacity. A constant stream of air was drawn through the cylinder (over 
the atmometer) by a rotary air pump. Then the air was measured by 
a water gasometer which was accurate to i/iooo of a cub. ft. The dew¬ 
point of the incoming and outgoing air was determined by the interjec¬ 
tion of the base of a nickel test tube filled with ether into the air stream. 
When the ether and tube were cooled to the dewpoint of the air stream, 
the formation of a film of dew on the outside of the test tube could be seen. 
A delicate thermometer, having its bulb immersed in ether was then 
read to o.i°, which is sufficiently accurate for all practical purposes. 

As a result of the effect of evaporation, the dewpoint of the incoming 
air rises, and hence the transpiration can be calculated. Let y = rise in 
dewpoint of outgoing over that of incoming air; t = temperature of air ; 
t t = dewpoint of incoming air; z = a constant, the value of which depends 
upon the rate of the air movement. The value of y may then be expressed 
by the formula y = z [t — £,). 

The value of y is proportional to the temperature and increases with 
the rise of the latter. The agreement of this formula with the experimen¬ 
tal results is shown in fig. i (p. 166). The line oy gives the calculated value 
of y. The dots show the experimental results obtained. 

The author has been able by means of a series of experiments and cal¬ 
culations, and employing the same apparatus, to calculate the formula to 
deter mine the dewpoint in the case of variations in the speed of the air 
stream, the area of the evaporating surface or of the speed and area 
combined. The force of the current was measured according to the 
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quantity of air v hich passed through the cylinder in a given time and was 
registered by a small gasometer. 

The values calculated in this way correspond entirely to those obtai¬ 
ned in the experiments. 

Application of this method to the study of the transpiration 
of living plants. — Fig. 2 (p. 167) gives the results of an experiment made 
with a potted alfalfa plant, varying the temperature and maintaining the 


c C 



air stream constant at 70.32 litres per hour, and the dewpoint of the ex¬ 
terior air at 4.8° C. The range of temperature was 17.8 to 36. i°; the lines 
0 t and 0 t x give the values of t and t 1 respectively; oy gives the calculated 
value of v when 2 (formula y = z [t — equals 7.45 %. 

The data obtained confirm the experimental result (see diagr ams) 
and seem to indicate that under temperature changes of the magnitude 
here given, the plant acts essentially as a physical evaporating surface. 

This method can be employed advantageously in the study of the 
comparative water loss from different varieties of a single species, and 
what is -still more interesting, between each of the pure descendants of the 
same variety. 

[«•] 
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The following data refer to the two races 91 and 17 of alfalfa 


1 

Date 

1 

I 

1 

5 * 

li 

Si 

a 1 

Dew point 
of 

external air 

1 Dew point 

T 

Relative 
Humidity 
of escaping 
air 

No. of 

sq. cm 

of leaves 

Standard 

dew 

point 

° * 
i b 
* 1 

1 

May 12 . • . 

91 


3 ! 

— 0.2 

1 

1 

19.4 

* 

91.7 

23.0 

-r 1-6 

1 > . • • 

17 


31 

— 0.2 


16 2 

43 

828 

21.4 

— 

Hay 13 . . . 

91 


27 

00 

1 

17.2 

57 

97*2 

22 9 

+ 2.1 

» » . • . 

17 


28 

0.0 


153 

48 

101.9 

20.8 

— 

May 14 * . . 

91 


22 

+ 3*0 


15.7 

69 

77-7 ( 

244 

+ 0.5 

» » ... 

17 


23 

+ 3 -o 


15-9 

66 

1 79 6 1 

239 

— 

May 14 . . . 

91 


25 

— 1,1 

I 

16.9 

66 

79.4 

24.5 

+ 0.7 

» » ... 

17 


24 

— 1.1 

1 

17*4 

64 

87.9 

25.2 

— 

May 15 . . . 

91 


26 

— 1.0 


17-4 

58 

71.4 

25 0 

-f- 0.2 

» » ... 

17 


22 

— 1.0 

1 

16.0 

1 70 

99.51 

24.8 

— 

May 19 , . . 

91 

1 

26 1 

1 “ x -3 

1 

19.6 

61 

83-3 

25-5 

— 

» » ... 

17 

1 

26 

1 + 1.3 


20 6 

7 i I 

! 156-3 

24.4 

+ 0.6 

May 20 . . . 

91 


30 

+ 2 *4 


23.9 

72 

75-5 

26.5 

— 

• » . . . 

1 *7 


30 

+ 2.4 


24.6 

l 75 

103.4 

260 1 

1 + 0.5 



There are evidently measurable differences in the rate of evaporation 
per unit area of the leaves of these two races, and this may prove of eco¬ 
nomic value in semi-arid or irrigated regions. 
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140 - Action of Radiations of Different Wave Lengths upon Chlorophyll Assimilation. 

— Wurmser, R.., in the Comptes rendus de VAcademic des Sciences, Vol. ClyXXI, No. 17, 
pp. 820-831. Paris, Oct., 26, 1920. 

In a greet* plant exposed to the sun, a maximum of assilimation of 
approximately 680 is admitted, but the existence of a second maximum 
found by Engelmann at about 480 has always been disputed. The 
author has taken up the question, and has used a new method of mea¬ 
suring assimilation, the principle of which was first established by IyOEB 
and Osterhoto. It consists in following by means of an indicator (phe- 
nolphthalein) the increase in alkalinity of sea-water in the presence of 
sea-weed exposed to light. The author used a green sea-weed, Ulva lac - 
tuca, and a red sea-weed. Rhodymenia palmata. 

In the case of the green sea-weed exposed to day-light, he found 
that there were two maxima of assimilation. With an equal amount 
of energy absorbed, the blue radiations are more active than the red (at 
least x-66 times). The return is highest in the region of least absorption. 
It thus seems that the oxygen produced by assimilation is not liberated 
upon contact with the chlorophyll grains, which would otherwise be ra¬ 
pidly destroyed. Protoplasm seems to be the active element in the re¬ 
duction of C 0 2 - The speed of assimilation therefore ought to be so much 
the greater when, for the same quantity of energy absorbed, the active 
mass of protoplasm is greater. This happens in regions where a relat¬ 
ively thick layer is necessary to absorb this energy. 

The red sea-weed, Rhodymenia palmata , assimilates with still greater 
energy in the green region, as is shown by the following figures, which 
deal with equal conditions for the two sea-weeds 

Speed of Assimilation . 

Red light Green light * Blue light 

X > 580 fjqj, X = 580-460 fJt fJL 1 X < 460 fjqjL 


Ulva lactuca . ico 24 80 

Rhodymenia palmata . 100 50 x8 


141 - The Excretion of Toxins from the Roots of Plants.— ^Ettkerji, t. n., in The 
Agricultural Journal of India , Vol XV, Pt. V, pp. 503 507, Tables 3. Calcutta and 
IfOndon, Sept 1920. 

Some years ago the conclusion was drawn by Fletcher as a result 
of field and water culture experiments (1), that crop plants excrete subs¬ 
tances from their roots which are toxic to other species as well as to them¬ 
selves. As the water culture tests were performed with ordinary well 
water and without control tests, the author consideied the evidence in¬ 
conclusive and repeated the process by substituting the synthetic Knop 
nutrient solution for the well water(Calcium nitrate 4 gm ; magnesium 

(1) Mem. of Dept, of Ague. in India, But. Scr., II, No. 3. 

[ 144 - 141 ] 
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sulphate, 1 gm; potassium nitrate, 1 gm; potassium chloride *05 gm; 
ferric chloride traces, dissolved in 7 litres of distilled water; the total salt 
concentration of this solution being -n %) Control tests were also in¬ 
troduced to check results. 

A large number of wheat, Cajanus, and gram (BouteJoua sp.) seedlings 
were grown in this nutrient solution, and at the end of a certain period 
the solution was allowed to evaporate spontaneously until its volume 
was reduced to about 1 / 8 . The “ blanks ” were allowed to evaporate 
to 1 / 3 and x / 4 the original volume. Jars containing the nutrient solution 
but bearing no seedlings were also treated in an identical manner and cons¬ 
tituted the “ blanks/' Seeds were then introduced into these concentra¬ 
ted solutions (wheat water etc.) supposed to contain the excretions of 
plant roots and the progress of crops grown in them was recorded. 

The seedlings grown in the various concentrated solutions throve 
better than in the “ blank " test solution, and those grown in distilled 
water fared best. These observations led to the eondusion that the 
positive results obtained in the Fletcher experiments were probably 
due to the concentration of the salts present in the well water and not to 
toxic excretions. This was confirmed by an estimation of the "total 
solids " in the solutions, obtained in the present series of experiments; 
the values for which are set forth as follows: 

Total solids in grams per 100 c.c. "for:— “wheat" water, 0.269, 
Cajanus water 0.154, “ gram" water 0.226, blank" water 0.382, and 
distilled water, nil. 

The withering in the case of all 3 crops was hastened with the increase 
of concentration of total solids. 

Former investigations made by various experimentors are mentioned, 
showing the influence of nutrient solutions covering a'wide range of con¬ 
centration, upon the growth of young plants. Thefpptimum concentration 
for maize appeared to be about, 0.3 %. and the same for barley and buck¬ 
wheat. The best concentration for wheat seedlings was placed at 6*03 %. 
All tend to place the optimum strength of the solution at 0*3 % of total 
salts. The strength of the solution in the Fletcher experiment worked 
out approximately to 1.12 %, a concentration which would doubtless 
prove toxic to any plant. 

The author condudes as a result of his own experiments that the ef¬ 
fects ascribed to toxic excretions axe, in reality, due to the high concen¬ 
tration of salts in the solutions employed in the final stages of the experi¬ 
ment. 

142 - Researches upon Grafts Of Solatium spp. — Daniel, L.> in the Comptes rendus de 

VAcad&me des Sciences , Vol. CLXXI, No. 22, pp. 1071.-1076. Paris, Nov. 29, 1920. 

In a previous paper (Revue l retonne de Boianique , 1910-1913), the author 
has shown that the potato, grafted upon other more or less dosdy re¬ 
lated Solanaceae, produces aerial tubers. These tubers vary in number 
according to the spedes which is chosen as stock and they are espedally 
abundant when the graft is made with the aubergine and still more with 

[ 141 - 142 } 



170 


AGMCUMURAX BOTANY, CHEMISTRY AND PHYSIOLOGY 


the tomato. In addition, this abnormal formation of tubers depends also 
upon the nature of the organs taken as scions and upon the environmental 
conditions, be they natural or due to the grafter. 

In 1919, the author gathered about a hundred of these aerial tubers 
from stocks of the Fluke variety, of Saint-Malo, some grafted upon the 
tomato, others upon the aubergine. In March, 1920, the author planted 
these tubers, which he had succeeded in keeping in good condition, in the 
gardens of the Laboratory of Plant Biology at Rennes, with the intention 
of studying their comparative development. Although some of the 
tubers were of small size, all produced plants with leaves; naturally the 
largest furnished the most vigorous specimens. In July, the author found 
that plants arising from the graft on the tomato had completely preserved 
the characters of the variety ; themselves early also, they were not distin¬ 
guished by any particular specific character. On the other hand, those 
plants arising from the graft on the aubergine were divided into two groups 
connected by intermediaries; some, the most numerous, had kept the cha¬ 
racteristics of the Fluke variety ' the others, which were fairly numerous, 
had become late, and their foliage was still green in September whereas 
that of the first group had become dry for over a month Thus the auber¬ 
gine stock, which is late and does not ripen its fruit well in the Armorican 
dimate, had partially transmitted its lateness of vegetation to several 
aerial tubers of its graft. This transmission, comparable to the action 
of Vttis rupestris upon certain varieties of Vitis wntfera, had become he¬ 
reditary in certain examples by asexual reproduction 

Three specimens showed a still more curious heredity Withont 
a trace of any external influence whatsoever (wounds parasites, particular 
variation of the environment), there formed at one and the same time 
aerial tubers and subterranean tubers upon their vegetative apparatus; 
this simultaneous prodfction did not noticeably reduce the yidd of the 
underground tubers. The agamous inheritance of a character acquired 
by grafting was in this case particularly clear, although more exceptional 
than the late character of growth (1). 

The author also found that in 1920 all the descendants of the grafted 
Fluke plant arising from aerial tubers were not attacked by Phytopkthora 
tnfestans 

In 1920, the author repeated his grafts of Solanaceae and in particular 
those of aubergine upon tomato From a scion of the long violet coloured 
aubergine grafted on the " Merveille des Marches ” tomato, whose fruit 
is smooth and flat, the author obtained fruits absolutdy similar to those 
of the tomato scion except that they had retained their violet colour. The 
pedunde, lengthened m the controls, was notably shortened, thus approach¬ 
ing that of the sdon tomato On other grafts there were at the same 
time dongated fruits, short and conical fruits, rounded fruits violet in colour, 

(i) Agamous inheritance consequent upon grafting exists also in the vine, of which use¬ 
ful vanttieb produced by grafting have been able to be propagated and have been maintained 
by vegetative reproduction (Author) 

[»«] 
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The variation produced by the symbiosis was more or less complete ac¬ 
cording to the grafts and was besides exceptional, for the majority of the 
grafts had not changed. 

These phenomena resemble and confirm those obtained by the author 
in Laboratory of Plant Biology at Fontainbleau in 1895. 

At Fontainbleau the fruits of the aubergine were ribbed because the 
subject tomato scion was taken from plants with ribbed fruit; at Rennes, 
on this occasion the fruits had become round and smooth because the 
“ Merveille des Marches M is not ribbed. Since the same family of auber¬ 
gine was in question, there had been, in the 2 cases, a very distinet orien¬ 
tation in the direction of the stock. This orientation allows the influence 
exercised by one or other of the associates upon its conjoint to be recogn¬ 
ised. But this influence does not always exist and the mutual reaction 
can show itsdf in other ways, whether by the transformation of a latent 
character into a dominant character and vice versa, whether by a forma¬ 
tion of combinations either ancestral or even essentially new, or by the 
appearance of essentially new characters. All these phenomena, which 
the author indudes under the general name of “ asexual hybridisation ” 
without, however, failing to distinguish between them, have a common 
origin; they arise from mutual or antagonistic reactions (ij which take 
place on the levd of the callus and at variable distances from it. 

143 - The Inheritance of Glume Length and Grain Length in a Wheat Cross.—E n- 

glddow, F I,., ffi Journal of Genetics, Vol X, No 2, pp 110-132, Bibliography of 18 
works. London, Aug 1920. 

Results of a series of experiments on the inheritance of glume length 
in a wheat cross, the inheritance of grain length which bears some defi¬ 
nite relation to the former and appears to have a marked economic 
significance. ( 

The author made crosses between Triticum pohnicum and the variety 
of Triticum durum known as “ Kubanka/’ and studied the parental stocks 
and the F l9 JF 2 and F z progeny obtained. 

Inheritance of grain iengtr. — The symbols employed by the 
author to fadlate reference are as follows 

p = Triticum polonicum . 

K = variety Kubanka 

I = heterozygous glume type proceding from the cross PXK and is 
roughly speaking, intermediate between the two parents. 

p 0 . p = population of pure parental Polish type employed in the cross. 

Fb. M p (glume) = mean glume length of a population of parental 
T. polomcum origin. 

Fo. cr p (glume) = standard deviation of the glume length. 

The biometrical values recorded, correspond to the total of 8 mea¬ 
surements. 

Parent varieties. — The results obtained in 1913 and 1914 may 
be summarised as follows 

(1) See JR, April 1920, No. 403. {Ed) 

[Ut-143] 
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Year 

Variety 

Mean glume length. 


Number 

of 

observations 

1913 

T. polonicum 

Fo . Mp = 2S.6 0.34 1 


80 

1914 

» 

■ Fo . Mp 30.84 i 010 

3784 

600 

1913 

< Kubanka » 

1 Fo .Mk - ri.23 ± 0.24 i 

— 

25 

1914 

» 

j Fo .Mk = 11.70 ± 0.04 j 

1.260 

400 


F v — During 1914-19 the F x measurements were lost, but according 
to the author's observations and those of other investigators the F 1 mean 
occupied an intermediate position which was attributed to the glume length 
and the F x value was probably 21.27 mm * 

F z . — Although 530 F 2 plants were raised, only 487 of them furnished 
grain for the raising of an F z (See table) 



No. of 1 


! No. of 

Class means 

plants 

Class mums 

plants 


95 , 

125 

20.5. 


16.0 

10.5 « 

28.0 

21.5. 


13.5 

II .5 ■ 

47-5 

| 22.5. 


15.5 

12.5 

24.0 

23 - 5 - 


10.5 

13.5 

25-5 , 

2 4 - 5 ‘ 


14.0 

14.5 

38-5 

I 25.5. 


7.0 

15.5 

46.0 1 

1 26.5. 


10.0 

16.5 

75 -o , 

1 27.5* 


5-0 

17-5 

43-0 , 

1 28.5. 


1.0 

18.5. 

35-0 

1 295 



19-5 

I 3-5 ! 

, 30 . 5 . 


1.0 



1 

TotaU 

46 * 


Two conclusions may be drawn from these data : 

(1) Three glume-length types appear in F 2 . 

(2) None of these types corresponds exactly to the T. polonicum 
parent. 

To distinguish between these 3 types, the author adopted the mathe¬ 
matical analytical method and thus calculated, the frequencies of the 
jF 2 types were 


Number of plants 
Modes. 


K I P 

n 3‘~9 °o 57 76% 18.94% 

11.5 mm. 16.5 mm. 24.5 mm. 


F z . — The F z plants were kept in families, an F 3 family consisting 
of all the plants raised from the grain borne by any one F 2 mother plant. 

[us] 
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Prom the nature of the F z family the genetic type of the corresponding F a 
plant was judged. Thus an F 3 family on which all the plants were P, must 
have originated from a homozygote P plant of the F 2 . An F z family, 
however, containing plants of two or more types (e. p, I, and K; or 
P and I, etc.) must have come from an F 2 plant that was heterozygous 
i. e. an I plant 

In the sorting of the types of the F s families, measurable (quantita¬ 
tive) type standards were considered preferable to mere eye-judgment. 

Por an F 3 family regarded as K, the value of 15 5 mm was finally 
adopted as an upper limit However, every plant of every family proved 
to be to the judgment of the eye, of K type in appearance, even when the 
glume length was less than 15 5 mm. The metrical standard was there¬ 
fore, thus far, applicable. 

F s families were accepted as p if they contained no plant of glume 
length less than 19 5 mm. This was found, however, inadequate for prac¬ 
tical purposes, and after full trial, the metrical standard was abandoned 
in the case of the Polish and instead eye-judgment was adopted. T. polo - 
nicum and Kubanka are so distinct in glume form, that the practised eye 
has little difficulty in separating the homozygote (K and P) from the he¬ 
terozygotes (1). 

According to the standards adopted the F z is constituted as follows. — 

/ 114 K families = 1237 p^nts 
F a = : 267 I families = 2854 » 

f 101 P families= 1054 » 

Regarding all F 2 plants as simple heterozygotes, if in their F 3 families, 
there occurred more than one type, and denoting the heterozygote by the 
letter I, the F 2 ratio is: 

K ! I 1 P Total 

114 plants I 267 plants 101 plants ^ 482 plants 

55-39 % 2095 % 100 % 

A ratio of 1 2:1 therefore holds good among these types, on the as¬ 
sumption of a i-factor difference. 

Consequently as a working hypothesis it is assumed that either P 
or K possesses a factor for glume length which the other lacks, and that 
the heterozygote is, broadly speaking, intermediate between the parental 
forms. 

Inheritance op grain length. — It has been ascertained that on 
any plants, K glumes were invariably accompanied by K grains, and sim¬ 
ilarly for I and for P. Consequently in F 2 and F 3 the classification by 
glumes was accepted as a classification by grains. 

Grain lengths of parental varieties . (F 0 -P and F 0 K). — In successive 
generations the grain length distributions were, 
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Fj, — Grain measurements were lost. From memory and from pre¬ 
viously published investigations it is concluded that the heterozygote 
length is roughly intermediate between the parental ones. 

jF 2 . — It should not be forgotten that the grain K, I or p implies the 
plant possessing analogous glume types, since it has been admitted that 
glume length and grain length are genetically inseparable and are governed 
by the same factor. Glume-length showed segregation in F 2 as was 
made dear by examination of the F 3 progenies of the F % plants. The vin¬ 
dication of this assumption necessitates a demonstration of the segregation 
of grain length in F 2 similar to that given for glume length. 

Frequency distributions of grain lengths F 2 and F s and parents . 


Class means | P,.P f F,.K P a 


mm. ] 

1 — | 

2 


4 




— 

19 

6-5 . 

' — 

9 

3 

53 


— 

47 

11 

94 


— 

ill 

32 

207 

8.0.. 

1 4 

187 

89 

324 

8.5. 1 

1 7 

36 

127 

321 

9-0 . 

37 

2 

151 

343 


1 56 

1 

67 

199 


1 165 

— 

7 

76 

io *5 . 

! T 54 

— 

— 

4 


84 

— 

— 

— 

*1-5. 

18 

— 

— 

— 

12.0. ! 

1 1 

— 

— 

— 

Totals . . . 

5*6 

395 

487 

1644 


The F % distribution is unimodal but it would appear that " shift ” 
has occurred. The author considers that possibly the distribution consists 
of 3 constituents which lie very dose on account of the shift, and which, 
by marked overlap, produce unimodality of the whole. 

F z . — The measurements and numbers of plants correspond with 
those for glume length. 

It may so far be conduded that 

(1) the one factor which governs the P-K glume difference also 
governs the P-K grain difference; 

(2) “ Shift ” occurs, so that the P and K types as seen in F 2 (glume 
and grain) are numerically shifted forms of the true F 0 type. 

The shifted values persist in F B (See Column 4 of preceding Table). 

(3) In spite of the demands of the double fertilisation theory, the 
grain appears in so far as its length is concerned to bdong to the same ge¬ 
neration as the plant on which it is borne, i. e . grain length is a maternal 
character and segregates on the 1:2:1 basis in F 2 . 
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Concerning the apparent genetic inseparability op certain 
characters in the cross. — Glume form like grain form is the resultant 
of a number of characteristics, and since the resultants are inseparable, 
so also must the constituents be inseparable. 

A list of inseparable constituent characters is here given 

z) Length of glume. 

2) Ribs on main lamina of glume. 

3) Shape of tip of glume. 

4) Curvature of keel of glume. 

5) Consistency of material of glume (P is *« papery ”, K is more rigid). 

6; Length of grain. * 

7) Shape and size of cross-section of grain. 

8) The angle at which the embryo of the grain is set in the endosperm. 

9) Number and length of the hairs at the apes of the grain. 

144 - Some Superior Varieties of Swedish Barley obtained by line Selection or by 
Hybridisation. — Nilsson-Ehle, H., in the Landtmannen Tidskntt jor Landtmann, 
Year H, No. 45, PP 723-724, and No. 46, pp 743 - 745 . Stockholm, November, 1920. 

New variety op barley well-adapted to conditions in Sweden. — 
This refers to variety “ 0412 ” obtained by selection, from Chevalier and 
surpassing it in yield, owing to its stronger straw and earlier maturity. 

Compared with “ Princess,' ’ one of the most favoured varieties at 
the present time, 0412 produces equally well, matures earlier and possesses 
stronger stems. There is a promise, therefore, of a distinctly satisfactory 
combination of characters; it is only slightly inferior to “ Gullkom " as 
regards date of maturity. This new type is also remarkably resistant 
to H derod era schachtii , to which Gullkom and Princess are, on the contrary, 
generally liable. 

Practical cultivation trials carried out on a large scale from 1910-1919 
in the Malmohus district certainly confirm the above statements, and sup¬ 
port the claim that 0412, like Princess and Gullkom, is one of the best 
varieties tested so far in southern Sweden; these three types can recipro¬ 
cally replace one another in accordance with the special local conditions, 
geological and climatic. 

Degree of resistance op the different varieties of barley 
to Helminthosporium gramineam. —- Amongst the more common varieties 
distinct differences have been observed and controlled experimentally 
with regard to their resistance to Helminthosporium. The Tystofte Kors- 
byg variety (Danish) occupies the first place as regards resistance. In 
a series of tests carried out by D. Peterson at Kopenhamm, Tystofte 
Printice showed 8 % of infected plants, Julibyg 8%, Fredriksens Grad 
Byg, 23 % Karlsbyg, evidently the most liable to attack, 48 %. It might 
be possible, however, by the aid of opportune crosses, proceeding from 
Tystofte Korsbyg, to obtain resistant types, with other desirable charac¬ 
ters at the same time. 

In any case, the character of resistance is subject, like all other charac¬ 
ters, to the phenomena of splitting which make the work of fixing the types 
a tedious process. By crossing types of an average resistance, transgresr 
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sion phenomena are often liable to occur with the appearance of plants 
that are more resistant than the most resistant parent and more suscepti¬ 
ble than the most susceptible parent. 

Thus, in the F z of the Chevalier x Gullkom cross studied in 1919 at 
Akarp (Sweden), a considerable number of infected plants were observed, 
wldlst the parents were practically all immune; this may perhaps be due 
to local conditions, but in any case, this phenomenon Should be kept in 
sight, as the possibility of a negative transgression cannot be excluded. 

The investigations made by Rtessling at Weihenstephan (Bavaria) 
confirm the results obtained by Danish and Swedish investigators. Al¬ 
though the actual percentage^ diseased plants may vary in limited areas 
from one year to another and from one locality to another, according to 
local conditions, the heredity of the character of resistance manifests itself 
each time with absolute certanty. The investigations made by Kiessling 
also demonstrate the existence of resistant and susceptible varieties in 
every group; mutans , erectum, etc. The general opinion that attributes 
the most marked degree of susceptibility to the ereUum type is completely 
erroneous. 

Resistance can evidently' be associated with morphological characters 
which serve to differentiate between the various groups. 

Resistance to Mctcrodera schachhi and its significance from 
the practical agricueturai, standpoint. — This nematode, as is wel- 
known, has a considerable influence on the crop rotations adopted in Swe-den 
(especially on miocene clays) and in the Danish islands. Oats are obvious¬ 
ly the most susceptible, although the other cereals may also be attacked. 
The most efficacious means of control used up to the present consists in 
intercalating hoed root crops e. g. t sugar beet in the rotation or other le- 
fractory crops such as leguminoseae. However, this method is not really 
sufficient, one reason being that certain forage Gramineae included in the 
rotation are also to some extent liable to attack. 

It is therefore important, from the economic standpoint, to be able 
to make use of grasses that are completely refractory, as catch crops in ro¬ 
tation with beets and legumes. 

A fact worthy of attention is that, up till now, no difference has been 
observed with respect to Hetcrodera , between the different varieties or 
types of wheat or oats, as all possess practically the same degree of sus¬ 
ceptibility. 

Distinct differences are evident, however, between the various sorts 
of barley at present cultivated. The first symptoms of this were revealed 
by the fact that the yield of oats varies according to the variety of barley 
which precedes it in the rotation. In fact, a long series of cultural tests at 
Skania showed that the yield of oats varied from 2900 kg. per hectare to 
1800 kg., according to whether the oat crop had been preceded by resistant 
or susceptible types of barley. 

The choice of varieties of barley resistant to Heterodem is therefore 
possible and is of the greatest importance from the economic point of view. 

The Chevalier variety as well as Primus, Svanhals and 0412, is refract- 
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ory but lias the disadvantage that it produces less, matures late, and has 
somewhat weak straw. 

The best producers, Gullkom and Princess, are, on the contrary, very 
susceptible. 

The researches undertaken by the author appear to indicate that 
resistance depends on a single genetic factor and as the characters of ear¬ 
liness, strong straw, etc, can easily be separated and re-combined, it will 
not be impossible to obtain, after a certain-time, by means of crosses and 
suitable selection, etc., types which, being resistant to Eeterodera , possess 
also to a marked degree the other desirable characteristics. 

Attention is drawn in this respect to the researches made by Orton 
in the United States. In the Southern areas, Viqna sinensis is largely 
cultivated: but certain types of V. sinensis are refractory to another ne¬ 
matode very injurious to the cotton, namely, Heterodera radicicola . If 
this resistant variety is introduced into the rotation, the damage caused 
by Heterodera to the cotton plantations can be considerably attenuated. 

" Aspujnd ” Barney. — In 1903, G. Aspeund, of Yiby, Vastmanland 
(Sweden), noticed in a field pf barley of the Primus variety, mixed with 
common 6-row barley, a plant which could be distinguished from all the 
others by its peculiar characteristics. This plant was isolated and repro¬ 
duced until it was eventually introduced to the trade in 1910 by the Seed 
Association of Halland; this variety has also been introduced and tested 
in Denmark, and particularly in Norway, where it gave excellent results. 
“ Asplund ” is distinguished by its high content of starch and fats, but 
it does not reach quite the same standard as regards proteins. Its good 
qualities, and particularly its short and strong straw, show up on very rich 
and well manured land, and under moist climatic conditions. This 
last circumstance accounts for the popularity and wide distribution of this 
new variety in the very moist southern and western districts of Norway. 

As to its origin, it appears possible that it proceeds from a natural 
cross between Primus and the Common 6-row barley (indigenous to North¬ 
ern Sweden), which, as already mentioned, was found more or less in 
combination in the field where the original plant was found. 

The high yield may thus derive from Primus and the early ripening 
from the native barley; the latter quality makes it possible to grow this 
new variety successfully very far to the north. 

The author intends to make a special study of the origin of Asplund 
at the Genetic Institute (Southern Sweden). 

145 - Inheritance in Barley : The Lateral Florets and the BaehOla. — Evgledow, e. x,., 

in Jour nil of Genetics, Vd. X, No. 2, pp. 93-108, Bibliography of 10 works. London, 

Aug. 1920. 

In the barleys, the rachilla may be bristly, well supplied with long hairs 
or smooth with short fine hairs. Prom the cross Russian Chevalier 
No. 7 X English Archer , 2 rows of both, the first smooth and the second 
bristly, in the F x bristly plants were obtained [Archer type) and in 
F 2 out of 546 plants the ratio was bristly: smooth = 410: 136 (3:1 
ratio). 
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In a similar way, the cross Russian Goldthorpe No. 10 X Inerme 
gave in F 1 "bristly (inerme type), and in F 2 bristly and smooth ratio, 3:1. 

The presence or absence of hairs on the rachiUa is then, governed 
by one factor. 

A series of crosses between barley varieties (2-row) and others (6 row) 
demonstrated that different forms of lateral floret in hybrid generations 
exist distinct from the parent forms. Taking as example H. hexastichum ; 

(A) Lateral floret always fertile, the grain being nearly as large as 
that formed by the median floret; distichum barley (F type) non fertile; 
outer palea always rounded and awnless; stamens and a very small 
shapeless ovary. 

In hybrid generations, there are apparently certain forms which have 
no connection with any of the parents. The following types exist: 

(C) Fertile; grain small; outer palea terminating in an awn which 
may be merely a point or up to 3 cm. long. This type appears to be a 
heterozygote. 

(D) Non-fertile, but inflated; outer palea pointed or with short 
awns; stamens and reduced ovary. 

E) Non-fertile, but laige and inflated; outer palea always round¬ 
ed and devoid of an awn; stamens and reduced ovary. 

G) Non-fertile and extremely reduced ; small outer palea and a 
rudimentary inner one; no traces of rachilla or reproductive organs. 

The F 2 type of lateral floret obtained by cross between 2-row and 
6-row barley gave as average: 


Homozygote (/l) 6-row. 398 plants 

Heterozygote. 821 » 

Homozygote (F) 2-row. 392 » 

Ratio 1:2:1. 


146 - The Inheritance of an Abnormal Haulm Type in Potatoes. — salauan, r n , 
and Lesley, J, W., in Journal of Genetics, Vol io, No i, pp. 21-36 PI 2. London, 
July, 1920, 

In 1906 the potato variety Queen of the Valley was fertilised by Flour- 
ball. One of the F x seedlings was fertilised in its turn by a seedling aris¬ 
ing from a selfed ball of Bohemian Pearl. This gave rise to a family 
which was grown in 1909, one of whose units (M 6 B^), selfed in that year 
and produced a type characterised by a " prostrate ” habit. 

The stems instead of standing erect, lay along the ground; When 
handled the stems themselves felt like soft rubber tubes. The article 
under consideration contains the results of study both anatomical and 
genetical, in connection with this new type. 

I. Anatomical structure. — The most outstanding difference be¬ 
tween the normal and abnormal type is associated with the xylem, which 
with a normal stem forms a continuous ring of woody tissue in the 
interfascicular region or medullary rays; the xylem in the second case 
was either deficient or entirely wanting. Owing to the deficiency of 
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sclerosed tissue, the stems were not capable of remaining upright and were 
obliged to creep horizontally along the ground. 

Genetic relations. — The origin of the " prostrate ” plants may be 
traced back to 3 cultivated varieties. Flourball, Queen of the Valley and 
Bohemian Pearl; the direct parent stock M 5 B 35 mentioned above has been 
lost. In the study of the genetical characters, attention is therefore con¬ 
fined to the progeny. The “ prostrate ” variety not only breeds true but 
reproduces itself without variation through the buds of its tubers. 

The authors made crosses of type Upright X Prostrate, and Prostrate 
upright, choosing specimens in which the differential character is fixed 
and constant from the genetical standpoint. 

In F v 914 upright and 13 prostrate were obtained. 

(The 13 Prostrates were partly derived from 3 families possessing the 
following ratio : Upright: Prostrate = 79 : 6; 39 : 6 and 91: 1.). 

The normal upright character evidently behaves as a dominant. The 
incomplete dominance observed in the 3 F 1 families mentioned, may 
possibly have been due to faulty technique during the pollination process. 

In F 2 , 826 upright to 13 prostrate were notified, or approximately 
63: 1. The selfed F 2 plants gave in F 3 , upright and prostrate in the 
following proportions: — 


rrnght 

Prostrate 

Upright 

Prostrate 

10 

l 

3 

1 

26 


35 

1 

9 

— 

38 

3 

7 

1 I 

24 

: 

i 

I 

i ~ 

1 


Now, if, as the proportion in F 2 led us to suppose, the “ upright ” and 
“ prostrate ” parents differ m3 factors, any one of which in a single dose 
gives “ uprightness,” F % uprights when selfed should prove of 4 distinct 
kinds: pure “ uprights ” ; impure “ uprights ” of 3 distinct kinds. More 


than half 



will be pure “ upright 


the remainder 



impure; of 


these latter nearly half 




will yield " uprights ” and ” prostrates : 


in the ratio of 15: 1, about one tliird should give 63:1, and the 

remainder 3 : I * 


The data collected clearly indicate the phenomena of segregation 
of characters; however, the material so far analysed is insufficient to con¬ 
struct any definite gametic formulae. 
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Conclusion. — The procumbent “ prostrate ” variety is associated 
with a deficiency of xylem. The differential character is determined by 
several factors, probably 3 in number. 

147 - Hybridisation Trials with Certain Lines of Deli Tobacco, at Medan, Sumatra. — 

Homing, J A, in Hie Mededeehngen van het Deli Proefstation, Senes 2, No. X, pp 1-41. 

Medan, 1920. 

Results of several hybridisation trials with the following strains of 
Deli tobacco 

Light brown No. 72Abundant foliage; brown colour after fermen¬ 
tation. 

Line 774: — Many elongated leaves, but somewhat narrow at the base; 
late flowering. 

Pale No. 1Leaf blades light — coloured, shining, long and wide, 
especially at the base; after fermentation, turning light brown or red¬ 
dish green. 

Dark. No. 3Leaf blade rather shorter and darker (brownish-green, 
reddish-brown) than Line No. 1. 

I. — From the cross between the 2 lines, Nos. 1 and 3, in F v the 
progeny was homogeneous and possessed intermediate characters. In 
F 2 and F z> a dissociation of characters was evident with the appearance 
of intermediate individuals and individuals showing the parental characters. 

II. — Cross No. 1 x No. 72. No 1 possesses the advantage over 
No. 72 of having somewhat thicker foliage and very long blades. No. 72 
possesses, however, abundant foliage and a good colour. The cross was 
made for the purpose of combining, if possible, the characters of the 2 lines 
in one fixed type. 

The hybrids of F x produce on an average 1 or 2 leaves more than strain 
No. 1. As to the length and width of the leaves, these are very similar 
to those in line No. 1, whilst the number of dark leaves is greater with the 
hybrids than with No. 1. 

It may be concluded that the hybrid descendants give in F % a mix¬ 
ture of types, some of which closely resemble the parents. Several charac¬ 
ters are combined and limit the possibility of obtaining positive results 
by means of hybridisation; for example, plants with leaves broad at the 
base flower earlier than those with a constricted base. 

III. — Cross. No. 1 x No. 774 is characterised by a larger number 
of leaves (8 or 9), by a more constricted leaf-base and by late flowering. 
In F lt and F 2 , roughly the same number of leaves are produced as in No. 1, 
The character “ numerous leaves ” appears to be completely dominant. 
As regards length of leaf blades, the F 2 resembles No. t (slightly behind as 
compared with No. 774) and, as regards width it has intermediate charac¬ 
ters, although the differences are negligible. 

Most of the F 2 progeny have the narrow leaves of the parent No. 774 ; 
the data apparently indicate that there is a segregation of characters re¬ 
gulated by two factors, and that the character “ c ns ricted base ” is do¬ 
minant. Here also the latter character remains united to the character 
“ late flowering,” and perhaps even to the character ,f abundant foliage ”. 
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148 - Bad Variations of Cultivated Trees and Shrubs as the Cause of the Deterioration 
of Fruit-Tree Varieties. — Chevalier, A. (Directeur du *I,aboratoire d’Agronomie 
Coloniale de l*£cole pratique des hautes etudes), in the Comptes rendus de VAcadtmie des 
Sciences , Vol. d,XXI, No. ax, pp. 1011-1014. Paris, Nov. 22, 1920. 

Bud variations often due to heredity occupy a high position in the 
plant world, as is shown by the important bibliography dealing with this 
subject by P. J. S. Cramer ( Kritische Uebersicht der bekannten Fall von 
Knospenvariation, Haarlem, 1907). Attention has since been particularly 
drawn to the improved new varieties derived from bud variations in culti¬ 
vated plants that have been propagated asexually from remote periods, e. g., 
banana, sugar cane, potato, etc. 

The author sets out to demonstrate that bud variation is also a cause 
of the deterioration of improved varieties propagated asexually for many 
years. These variations occur unexpectedly as the tree becomes old, 
as Bearinghem has shown (Les complexes vegetaux et leurs disjonctions 
pax la veillesse, Annales de VInstitut Pasteur , Vol. 32, No. 2, Feb., 1918), 
or through mishap, lack of care, or even after the transport of the indivi¬ 
dual tree fax from its native country. 

With reference the maple with variegated leaves (Acer Negundo h. 
var. foliis argenteo-variegatis Hort.), it is only rarely that green suckers 
are formed. Nevertheless, this variety occasionally shows a tendency 
to revert to the type with green leaves. In the summer of 1920, during a 
visit to the devastated aieas, the author noticed that, at Saint-Quentin 
at la Fere and at Noyon, all the Negundo maples with silver leaves, growing 
in the invaded area, with lopped branches and in a generally dilapidated 
condition, produced a large number of branches with green leaves. One 
mutilated specimen growing at Noyon, outside the cathedral, was espe¬ 
cially noticeable in this respect. In October last, it produced at the same 
time branches with variegated leaves and others with green leaves inter¬ 
mingled, indicating, therefore, a veritable disjunction. The two types 
of branches bore normally developed fruit. 

In Paris, a species of Myrtus communis L. with large opposite leaves, 
is grown, propagated sdlely by cuttings. On a specimen at Domfront 
(Ome), the author noted the appearance of a feeble branch with verticil- 
late leaves in threes, thus resembling the variety used in Jewish cer- 
monies (H. De Vries). 

In Normandy the author observed also a Bigarreau Cherry, nearly 
a hundred years old, with a branch that had fruit spurs, bearing small 
bitter cherries, and a pear tree without thorns with some branches that 
bore fruiting branches with thori s, evidently a reversion to the ancestral 
type Pyrus Pyraster Borau. 

Certain old varieties of the cider apple, propagated exclusively by graft¬ 
ing for several centuries, have remained unchanged in certain localities, 
whilst in others, they are on the downward grade (less fertility, less resistance 
to disease). The olive which has been propagated asexually since the 
very earliest times, has reached a state of senility, whch frequently leads 
to the formation of excrescences, true bud variations that imply the de- 
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cadence of the varieties both physiologically and sometimes morpholo¬ 
gically. * 

It is therefore necessary to regenerate the varieties cultivated since 
ancient times and to attempt to reproduce them by self-pollination and 
from seed. When selecting a grafting stock, it is necessary to make sure 
that the branch from which it is proposed to remove the graft possesses 
the true characters of the variety in question. The grafts should thus 
be taken from young and vigorous stock and all those coming from 
suckers or from excrescences or from fallen branches should be discarded. 

149 - Methods for Differentiating between the Seed of Mangolds and Sugar-Beets (1). 

— Pieter, H, in the Zeitschnft des Veteins der Diutschtn Zuchtt Industrie, Nov. 1919; 
reproduced in Deutsche Landwiytschafthchc Prtsse, No 1, pp 3-4, igco. 

In most cases, the glomerulae of the mangold can be readily distin¬ 
guished from those of the sugar-beet after germination (not before), 
by the colour of the plumule, above and below ground, by the radicle 
leaves, etc. 

It is sufficient therefore to conduct germination tests by burying 
the seeds 2 cm. deep in small receptacles containing garden soil, exposed 
to diffused light, covered with sheets of glass (uncoloured) and at a tempe¬ 
rature of 15° C. Alter 8 days, when the first shoots appear the sheets 
of glass should be removed, and the seedlings watered, if necessary. After 
2 or 3 weeks, the seedlings are 2 to 3 cm. high and the process is ended. 
For examination purposes, the seedlings are pulled up whole and exa¬ 
mined individually on a black plate, comparing them with seedlings pos¬ 
sessing definite characters proper to the sugar-beet. 

In the sugar beets, the hypcotyl is colourless and the epigeal portion 
is geneially (80 %) rose-coloured or greenish white (some 20 %). 

. In mangolds with yellow or orange coloured roots, the stems are either 
entirely yellow, or distinct^ orange, with slight shades. 

In mangolds with red roots, the stems aie distinctly carmine in colour 
which increases in intensity from the first foliage leaves downwards. 

The only mangolds which may be confused with sugar beets are those 
with white roots and the Lank variety, owing to the similarity in stem 
coloration. 

150 - Varietal Experiments with Spring Wheat on the Northern Great Plains (2). — 

CL4KK, J. a.^jlakun, J. H. and Smith, R. W. (Office of Cereal Investigations) in the Unti¬ 
ed States Depattment of Agriculture , BuUetinlXo . 87?, pp. 1-47, Tables XXI, PI. 3, Bibliogr, 
of 15 works. Washington, J>. C., Nov. 9,1920. 

A summary of the results from “ Field Stations The average annual 
precipitation at the various Stations during the period 1913-1919, inclu¬ 
sive, was between 13 and 19 inches. These experiments were conducted in 
order to determine the varieties best adapted for growing in this semi-arid 
region. Drought and diseases occurred in several of the years, causing 
premature ripening, low yields and poor quality of wheat. By means of 

(1) Method first adopted by the Vt rein der deuhehen Zucka Industrie. 

( z ) See R . Sept. 1915* No. 907 and R. March 1917, No. 237. ( Ed .) 
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the complete records kept, in addition to yield, data on the following im¬ 
portant factors were obtained concerning days from emergence to maturity, 
height of plant, percentage of stem rust infection, weight per bushel, per¬ 
centage of crude protein, yield of flour, and volume of loaf. 

Two classes of wheat were grown, namely common and durum. The 
former was represented by hard red spring varieties considered best for 
bread making. The latter generally gave a higher yield and were more 
resistant to rust and drought, but although in in some cases yielding a 
higher percentage of flour than common wheat, equal or superior to the 
latter in crude protein, they possessed a weak gluten. 

A comparison of the various results showed that in general, the Mar¬ 
quis (1) was the leading yielding variety amongst the common wheats. 
It is short strawed, early maturing and has the highest milling and bread¬ 
making value. (The average yield of flour from 37 samples was 70.2 ° 0 ) 
This variety was therefore used by the authors as the standard of compar¬ 
ison Of the other commercial varieties the Power Fife with an only 
slightly inferior milling value, gave larger yield and greater height than 
Marquis in north-western North Dakota and north-eastern Montana. The 
Preston yielded less, was more liable to rust, but matured nearly as early, 
and had a greater bushel weight. Few new varieties compared favour¬ 
ably with Marquis The early maturing varieties Pi elude and Pioneer escap¬ 
ed summer drought in some seasons and possessed good milling and baking 
value. In a limited number of Experiments, Kitchener, Ruby and Rota 
varieties showed promise of being even superior in quality to Marquis. 

Of the two widely grown commercial varieties of durum wheat, Amaut- 
ka and Kubanka, the latter proved superior in yield, rust, resistance, and 
milling and baking value. The Poliss gave the highest yield in the western 
portion of the Great Plains area. The Acme and Monad were superior 
and showed the highest percentages of flour of any of the durum wheats, 
as compared with Marquis, being higher by 2.5 % and 2.4 % respectively* 
The D-S variety (Red Durum) was the most rust resistant variety grown 
but had poor milling value. 

151 - Qualities of Some Selected Swedish Barley Varieties. — See No 144 of this 

Reiicw 

152 -The Growth of Riee as Related to Proportions of Fertiliser Salts added to Soil 

Cultures. — Tkele*&e, S F. (Department of Plant Physiology, College of Agriculture, 

Dos Banos), in The Pntltppme J ohm il of Sat ncc , Vol. 16, No. 6, pp. 603-637, Fig. 5 , Bibliogr. 

of 16 works. Manila, June 1920. 

The author deals with the growth of rice plants in soil cultures to which 
phosphorous, nitrogen and potassium were added in various proportions. 
The addition of these dements was made by means of three salts namdy: 
primary calcium phosphate (Ca (HPO^g ammonium sulphate (NH^SO^ 
and potassium sulphate (Kg SO*). 

For these tests rice was employed (variety “ sanglay puti ”) growing in 


(1) See R. June 1918, No 641, and R. Dec. 1918, No 1349 and R. Feb. 1919, 
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a water-saturated soil, in culture vessels having a capacity of approxi¬ 
mately 19 litres each. To each culture a sufficient quantity of salts was 
added to give in 19 litres of water a total osmotic concentration of approxi¬ 
mately 0.5 atmosphere at 25 0 C. 

Results . — The plants in all of the cultures made vigorous growth 
compared with the control cultures. The colour differences became con¬ 
spicuous about 3 weeks after trasnsplanting. At this time the cultures 
having 0.1. and 0.2 of their total osmotic concentration due to ammonium 
sulphate were small and were light green in colour; those having 0.3, 
0.4 and 0.5 due to a similar cause were a medium shade of green; and the 
cultures having o 6, 0.7 and 0.8 of their total concentration due to this salt 
were a very dark shade of green. The plants that were medium and 
dark were apparently the most vigorous and made the most rapid vegetative 
growth, and produced the largest number of stools and the broadest leaves. 
These differences in colour remained noticeable until several weeks after 
the time of flowering, when all the cultures became yellower in colour and 
the differences less marked. 

The triangular diagram showing the relative dry yields of tops brings 
out some interesting relations between the proportions of the salts supplied 
to the soil and the resulting plant growth as indicated by the production 
of dry tops. The area of high yields includes the cultures characteriseed 
by the highest proportions of (NH 4 ) 2 S 0 4 and it is evident that no high 
yields were obtained when this salt made up less than 0.4 of the total osmo¬ 
tic value of the salt mixture nor when Ca (H POJ 2 comprised more than 
0.5 of the said value. The highest yield of tops was obtained with a culture 
having the following fertiliser mixture : 0.0154 gm. molecule of Ca (HP 0 4 ) 2 
0.1228 gm , molecule of (NHJg S0 4 , and 0.0154 gm. molecule of K a S 0 4 . 
The yield of tops with the control culture, which was without fertiliser was 
only 19 % of that obtained with the above mentioned culture. The highest 
grain yield was also obtained with this culture. 

The lowest yield of tops and also of grain were obtained with cultures 
containing the lowest proportion of (NHJ2 S0 4 tested, and low proportions 
of Ca (H P 0 4 ) 2 , but with high proportions of K 2 S 0 4 . A very slight, but 
probably not significant, improvement resulted from the addition of these 
poorest salt mixtures to the soil, since the grain yield obtained was slightly 
higher than the average yield from the control cultures 

A comparison between different kinds of plant neasurement is illu¬ 
strated in graph form. 

In the study reported by the author only one total concentration of 
the fertiliser salts was tested, and it is suggested that similar experiments 
should be conducted with a range of total concentrations from the very low 
to the very high values, in order to make it possible to determine approxi¬ 
mately, the optimum proportions of the fertiliser salts at the optimum total 
concentration and consequently the best proportions for the growth of rice 
plants under the general conditions of these experiments. The importance 
of further investigations in this respect is emphasised. 

153 * Importance of Lupin Cultivation. — See No. 119 of this Review, 
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154 - Modifications In the Usual Form of Cultivation of Potatoes. — Scbribaot, m 

Comptes rendus it PAcadirme <T Agriculture it France, Vol VT.lfo 39, pp 930 934 Paris, 

Dec 22, 1920 

Report of information received from Dr Maisonkeuve giving an 
account of comparative tests carried out at Angers with the potato, using 
1) whole sets * 2) cut sets weighing 8 to 10 gm with one eye 

The cut sets were exposed to the sun for 102 days, in order to allow the 
wounds to callus, and were then planted in rows 12-14 cm between the sets 
Four experiments out of 5 gave results indicating that small and me¬ 
dium cut sets give higher yields than whole sets In the first test, the me¬ 
dium cut sets produced 40 % more than the whole sets and gave larger tubers 
In the second test, the small cut sets ga\e 80 ° 0 more than the whole sets 
M Schrib A.UT remarks that he has already had the opportunity 
to nQtify similar results Evidently it has to do with a fertile area The 
question still lies open as to the behaviour of these different methods of 
cutting rdative to various soils, weather conditions, varieties, etc 

155 - Brazilian Manioe. — Gutviarae*. r, in the BoLUm do Mimstero da A^ncuUura, 
Industna e Commercio , Year VIII, pp 167 170, Rio de Taneiro, 1020 

Analyses were made of 5 specimens of Manioc (1), in the chemical 
Laboratory of the “ Museo Nacional do Rio de Janeiro ” The results 
obtained are set out in the following table — 





Original material 

| 


Drv material 


Variety 

Bark 

S 

I 

a 

i 

£ 

SUM 

Cellulose 

1 


Protem 


Cellulose 

Starch 

Yuca Maltmgir (12 
Months) 

Percent 

1313 

6932 

1 '’i 

1 

1 X OX 

0 6x 

0 92 

2? 03 

3 94 

33i 

199 

299 

8777 

Yuca Campista fg 
Months) 

12 03 

65 22 

078 

1 

123 

053 

083 

34 39 

2 23 

368 

I 14 

2 4T 

90 T2 

Yuca Oiandy (8 
Months 

13 44 

0398 

380 

1 106 1 

051 

148 

33 17 

224 

300 

143 

4 II 

89 2 0 

Yuca Maltmgir (7 
Months) 

xo 26 | 

6316 

X 01 

118 

0 56 

099 

3310 

2 75 

3 25 

154 

242 

9004 

Yuca Manipeba (12 
Montes) 

1 

I XO X* 

66-7 

0 98 

0 62 

0 46 

065 

31 OQ 


1 87 

137 

19* 

9189 


(1) See C\irl, A, Cirftuxa da Mandioca Wmisttfio da A^icuHuta, Industna e Com 
m 1 no, Strug) du Informal s t Dau ga^ao pp -r, Rio de Janeiro, 1914 Manioc consti¬ 
tute** one of the principal food crop*, of Brazil, where there are 99 varieties 41 in the 
State of Go\az, 27 m Minas, 11 in Bahia, 10 in Rio de Janeiro, 7 in Parana, 7 sn 
Matto Grosso, 7 in St Paulo, 6 in Para, 4 m Ceara and 3 in Piabuy The importance 
of this product not onlv for home consumption but for evpori is shown m the following 
table (amounts in metric ton*) 


19x5 xgx6 19x7 1918 1919 


Manioc flour . 
Manioc roots 


4^29, 5 37 ° 18745 65322 21834 



{Ed) 
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156- Cultivation and Use of " Kudzu” (Pueraria Thunbergiana ). — Sient, 

S. M (Division ot Botany, Pretoria), iti the Journal of the Department of Agriculture, 

Union of South Africa , Vol. 1, No. 6 pp. 5<58-560. Pretoria, Sept. 1020. 

This woody climber, Natural Order Leguminosae, is a native of Japan, 
where the starch in the roots is used for human food and the stems contain 
a fine fibre suitable for doth manufacture, and the foliage is used as stock 
fodder, especially for horses. It has been cultivated as an ornamental 
plant in the United States but only quite recently as a forage crop. Re¬ 
ference is made to the experiments carried out at the Louisiana Agricul¬ 
tural Experiment Station etc. reported by Piper (Department of Agricul¬ 
ture, Washington), who also lays special stress on the fact that although 
the value of the plant both for hay and grazing is acknowledged, investi¬ 
gations are still necessary to prove its habits and behaviour under varying 
conditions, before a definite opinion can be given. The feeding value is 
about equal to dover and lucerne. 

Setting the rooted plants in the fidd where they are to be grown was 
found the best method, and preferable to seeding or propagation by cut¬ 
tings. The largest crops were not obtained until the third season and 
subsequently. As “ Kudzu ” is a long-lived perennial it is advisable to 
plant it only where the field can hold this crop for several years. Soya¬ 
beans, cowpeas or peanuts can be grown between the rows during the first 
season, to avoid losing the use of the land. 

The crop was found best suited to pasture land for cattle in preference 
to hogs, and was proved excellent for soiling and for green feeding. A 
yidd as high as 10 tons per acre of hay was reported in Northern Florida, 
yidding three cuttings of hay per season. The hay cured more easily 
than most legumes, as the leaves are less juicy. If properly cocked, the 
hay shed rain without the use of any topping material. Even cocks left 
all the winter were only brown and weathered the following spring but 
the forage within was a bright green colour. Kudzu can be cut readily 
with a mower. The first mowing may prove difficult and an old scythe 
blade fastened vertically to the end of the cutter bar is advised. 

The reports of experimental work in South Africa are given, but this 
is not extensive, and further trials are in process and the results will be 
reported later. 

157 - The Castor-Oil Plant of Cyrenaica. — scaetta, h., in u Italia Auicoia, Yeari/m, 

No. 11. pp. *531-333 + 1 fig. Piacenza, Nov., 15, 1920. 

In Cyrenaica, the wild castor plant frequently grows as large as a 
tree, that is, to a hdght of about 5-6 metres. The only varieties which 
seem to exist there are Ricinus communis minor, R. sanguineus, and R. 
viridis. The first grows in mellow land which is not »xtremely arid. 
The second variety has been seen by the author on the Fetejah plateau, 
growing under perfectly arid conditions, in rocky soil and in the valleys 
of certain ouadi. 

The plant is normally monoecious; the same inflorescence carries 
male flowers at the base and female flowers at the tip. The male flow¬ 
ers sometimes grow around a single female flower. 
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The average length of the inflorescence is 25 cm. The fruits are 
dehiscent in var. minor and indeliiseent in the var. sanguineus . The 
appearance of the plant is characteristic. In the oases, near the small 
irrigation canals, it grows so rapidly that in 2 years it is as big as a tree, 
with large, light-green leaves with long petioles, and branches with elon¬ 
gated intemodes. In dry soil, however, whilst still retaining the tree¬ 
like aspect, the leaves are smaller and thinner and the intemodes are 
shorter. 

R. sanguineus , as observed on the arid, compact soil of the plateau 
has a low habit, is branched near the base, and has a red stem, and lea¬ 
ves, and inflorescences covered with fruit, whose red berries are speckled 
with brown, about 15 mm. long, 8 mm. wide, and 5-7 mm. in thickness. 

Although the minor variety is generally cultivated, and yields more 
abundant and finer oil, it is, however, of secondary importance to Cyre- 
naica as it can only grow in cool soil or with the help of irrigation, i. e. on 
very limited areas. On the contrary, R. sanguineus manifests, in Gyre- 
naica, a great resistance to drought and winds; it seems as if the heat 
of summer and the aridity of the ghibli facilitate the maturation and 
dehiscence of the fruit. Even during experiments made in Algeria and 
Senegal this plant resisted heat and drought. The castor-oil plant is 
not cultivated by the natives. In 1920, experiments were commenced 
in Cyrenaica with R. sanguineus , without irrigation. 

158 - Saccharum Spontaneum (i). — BIV rfeRE, c., in the Comptes tendus de 

VAcadimte d?Agriculture de France , Vol. VI, No. 38, pp. 912-916. Paris, Dec. 15,1920. 

Saccharum spontaneum I/. = S. aegyptiacum Wild = S. biflorum 
Forskal is a plant that grows to a height of between 2-3 metres, sometimes 
more, and has perennial, abundant foliage. Found wild in many parts 
of the world, it is spreading in the eastern basin of the Mediterranean. 
However it is found in small and rare patches in the neighbourhood of 
B6ne, Algeria. 

This strong perennial plant, bushy and spreading is easily propagated 
and is chiefly used for fixing sand-dimes either on the sea-shore or in the 
desert, but where the temperature falls but slightly below zero. 

It is now 50 years since the author introduced, cultivated and wrote 
about this plant in the Experimental Garden, at Algiers. Although grow¬ 
ing wild on the dunes, this Saccharum does quite well in compact soils, 
but prefers light soils with a damp substrate. The regions most favourable 
to its growth are the shore and low marine climates, then the low deserts, 
for the High Plateaux do not suit it as the temperature falls below 
zero. 

The cultivation of this species is extremdy easy. Propagation is 
effected by simple division or splitting of the rhizome 25-30 cm. long, 
leaving one or two pieces of stem ; it is then planted in a shallow furrow. 
The spacing of the lines and plants can be varied at wish, but the spread¬ 
ing tendency of the roots of this species must be remembered. The plant 

(1) See JR., June, 1920, No. 652. (Ed.) 
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strikes quickly and resists prolonged drought, but irrigation or watering 
will encourage a much more rapid growth 

Two economical methods are now adopted 

(i) The Saccharum, although rbizomatotis, is, on account of its dense 
growth, an excdlent plant for improving low and marshy land, for it soon 
covers it and dries it up; it can also be planted along water-courses, for it 
protects the banks against erosion as it does the dunes. 

(2) In damp or watered soil, this plant, especially the young shoots, 
makes a fodder, that is appreciated by cattle, camels and asses, which 
are usually easy to please as regards food in certain seasons. If the plant 
has grown too much and has become leathery, with sharp lea\es, it 
should be made into silage. If aided by watering an abundant yield can 
be obtained by successive cuttings. 

The utility of this plant is great, as the stems, 3 metres high, can be 
cut twice a year and used to make fences, wind-screens, roofs, furniture, 
paddng, etc. But tbe plant should not be cultivated as a wind-screen, 
for not only will it spread into the crops, but it harbours a very harmful 
insect. 

This Saccharum , like sorghum, sugar-cane, maize, and other big 
gramineae, is subject to attack by a very prolific lepidopteron, Sesamia 
nonagrioides I^fevxe, which leaves it in the larval stage and spreads into 
and ravages all the food crops, especially herbaceous ones. It is also 
unwise to plant this species around vineyards because the vines will be 
exposed to attacks from Sesamia nonagrioides which are more active and 
more to be feared than those of the “ altise 

The insects, which emerge from the dry stems of the Saccharum when 
used as coverings of fences against the sun or wind will rapidly destroy 
market-garden crops and even damage extremely rare horticultural spe¬ 
cimens. 


159 - Low Temperatures in Floriculture. — ^Carivo, a , in the Rwista del Fnddo, 
Year VI, No 8, pp 577-278 Rome, Aug., 1950. 

From the floricultural point of view the chief points of interest for 
the refrigerating industry are 1) To be able to retard the growth and, 
consequently, the flowering of plants; 2) to be able to preserve the flower 
as long as possible. 

The following facts have been deduced from practical observations: — 

The lily-of-the-valley flowers quickly, and arrives at maturity about 
3 weeks after being taken from the refrigerator. Spiraea matures in 6 
or 7 weeks. Azalea mollis Bl. (Rhododendron moUe G. Don) in 5 or 6 weeks. 
The different species of Lilium (longifolium, auratum, and tenuifolium) 
flower, the first after 13-15 weeks, the second after 16-18 weeks, the third 
after 18-20 weeks. Lilium longifolium, , potted in the summer, flowers 
in 16-18 weeks. Usually, lily bulbs potted after the middle of September 
flower, 1, 2, or 3 weeks after, according to the time of potting, but this 
should not be later than the second week in November. 

The temperatures to which the young plants can be subjected vary. 
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Lilium candidum bulbs will stand — 2.2°C., those of Lilium h»v*iflnrum 
must be kept at a constant temperature which should not exceed I5°C., 
and when they bear shoots the temperature should be raised to i8°C. in 
the greenhouse and 2i°C. in the sun. L. auraium bulbs can be kept in 
drained pots with dry earth at I3°C. until they sprout, then at 20°C., until 
they flower. 

The lilac and lily-of-the-valley (rhizomes and young plants) should 
be kept at a minimum temperature of —8°C. and at a maximum of —5°C. 
Rose trees can be kept from November to March at 6-io°C.; they can 
thus be kept from the frosts and all growth is stopped until spring is well 
advanced. 

Dutch hyacinth bulbs are kept at o.5°C. The hygrometric degree 
at which bulbs, rhizomes and young plants are usually kept is from 80- 
90 %. In the case of cut flowers the facts are as follows 

Astrea keeps well for 35 days, at a hygrometric degree of 85 %. 
Chrysanthemums 45 days, with 90 % or more humidity. 

The iris is difficult to keep, and resists at most for 12 days at 2°C. 
with 85 % of relative humidity. 

The hyacinth keeps well for more than a month at 2°C. and 85 % 
relative humidity: 

White lilac keeps better than the coloured varieties: about 30 days. 

Tilies {especially L. candidum) when not quite open, keep 30 days at 
2 PC. with 80 % hygrometric degree. Narcissi, violets and tulips keep more 
than a month, better as buds or slightly closed, at 3 0 C. and 85 % relative 
humidity. 

The rose shews little resistance to cold, but buds will keep 8 days 
at 2°C. and 85-90 % relative humidity. 

The flowers for conservation should be plucked on days that are 
neither too hot nor too dry, and put into the refrigerator immediately'. 

160 - Edible Fruit of the Madagascar Katoka Tree ( Treculia sp.).— jumelub, h., 

in the Comptes rendus de VAcacUmte des Sciences , Vol. CUXXI. No. 19, pp. 924-926. Paris, 
Nov., 1920. 

The commercial interest which, in 1920 was taken in the “ katoka ” 
fruit imported from Western Madagascar has led the author to study 
the botanical origin of this fruit. The type cultivated is an artocarpus, 
which the author considers as new, belonging to the genus Treculia He 
has named it T. Perrieri and it is related to the jaca and bread-fruit. 

The katoka, called " Tabory ” or “ Stipa ” by the Sakalaves, is a 
tree which grows to a height of 30 metres; the trunk, deeply furrowed, 
has a smooth and greyish bark. The leaves are persistent. It flowers 
in October, and the fruits ripen in January and February. 

Treculia is generally considered to be dioeceous. 

M. P. De Da. BathiE admits, however, that the katoka may also be 
monoeceous. Usually the male thalami are on the young branches 
and the female receptacles on the older branches. When mature the 
female thalamus becomes a sessile syncarpium or false fruit, fairly irre- 
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gtilax in form, like the jaca. It attains more than 30 cm. in diameter 
and weighs up to, and over, 5 kg. It is fleshy and contains, near the 
surface, 6 or 7 layers of oval achenes, the size of small nuts. 

T. Perrieri is common in the west of Madagascar in damp woods, 
below an altitude of 300 metres, on the alluvia of all the rivers from the 
extreme north to south. It appears to be lacking in Samberano only. 
The white wood is very good, and is used locally for making spoons and 
other small household utensils. 

The fruit is usually said to be an oil-seed and has been sold as such 
in Marseilles, but it is really more starchy than oil-bearing. They are 
edible, with a good taste, and are eaten by the Madagascans. The yield 
of this tree is about equal to that of the jaca tree. 

161 - Plant Propagation and Fruit Culture in the Tropics.— wester, p. j., in Bulletin 

No. 32, Government of the Philippine Islands , Department of Agriculture' and Natural 

Resources , Bureau of Agriculture , pp. 9-134 PI. XXIII + figs. 53. 3 VtaniIa, 1920. 

Details are given of plant and propagation sheds, nursery accessories, 
the principles and various methods of propagation by seed, cuttings, layer¬ 
ing, grafting and budding, and directions for the vegetative pro¬ 
pagation of tropical and semi-tropical plants, and also for tree planting 
and orchard management. The methods of selecting shade trees and or¬ 
namental plants are given, followed by preliminary remarks as to plant 
pests and diseases injurious to orchard trees etc., and the methods of 
spraying recommended. Formulas for fungicides, and insecticides are 
described. 

A list is given of tropical fruits, spices and beverage plants in the 
Philippines, and Tables show the number of plants, set at given distan¬ 
ces, required for 1 hectare and the general spacing according to the type 
of plant etc. Tables of common measures employed are also added. 

The author has issued this publication in the hope that it will serve 
to popularise better methods of propagation, particularly asexual methods, 
and better methods of cultivation of superior varieties of tropical fruits 

162 - Selection of Stocks in Citrus Propagation. — Webber h. j.,in BuUetinKo.3i? t 

College of Agriculture, Agncuit.iral Expcrim >nt Staticn , Berkeley, California , pp. 269-301, 

Figs 14. Berkeley, Jan., 1920. 

The older methods of budding stock of different types and unknown 
character of growth are believed to be largely responsible for the different 
sizes of budded trees developed in the nursery, and also for many of the 
irregularities in size and fruitfulness of orchard trees. The author made 
comparative tests wich large, intermediate and small nursery trees, and 
emphasises the fact that although every care was taken at every step 
to reduce the amount of variation through using good sized sto cks and 
buds from highly selected trees, nevertheless, when the buds were 2 years 
old and ready to transplant into the grove, they showed considerable 
variation in size. The great influence that the stock may cause on the 
scion is well illustrated by the growth of the Eureka lemon on trifoliate 
orange stocks as shown by trees grown at the Citrus Experiment Station. 
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At 13 years of age the buds on the latter stocks of which there weie about 
15, were not more than 1 - the size of those on sw T eet, sour 01 ^rapefiuit 
stock. 

Some evidence ma3 T be drawn from the fact that the Chinese lemon and 
the Florida rough lemon which differ from each other much in the same 
wav as the different types of sour orange, showed that the former proved 
a poor stock while the latter gave excellent results 

From the results obtained in the authois 1 experiments the follow ing 
recommendations are made: 1) the importance of grownup and fruiting 
buds from the types and sizes which make up the composite mixture 
grown at present as sweet and sour orange stocks etc., Z) the severe 
culling of the seedlings at the time of transplanting from the seed 
bed the seed bed; 3) buds should never be inserted on inferior small 
stock. The larger nursery trees in the experiments described continued 
to show their decided superiority over the intermediate and ^mall trees 
4 X 2 y ears after budding and 2 after transplantation, 4; under 
sized buds should be cut out wrhen the budded trees have reached the 
age for transplanting into the orchard. The number of trees which 
may have to be discarded w T ill depend on the variation present in the 
nursery. 

The importance of discarding carefully is evidenced by the fact that 
even w T hen the stocks had been selected with much more care than oidina- 
rily as in these trial experiments and the buds taken from good trees of 
known record, yet about 15 ° 0 of the Washington navel trees were dis- 
carted and a somewhat smaller percentage of the Valencias and grape 
fruits. 

if>3 - Bud Variations as the Cause of Deterioration of Old Fruit-tree Varieties. — 

See No 148 of this Renew 

10 j. - Rip3ning of Pears : Changes Taking Place During the Stages of Development 

and the Temperature Effects on Composition. — See No 217 of this Rccuu.. 

165 - The Direct Hybrid Bearer "4401 de Couderc ** in Portugal. — iKA*rF‘ 

D'Oijieira., in the Rctiu do Vit’tvVure , Year 27, No 13“**,PP laris, Nov, 

1920 

Results obtained in Portugal with the new direct hybrid bearer* 
4401 de Couderc, which has taken some time to propagate. It was only 
in 1918 that a plantation of 2 or 3 branched cordons could be made. 

Although the plantation is still so young, (in the second year), and in 
consequence the grapes are not very large, it has been possible to observe 
that the productivity of the vine is excellent and that it is absolutely 
resistent to mildew. The glucometric degree, acidity, and yield have 
still to be considered, all facts of great importance as regards a new vine 
This has been doiie by the author in comparison with Pmoi Noir and 
Cabernet Sanvignon (French) and Douzellinho do Casidlo and Alvarelhdo 
(Portugese). The following lesults were obtained :— 
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Pinot noir. 

Cabernet Sauvignon. . 
Donzellinbo do Castillo. 

Alvarelhao. 

4401 de Couderc . . . 


Density 

et 15 0 C 

Sugar | 

por litre 

Alcohol 

1109 

260 

*5-3 

1084 

194 

II.O 

1107 

255 

15.0 

1077 

175 

10.3 

IIIO 

263 

15.5 


Total 

acidity 

as 

Tartaric add 


Yield 
in juice 
per k«j. in cc. 


9.0 1 

500 

8.3 

542 

II.O | 

540 

12.0 

702 

85 

620 


166 - British Empire Forestry Conference. — Ouaritrh journal of For^trv, Voi. xiv. 
No. 4, pp 265-294 Eondon, Oct, 1920. 

The British Umpire Forestry Conference, consisting of the delegates 
from the British Empire, assembled in Condon on July 12-21, 1920. Af¬ 
ter ddiberation and discussion certain resolutions were passed which will 
be brought to the notice of the respective Governments. These may 
be summarized as follows. 

I. Forest Policy. — In view of the great importance to the Empire 

as a whole, as well as to each of its component parts, of producing a sus¬ 
tained yield cf all classes of timber, and of encouraging the most economical 
utilisation of timber and other forest products, and of maintaining and 
improving dimatic conditions in the interests of agriculture and water 
supply, each of the Governments of the Empire should lay down a de 
finite forest policy to be administered by a properl}" constituted and ade¬ 
quate forest service. • 

II. Survey of Resources. — The foundation of a stable forest policy 
for the Empire and for its component parts must be the collection, co¬ 
ordination and dissemination of facts as to the existing state of the forests 
and the current and prospective demands on them. (A note is appended 
descriptive of the Survey desired). 

III. Constitution and Status. — In order to attain continuity in the 
development of forest resources it is desirable that certain elements of 
stability be secured in the constitution of the forest policy. This may be 
done by the following measures : 

(1) The definition, where this has not been done already, of forest policy in a Forestry 
Act or Ordinance. 

(3) The reservation, for the purpose of economic management and development of 
forest land, under conditions which prevent tiu alienation of any which is primarily suitable 
for forests, except for reason^ consistent with the maintenance of the forest policy as a whole. 

(3) The assurance to the Forest Authority of funds sufficient to carry out the accepted, 
policy for a series of years. 

(4) The grant to members of the forestry service of the status of Civil Servants with 
due provision for pension. 

(5) The appointment as the chief officeis of the forestry service of persons having a high 
standard'of training in forestry, their selection and promotion being by merit alone. 

(6) The establishment in each of the larger parts of the Empire, and for the Colonies 
not possessing responsible government collectively, of an officer, or officers, having special 
duties of advising as to forest policy, and surveying its execution 
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IV. Organisation of Forest Industries. — Its) is extremely desirable 
that the Forest Authority should be in dose touch and consultation with 
organisations representing the interests concerned in the extraction and 
utilisation of timber and other forest products. 

V. Publicity . — It is the duty of the Forest Authority in every part 
of the Empire to adopt and encourage methods of education and publi¬ 
city in order that the people may be fully informed of the aims and pur¬ 
poses of forest policy and may thus be induced to co-operate towards its 
successful fulfilment. 

VI. Distribution of Forest Plants. — The Conference have had brought 
to their attention the advantages which have accrued in several parts of 
the Empire from the wide distribution of forest plants, and desire to bring 
the method of encouraging tree-planting by distribution of plants either 
from Government or private nurseries gratuitously or at cost price to the 
earnest attention of their Governments. 

VIL Terminology and Trade Nomenclature. — The following ques¬ 
tions should be referred to the proposed Imperial Forestry Bureau im¬ 
mediately on its formationi) Standardisation of forest terminology; 
ii) Correct identification of timbers, and standardisation of their trade 
names. 

VIII. Research. — The scheme of research work is set out in a report 
from a Committee appointed to prepare a draft scheme for the organisa¬ 
tion of that research work which is essential to the progress of forestry 
including both the production and utilisation of forest produce, the Com¬ 
mittee to pay particular regard to the importance of avoiding overlapping 
and of co-operation with existing institutions. The report deals with the 
organisation and sub-division of research, with the relation of the diffe¬ 
rent parts of research to one another and to education and practice, and 
with the subjects of research both generally and in relation to the needs 
of the different parts of the Empire. The report received the approval 
of the Conference and was recommended to their Governments for early 
consideration and approval. 

IX. Education . — It should be a primary duty of Forest Authorities 
throughout the Empire to establish systematic schemes of forestry edu¬ 
cation. It has been found for climatic and other reasons that it would 
not be possible for each part of the Empire to establish a complete scheme 
of forestry education of its own, and therefore it is essential that those 
parts of the Empire which are willing and able to establish complete 
systems should, as far a possible, frame such schemes with a view to com¬ 
bining for meeting the needs of those parts which can themselves only 
make a partial provision for their requirements. Part of this subject 
has been dealt with by a committee, whose report, which refers mainly 
to the higher training of forest officers is approved by the Conference. 
The main principles embodied in this report are as follows 

i) That one institution for training forest officers be established in the United King- 
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2) That students be selected from graduate.** having taken honours in pure or natural 
science at any recognised University. 

1) That it be an integral part of the work of the institution to arrange supplementary 
courses at suitable centres for students requiring special qualifications and also special courses 
for forest officers fnjm any part of the Empire, whether at the institution itsMf or at centres 
of training in other parts of the world The Government^ should recognise these courses as 
part of the ordinary duties of the ioie^t officer, at auv time during their service, and the Govern¬ 
ments concerned should give special facilities to inn>l officer in their service to attend such 
courses. 

4) That a Department of Reseaich into the f jrmati< >n, tending and protection of forests 
be associated with the training institution. 

5) Encouragement should be given to the existing provision made by Universities and 
Colleges for forestry instruction for tho*-e who do not desire to take the full couise suggested 
for the forestry service. It appears that this is especially applicable to the United Kingdom. 

It is also desirable to make adequate provision for woodmen's schools 
for the training of foresters as distinct from those which are intended for 
forest officers. 

X. Forest) y Bureau . — The Conference approve the suggestions and 
recommendations for the constitution of an Imperial Forestry Bureau, 
and strongly urge upon their respective Governments that they should 
contribute to the support of the Bureau as therein suggested. They feel 
that it will be largely upon the work of such a Bureau that the proper 
development of the forestry resources of the Empire will depend and they 
therefore cannot over-emphasise its importance as a part of Empire or¬ 
ganisation. The objets of the Bureau are defined as follows 

1) To collect, co-ordinate and disseminate information as to — (.1) Torest education, 
research, policy and a<lministraiion; the constituUon, organization,and management of forests; 
and matters arising out of or incidental to the growing of tinabei and other forest pioducts; 
(b, The resources, utilisation, consumption and requirements of timber and other forest 
products. 

To ascertain the scope of existing agencies with a view to avoiding unnecessary 
overlapping. 

*) To devise means whereby existing agencit s can, ii necessary, be assisted arid improved 
in the accomplishment ot their respect ve tasks. 

4I To supplement these agencies, if necu-saiy, in order to obtain auy information 
not now collected which may be required for the purposes oi the Bureau. 

5, To advise on the development of the forest resources of the Empire or of particular 
parts thereof, in order that such resources may be made available for the purposes of Imperial 
defence or or industry or ot commerce [1, 

XI. Future Conferences. —* The Conference is convinced that the hold¬ 
ing of Conference of Representatives of the Empire on forest^ matters 
is of great service. They recommend that the next Conference be held 
in the 3'ear 1923 and that, if the Dominion Government approves, it be 
convened in Canada. 


ii, v c ee R No. 107b •£</,! 
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167 - The Forest Resources of Spanish Morocco. — loenca , Year vi, xo. p . 131. 

Tortosa, 1919. 

The eastern part of Morocco which is under Spanish influence is to¬ 
tally lacking in vegetation. The forest products are limited to firewood 
furnished by B the brushwood which covers part of the mountains, especially 
those of the Quebdana chain, and Mounts Ameyer, Ziata, etc., and also to 
esparto (Stipa fenacissma), a textile plant which grows over 85 000 hec¬ 
tares of the mountains down to their lowest spurs, and which is now ex¬ 
ploited. No true woods exist in the known part of the central region, 
where fuel is regularly obtained from the brush which grows at Cudia 
Taifor, on Mount Dersa and its spurs covered with lenticus, heather, and 
arbutus. 

The " gabas ” of Larache, Bu-Xaren, and Sahel in the western region 
can fairly be called woods. In the region of Alcazar there are scattered and 
unimportant groups of trees. The dominant species is the cork-oak, 
mingled with small olive, wild pear and oak trees. At Larache the gaba 
extends over 3 000 hectares, about half of which is covered by the cork 
oak; that at Bu-Xaren covers about 1500 hectares, moreo r less mingled 
with the cork oak. 

That at Sahel covers about 7000 hectares, mingled with stands of 
oak and arbutus. This last area includes several villages and a great 
number of fields. In the gaba of Larache nearly all the cork-oaks have 
been stripped, the beneficial effect of which was observed from the be¬ 
ginning. In the gaba of Sahel parcelling out has been finished and the 
clearing of the brush and pruning of the cork-oaks is in hand. 

The gaba of Bu-Xaren is not utilised to such an extent as that of 
Larache to which it is joined, the whole making a forest 6000 hectares 
in extent. The gathering of fuel wood from these gabas is practised lairy 
regularly, a revenue of about 13 000 pesetas per annum being obtained. 

168 - The True Mahoganies. — Rolfe, R. H., in Royal Botanic Gardens , Kew, Bulhhn 

or Miscellaneous Information , No. 4, pp. 201-207. Edition, 1019. 

Of late years extensive planting of Mahogany trees has taken place 
in Trinidad and some other British colonies, and numerous specimens and 
fruits have been received at Xew with the enquiry as to whether they 
represent the true plant. Mahogany has long been known as the timber 
of a tree called botanically Swietenia Mahagoni Jacq., usually said to be 
a native of the West Indies and the adjacent coasts of Central America, 
but the term has also been extended to other red-brown timbers possess¬ 
ing somewhat similar properties, some of them belonging to other genera 
of Meliaceae and some to quite different families. The term, however, 
was originally applied to the West Indian tree, the timber of which has 
been known for upwards of 300 years, and under the name of Spanish 
mahogany, early became famous for the construction of articles of fur¬ 
niture. 

At a somewhat later date British Honduras became famous as a source 
of mahogany, which until 1886 was generally regarded as the timber of 
Smetenia Mahagoni . In that 3 T ear, however, Sir George Ejxg described 
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and figured a new species under the name of Swietmia macrophylla , this 
having been grown in the Royal Botanic Gardens, Calcutta, from seeds 
collected in Honduras. Since then it has been generally recognised that 
Honduras mahogany is specifically different from the West Indian tree. 
There is also a third species, S. kumilis, Tucc., a native of Western Mexico, 
which was thought to be in cultivation at Calcutta. Specimens of the Cal¬ 
cutta tree, however, including fruits, have recently been received at Kew, 
and prove to be a form of S. Mahagoni, Jacq. Further species formerly 
referred to Swietenia have now been transferred to other genera. 

The present paper is limited to a description of the species of S%ie- 
tenia proper, to which the true mahoganies belong. 

169 - Observations on the Planting of the Quicker Growing Conifers. — Stewart, 

H. S., in Transnctimis of the Royal Scottish Agricultural Society , Vol. XXXIV, 

Pt. 2, pp. 141-145. Edinburgh, Nov. 1920. 

The huge increase in the cost of plants and of labour, impels attention 
to the question of spacing, and the importance of ascertaining the best 
arrangement for various species of conifers in order to obtain the best 
silvicultural results at the earliest economic period. 

The author carefully watched the effects of dose planting on Japa¬ 
nese larch and Douglas Fir on a very favourable greensand soil and drew 
the following condusions. F,ven the dosest planting, at 3 feet, does not 
prevent, and only partially restrains branch growth, and if clean boles 
are required, hand pruning dose to the stem must be utilized. The 
inadequacy of natural deaning was evidently proved in two cases described. 

Taking into consideration the question of root room, to obtain the 
greatest possible amount of cubic feet of such timber over a given area 
within a period of 15 to 18 years, which is the time required before these 
species acquire marketable value, the following scale of planting distances 
is advocated:— 

For sitka spruce (pure) 5 y 2 feet; for Japanese larch (pure) 6 feet; 
for Douglas fir (pure) 7 feet. The number of plants required per acre 
(square planting) respectively is 1440, 1210 and 889. 

The author admits that this method of spacing will involve a certain 
amount of branch shortening in the earlier yea s etc., but the expense 
of these operations will not approach the cost of the initial planting of 
much greater quantities of young plants per acre. It seems dear that 
what may be reasonably dose for ordinary conifers is unreasonably and 
even disastrously dose for the quicker growing kinds. 

170 -The Establishment of a Douglas Fir ( Pseudotsaga taxi folia ) Forest.— 

Hofmann, J. V. (V. S Forest Service), in Ecology (1), Vol. 1, No. 1. pp. 40-53, figs 1. 

Brooklyn, N. Y., Jan , 1920. 

The varied combination of characteristics give the Douglas Fir (Pseu¬ 
dotsaga taxifolia) a wide range of adaptation, and a resultant superiority 

(1) Foreword. — This Journal is issued to meet the demand for the collective publication 
of articles on ecology. Its pat<es are open to all who have material of ecological interest from 
whatever field of biology. While the variety of lldds mav cau^e diversity of treatment, 
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over its associates. The measurable characteristics which give it such a 
prominent place in a formation where the red cedar [Thuja plicata) and 
the western hemlock (Tsuga heterophylla) comprise the climax forest 
may be briefly stated thus:— The production of heavy crops of seed 
which is an evident advantage as this seed is a favorite food of the indi¬ 
genous rodents. The surplus produced over the amount consumed by 
rodents is large and is stored away by them in the debris and mineral soil 
beneath the trees in “ caches " varying in size from a few seeds to bushels 
of cones. But before the following spring all traces of the rodents* work 
have been eliminated by the snow and rain. The seeds are thus preserved 
in their natural storage of cool temperature and moisture conditions which 
reduce the oxygen content of the soil. Experimental evidence has proved 
the seed to be viable after 6 years storage in this manner, but it may lie 
a longer period of indefinite length. When the forest is removed by fire 
or by cutting, the stored seed is left under favourable germination con¬ 
ditions and immediately responds to the stimuli. The same holds true 
of the Western White Pine, [Pimts monticola). With the Douglas Fir, 
the early and quick germination of the seed under favourable conditions 
and the rapid development of a long radicle so pronounced compared with 
hemlock and cedar, enables it to become established where the others 
fail. 

The unfavourable factors are the inability to withstand shade,which 
results in a reduced possibility in reproduction under a forest canopy. 
This is the underlying factor which makes the Douglas Fir a one genera¬ 
tion tree in a natural cycle of this formation, and results in a consequent 
elimination from the climax forest. 

These observations were made in the Pacific North west region of 
America with a view to pointing out that the above-mentioned factors 
are within the control of man, and it is on them that the scientific mana¬ 
gement of Douglas Fir must be based in order to keep the said region 
under continuous natural production of this most important species. 

171 - Mechanical Timber-Felling. — (tkrdil, it. (Inspecleur des Faux et Forets), in the 

Bulletin officiel dc la Dir ction des Rechercbes sneniifiques et Industtielles ct des Inventions 

reproduced in Le Bnis , Year 30, Nos. 28 and 20. Paris, Dec. 9 and 16, 1920. 

Timber-felling by hand is now a very costly and slow process, owing 
to the high cost of manual labour. This article supplies the latest 
information regarding the mechanical felling of timber in France, a 
problem which assumed great importance during the war. 

Each successive operation, clearing, cutting both small and large 
wood, trimming, and logging, requires, according to the author, a special 
machine. 

T rials of falling with red-hot wires have been discontinued in prac- 

yet the ecological significance of the papers will make them of general interest. Specialisation 
1 is inevitable, but makes moieurcent the reed for co-opetation. To approach different 
subjects frem ftimilrir points of view is to lay the foundations of co-operation. 
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tice, not only becase this method of carbonisation is too slow but there 
is too great a risk of killing the stumps and so ruining the coppices. The 
patent process of H. Gantke, whereby a moving red-hot steel wire is 
employed was also tried, but the author thinks that the best way is to use 
a cutting tool. 

The author briefly describes the instruments which were tested and 
found satisfactory; these were the alternating saw, circular saw, endless 
band-saw, mechanical axe or chisel, the wire or chain friction saw, the 
multiboring machine. 

The problem of clearing has been solved by small locomobile saws 
several types of which are described by the author. 

Credit must be given to the Americans who have produced a single 
machine which will carry out the whole work, with the help of a single 
workman. 

172 - The Use of Tanks in Sylviculture. — Hickel, R , in the Compter rendus dc VAcademie 

d?Agriculture de France, \ol. \I,No 3S, p. 003. Paris, Dec., 15, 1920. 

M. Laurent Raybaud, preparateur de botanique a la Faculte des 
Sciences de Marseille, has suggested the use of tanks in the forests as fire¬ 
fighters, in re-afforestation, and for maintaining the fire-trenches. 

In this last capacity, two tanks will be used, one on each side of the 
trench, dragging a harrow which will pull up all the weeds and throw them 
into the bottom of the trench, where they will afterwards be set on fire 
by flame-throwers provided with the tanks. The tanks will also carry 
a water tank, so that the upper edges of the trenches can be watered 
if there is any risk of the fire spreading in the forest. 

LIVESTOCK AND BREEDING 

173 - Hie Persistence or Disappearance of the Virulence of Aphthic Milk During 

the Manipulations Subsequent to Milking. — Eebaillv, c., in the Comptes rendu* de 

de VAcidemie des Sciences, Yol. 171, No. 21, p. 1029. Paris, November, 32, 1920. 

The author has shown (1) that the virulent nature of the milk is one of 
the earliest symptoms of aphthic fever, and that if given to young animals 
(calves and pigs) it causes their death from an acute form of the disease. 
On many farms, this mortality among the young stock has amounted to 
100 %. 

Certain breeders drew the author's attention to the fact that, formerly, 
on the same farms, epidemics of aphthic fever did not result in so many 
victims, and they" were inclined to think that some other cause of conta¬ 
gion was at work. In the course of his enquiries, the author recognised 
the truth of this remark, and he believes, that he has discovered why 
formerly, cases of rapid death were much less frequent. 

Now-a-days, the skim milk is given to the animals as soon as it leaves 
the separators, whereas, until recently, it was collected after the cream 
had risen, which is always attended by the beginning of lactic fermenta- 

(1) See R, Oct., igso.No. 1002. {Ed.) 
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tion. Under these conditions, the aphthic virus, which is very easily 
affected, becomes greatly attenuated, if not completely destroyed. The 
course of the present out-break is being carefully watched, so that the 
epidemic affords all the advantages of a large-scale experiment. On 
small farms, where mechanical separators have not been introduced, the 
young stock fed on milk in which lactic fermentation had commenced, 
were either immune throughout the epidemic, or contracted the disease 
in a mild form. The centralisation of the milk in large dairies, and the 
division of the skim milk, has had the opposite result, and led to the rapid 
spread of aphthic fever. This consequence could not be foreseen, as it 
was not known that the milk of apparently healthy animals which are 
in the incubation period of aphthic fever, is a source of infection. 

174 - The Dipping of Sheep in So-Calfed Carbolic Dips. —stead, a fResearch Chemist, 
Grootfontein School of Agriculture, MiJdleburg. Cape), in the Jnvnnl or the Department 
of Agriculture, Union ot South Africa , Vol. I, No. 6, pp f36-^;. Pretoria,^September, 
1920. 

The object of this paper is to warn both sheep fanners and dip pro¬ 
prietors that, while these so called dips are safe with some waters, they are 
unsafe with others. The most dangerous water appears to be of the mo¬ 
derately hard type, becase the oily globules separated under these condi¬ 
tions are very small and easily overlooked. 

Investigations were carried out with three different coal tar dips. In 
the first case, (mixture and water in the proportion 1: 50), of the first 
lot of 12 dipped, 6 died; of the second lot of 21 dipped, 5 died; of the 
third lot of 35 dipped, none died. Examination of the dip showed that 
it did not contain arsenic, that true phenol was practically absent, but 
that it contained higher phenols, pyridine, hydrocarbons, soda and water. 
It was not found possible to obtain a true emulsion by mixing with either 
fountain or distilled water; but distilled water mixtures contained very 
much less separated oils than the fountain water mixtures. The most 
perfect emulsion was obtained by boiling the distilled water before mix¬ 
ing, the explanation being that boiling expelled dissolved carbon dioxide 
from the water. A slightly improved emulsion was obtained with foun¬ 
tain water by placing it in a vacuum chamber (to remove carbon-dioxide) 
before mixing. An equally good result was obtained as that made with 
t unboiled distilled water, by softening the water with soap prior to mixing, 
and also by partially' softening the water prior to use by boiling. 

The author’s conclusion is that the first sheep dipped took with them 
out of the tank, not a chill, as was suggested, but separated oils.; that 
they were, in effect, dipped in too strong solution. The fact that all the 
sheep were not affected in a similar way may be attributed to the fact 
that the separation of oils was not found to be an instantaneous process 
and that some sheep were more resistant than others. 

In the second and third cases, the results of the dipping were of a si¬ 
milar nature to the first, and bear out this point. 

Recommendations. — 1) To free the dip wash of its separated oils 
by drawing absorbent material through it; 2) To soften the water before 
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using, or by adding more soap to the concentrated dip; 3) To use small 
tanks; 4) To wash the animals well with a solution of Epsom salts and 
water; a hypodermic injection of a watery solution of Glauber salts is 
also advised. 

The most reliable test, probably for the separation of dip oils, in 
doubtful cases, is to prepare some of the dip wash and pour it through 
a piece of blotting or filter paper folded to fit a funnel. Some at least of 
the separated oils should be retained by the paper. The risk that some¬ 
times attends the dipping of sheep in these fluids has also been noted in 
America (1). 

A note is added on the physiological action of carbolic acid by Fou¬ 
rth [Lecturer in Veterinary Science , Grootfontein School of Agriculture ). 

175 - Observation on the Body Temperature “of Dry Cows. — kriss, k. (institute of 

Animal Nutrition, Pennsylvania State College), in Proceeding of the National Academy of 
Sciences of the United States of America, Yol 6, No 8, pp 539-5 ti. Washington, D C., 
Sept, 1920 

An attempt was made to secure data regarding the extent and the 
course of the body temperature variations in cattle, and to study some 
of the factois that might influence them. The investigation covers a pe¬ 
riod of some 16 weeks. The animals were two dry cows used at the same 
time for metabolism experiments with the respiration calorimeter, in which 
strict control of feeding, environment etc. is maintained. 

The observations on the thermal gradient were made at a depth of 
4 to 7 inches, and all others at 7 inches depth. Results may be summa¬ 
rised as follows: 1) The rectal temperature was higher than the vaginal 
when measured at the same depth of 7 inches, showing, an average ex¬ 
cess of about 3°F. The relative values, however, varied under different 
conditions, but showed a trend towards parallelism; 2) A fall in body 
temperature invariably followed the drinking of water, varying according 
to quantity drunk. After the effect of the water drunk in the morning 
had been overcome, the temperature remained fairly constant till about 
2.30 p. m., otherwise it was practically constant the entire morning. 
From 2.30 until 5 p. m., there was a gradual rise in temperature; 4) Eat¬ 
ing of feed raised the body temperature slightly for about half an hour 
when the cows received a maintenance ration; 5) A comparison between 
the temperatures taken at varying depths showed the unreliability of 
measurements at a depth of less than 6 inches ; 6) The standing as compare 
with the lying position of the animal, had hardly any effect on the body 
temperature; 7) there was no difference in the temperature when measured 
before or after defecation ; S) daily fluctuations depend to a greater extent 
on the individuality of the cow ; 9) a variation of 8°F in the rectal tempe¬ 
rature of the same animal was observed, when measured at the same 
hour of the day under identical conditions and outside the influence of 
water or feed; while under the influence of water a difference of i.3 °F 
was observed at the same hour on two consecutive days. 

(1) See R, October 1917, No 935. (Ed ) 
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170 - The Influence of Dry versus Fresh Green Plant Tissue on Metabolism. — 

I. Forbes, E. B., (Oh ; o Agricultural Kx^rimcut Station The influuiu «»f l'ie-h Fool 
3 n Eactation, in Science, Vol. I,lx, No. 1^50, pp 467-4^, Nov., 13, 1930. — n. Robb, 

E. F. (University of Minnesota) Influence of *Drv versus* Fresh tVieeu Plant Tissue on 
Calcium Metabolism, in Science, Vol. IJI, No. 1 ^53, pp. 511» New York, Nov., 36,1930. 

I. — A report of experiments with cows carried out in the depart¬ 
ment of Dairy Husbandry at the Ohio Experimental Station. Since 1911. 
a Group of Holstein-Fresian cows were maintained on dry feeds and si¬ 
lage alone. No green feed was allowed. Several of the animals now in 
the group were bom in it, and had reached maturity entirely without 
green feed. 

The said cows grew to normal weight, and produced and reared 
calves without marked or certain irregularity, or abnormality. The milk 
production was fair only, it being obvions that with normal treatment 
these cows would have given more milk. They were easily forced off feed 
and were noticeably in a less thrifty condition, as indicated by flesh and 
coats, than the balance of the herd, which went to pasture. 

During the past summer, the author conducted palatability tests on 
these cows, with various mineral supplements, consisting of various cal¬ 
cium phosphate and carbonate preparations, fed alone or mixed with 
common salt. The cows showed a keen desire for such feeds, having eaten 
in several short periods, from approximately s / 4 lb. to more than 1 % lb. 
of mineral supplement per head per day. The avidity with which steamed 
bone was eaten, considered in connection with the discovery that negative 
calcium balances normally prevail during lactation in cows on dry feed, 
and the conclusion of Hart, Steenbock and Hoppert, that fresh grass 
favourably affects calcium retention, suggests that these dry-fed cows are 
in a state of mineral depletion, especially while giving milk. This suggestion 
appears therefore, to be a matter of practical importance in connection 
with milk production, but rations of dry feeds and silage though probably 
deficient in some constituent, are not entirely lacking in any essential. 

II. — In order to make more exact studies of calcium metabolism . 
on guinea pigs a group was fed with calcium free diets during aryl for 

2 days before metabolism periods of 3 days in length. This made it pos¬ 
sible to draw definite and reliable conclusions. The animals were under 
starvation conditions as regards calcium, but this lasted only 5 days, 
and examination of their bones did not show any difference compared 
with animals fed with liberal amounts of calcium. Animals that had 
been on diet of dried plants 14 days before the experiment, el imi nated 
twice as much calcium as those fed on fresh green plants, and which du¬ 
ring the experiment had received calcium-free orange jnice. With ani¬ 
mals that had been 21 days on a dry diet, the difference compared with 
the controls was more striking. Scurvy appeared in all the animals on 
the dry diet. t 

The author therefore points out that the antiscorbutic vitamine 
appears to be greatly reduced by drying (except in very acid foods e. g. 
fruits). The marrow tissue of the bones increases in proportion to the 
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real bone and calcium is apparently lost from the bones in this way. This 
contradicts the ide presented by Hart, Steenbock and Hoppert, that 
the loss of calcium with dry feed is connected with rickets or an anti¬ 
rachitic vitamine. 

177 - Fodder Values for Milk Rseording Societies and Dairy Herds. — Stewart, d w , 
in The Scottish J out nil ot Agriculture, Vol 3, No 4, pp 433-1^. Edinburgh Oct. 3920. 

A report of the Scandinavian method of calculating fodder values. 
In Sweden an average sample of barley is taken as the standard, therefore 
if 1 lb. of average barley is taken as the fodder unit, then the unit of any 
other food will be that weight of it which will give the same result as 1 lb. 
of barley fed to a cow in a properly balanced ration. The milk producing 
value of 100 lb. of barley is 75 lb. The starch equivalent is 72 lb. Hence, 
if a unit is chosen for the fattening of cattle or the feeding of pigs instead 
of milrh cows, the standard would be estimated on a similar basis to that 
described above. 

A comparison between the average Scandinavian analyses and those 
made in Great Britain shows little difference. There is, however, a dif¬ 
ference in the composition of homegrown fodders in Norway as compared 
with mid or southern Sweden; the former possessing a higher fodder 
value. 

The cows in the byres are divided into two groups according to whe¬ 
ther they are nearly dry or are low yielding, medium or high yielding. 
Rations are calculated for each group, and the individual animals receive 
the same amount of food daily. A cow moves from a higher to a 
lower group as her yield decreases. The rations are calculated as fol¬ 
lows: — 

Maintenance Ration. — For a 9 cwt., cow allow 6 2 /s units daily. For 
each 1 cwt. above (or below) 9 cwt., add (or subtract) .5 units. For each 
unit, allow .1 lb. of digestible proteid. These figures represent the bare 
• maintenance requirements of dry barren cows : but in-calf cows are allow¬ 
ed 50 % above these quantities. 

Production Ration, ( in addition to above ration). —- Allow 3.33 units 
for each 10 lb. of average milk (3.5 % fat), yielded daily. This applies 
to Ayrshire, ShortKom or Holstein cows, but 3.86 units per 10 lb. milk 
should be allowed for Jersey and Guernsey cows. (4.5 % fat). 

The cakes and meals mixture is worked out in the same way. It 
might consist of 31b. barley bran, 3 lb. dried grains, 2 lb. sesame cake, and 
2 lb. decorticated nut cake, or in that proportion. Of this mixture 1.02 lb. 
is a fodder unit, and this contains .207 lb. digestible proteid. 

In the keeping of fodder records the allowance for pasture may ap¬ 
pear to present a difficulty. If, however, cows are fed according to their 
live weights and milk yields this difficulty may be overcome. 

The results obtained in 10 years successful work by one of the Scan¬ 
dinavian control unions, showed that in the tenth year 165.9 lb- of milk, 
or an equivalent 5.7 lb. of butter, was produced from 100 fodder units 
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as compared with 120.8 or 4.13 for the first year, and 152.2 or 5.0S for the 
ifth year. 

The feeding standards for other cattle are recorded as follows : — 
Per Day per Head. 


Per Day per Head 


Young Daiiy Cattle 

I 4 ve Weight 

Fodder 

Units 

Digestible 

Proteid 


lb. 


lb. 

2—3 months. 

154 

46 

°-55 

3-4 » . 

220 

59 

O 70 

4—6 » . 

352 

7 5 

088 

6-12 » . . . 

484 

8.4 

0 y2 

12-18 9 . 

660 

92 

0 99 

18-24 » . 

8S0 

97 

I oft 

Over 24 » . 

. O93 

9 9 

I.09 

Fattening cattle 




1—2 years . .. 

880 

17.6 

I.76 

Adult. 

I IOO 

22.0 

I.65 

Cows .. 

I IOO 

22.0 

2*75 


By means of fodder records of each cow it is possible to see which of 
them pay for their keep. It will be necessary to weight up the food used 
by each animal during a whole day about 20 times in the year. The food 
actually consumed on the control day represents the average consump¬ 
tion during the 10 preceding and the 10 following days. By multiplying 
the fodder of the control day by the days in the period, the amount of food 
used is thus estimated. 

Marked progress has been made by the aforementioned control unions 
as the result of scientific breeding to get higher milk yields without low¬ 
ering the proportion of fat in the milk. 

A typical fodder table is given showing the average and variation 
to 1 fodder unit, and the digestible proteid per unit. The author states 
that his article is based on the publications of Prof. Nils Hansson : — 
" Handbok i Utfcdringsldra ” and “ Kontrollfdreningarnas Arbetsfalt ”, 
published by C. B. Fritze, Stockholm. 

178 - Lupins as a Livestock Feed, — See no. 119 of this Renew. 

179 - Press Cake of the Cohune Nut ( Attalea. Cohune \ — See No. 120 of this Review. 

,*&> - Crosses Between Ewe and He-Goa*, Between Goat and Ram and Between Sow 
and WM Boar iu Sardinia. — G*lbi sera, S., in La Clinica veter maria, Year "Shill, 
Nos. 21-22, pp. 585-586. Xilan, November, i 5 » 1920. 

Crosses between the sheep and he-goat, and between the goat and ram 
were made in ancient times. The Romans gave the names of tisiri to the 
offspring of the first cross, and of musmone to that of the second. 

[in-is«] 
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Several stock breeders have tried to repeat these experiments, but with¬ 
out success, although the existence of such hybrids has been reported 
more than once (1). 

The author has often observed the offspiing of he-goat X sheep in 
Sar dinia ; these anim al s in bulk, udders, and wool combine the characters 
of both parents. The female hybrids are preferred to sheep, on account 
of their larger milk yield. In order to obtain such crosses, it is necessary 
for the he-goat to have been biought up from a kid among the sheep. 
The hybrids are interfertile, but re-acquire the sheep characters. 

In Gallura, the ram and goat are frequently mated; the offspring re¬ 
semble the goat in shape and coat, the only difference consisting in the size 
of the ears, which are shorter and wider than those of kids, and are 
carried like the ears of lambs. 

Sow x wild-boar hybrids are very common, especially at the times 
when the herds of swine are sent into the oak-forest, where they lead a 
wild life. As a rule the offspring have a spotted coat, antf show certain 
characters that do not belong to domestic animals. 

Sometimes, the sow produces a litter composed half of young pigs 
and half of young wild boar, in which case, the latter separate from the 
former, and lead their own lives. 

181 - The Indices of fhe Mule. — Porcberel, \ , in Revue veterinaire, Vol. tXXII, Third 

Series, Vol. 1, pp. 7 * 6 - 755 . Toulouse, December, 19.20. 

The author has given the dimensions of the various parts of the mule's 
body and limbs {2); The ratios between some of these measurements give 
indices that, in certain cases, can supply information regarding the morpho¬ 
logy of the animals. 

I. Total cephalic index (relation between the maximum width 
of the head and its length calculated as 100). This index varies between 
38,3 and 43.3 in the mule, and between 35.7 and 56.09 in the ass. The low¬ 
est indices are usually found in the case of mules coming from America. 
The total cephalic index of the African donkey is larger than that of the 
Poitou donkey. 

No conclusions t:an be drawn from this index as to the transmission 
of the cephalic characters of either donkey or horse. 

The mule appears to be intermediate between these two animals; very 
numerous variations, however occur, owing to the transmission of the he¬ 
reditary characters of both horse and donkey which show themselves 
in the hybrids. 

II. Body index (relation between scapular-ischial length and circum¬ 
ference of thorax, the latter calculated as 100). — In the case of the mule, 
the author obtained figures varying between 83 and 98, in that of the don¬ 
key between 80 and 93. There is no connection between the body index 
and the origin of the animals. In pack-mules, the best indices vary from 
83 to 88, a_d indicate those that are most satisfactory for carrying loads. 

(1) See R , 1918, Nos 8S9 and 11.10. (Ed ) 

(2) See R. r Oct 1920, No 1010. (Ed ) 
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III. Thoracic index (relation between the greatest width and the 
greatest depth of the chest). — In most mules, the chest is usually more el¬ 
liptical and the ribs are less rounded than in the horse The author has 
observed variations between 83.6 and 90.5. 

IV. Index of compactness (relation between the weight of the ani¬ 
mal and the number of centimetres in height above one metre). — The fi¬ 
gures obtained vary between 6.5 and 9.7. 

In the case of pack-mules, this index should vary between 8.5 and 9.5, 
which shows a good proportion between the height and the weight of the 
animal. 

V. Dactylo-thoracic index (relation between the circumference of 
the cannon-bone and the perimeter of the thorax). — This in the mules 
measured by the author, varied between 0.096 and 0.121. The best measu¬ 
rement indicates that the circumference of the chest is 8 or 9 times that of 
the cannon-bone. 

In addition to the height, the weight of the animal must be taken into 
account, as a limb cannot be pronounced stout or slender except in propor¬ 
tion to the weight of the body it is called upon to support. In order to 
determine which mules of equal weight had the strongest legs, the author 
found the circumference of the cannon-bone per 100 kg. of weight. 

The lowest figure was given by a Corsican mule (3.75), the highest by 
a mule of American origin (5.31) ; the average was 4.44. 

In the case of the donkey, he found an average weight of 177 kg., the 
average circumference of cannon-bone 0.143 m., and the circumference per 
100 kg., 8.90 m. 

There is thus no connection between the circumference of the cannon- 
bone, and the load'the animal can carry 
95 C 2 

Baron’s formula v ^ - = load the animal can carry (C being the circum¬ 
ference of chest and H. the height at the withers), is therefore not always 
practically applicable. With this formula, too heavy a burden is obtained ; 
in the authors’ opinion, it can be estimated more accurately at between -J 4 
and 2 / 5 of the live weight. The figures thus obtained are lower, but in 
this case again, there is no connection between the volume of the cannon- 
bone and the theoretical load the animal can carry. 

182 - The Effect of Drugs on Milk and Fat Production (i). — hays, e. a and Thomas, 

M. G. (Delaware Agricultural Experiment Station), In the Journal of Aqrtcuttural Re¬ 
search, Vol. XIX. No pp. 123-138, figs 8. Washington, D C„ Kay 1, 1920. 

The opinion that milk production and butteriat yield can be influenced 
by the use of drugs is widespread among dairymen. The objects of the au¬ 
thor's experiments were: 1) To determine the effect of various drugs on the 
butter fat test of milking cows; 2) to study the effect on the total fat yield 
of producing cows: 3) to determine whether drugs have an effect on the health 
or on total milk production. The 4 cows of mature age selected for expe- 

(i) See R. July Sept. 1919, No. 9*6. (Ed.) 
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rimental purposes included one grade Holstein, one pure-bred Holstein, 
and two purebred Guernseys. The interval of experimentation with each 
drug was 5 days. The control and experimental periods alternated, and 
the order in which the drugs were given was so arranged that each cow re¬ 
ceived of the 8 drugs for a 5 day period. The cows were milked twice daily, 
the weight of milk recorded, and composite samples from each cow were 
tested for butterfat daily. 

The following table gives a summary of the results obtained: 



Average 
total milk 


i' 

1 


Fat test 


| Average total 

butter lat 

Drugs used 

1 

8 

1 ' 
1 

1 

£ 

-“S 

1 

1 

a 

8 

1 

1 

Treated 

1 1 

° s 

Control 

Treated 

l! 


lb. 

lb. 

lb. 


°o 

1 

% 


lb. 

lb. 

lb. 

* Food Tonic No. i. 

9’.2 

93 7 

+ 1-5 


4*37 

I 

4-57 

+ 0.20 

3.998 

4-*85 

+ 0.287 

Air slaked lime . . 

67*3 

81.9 

+ 14.6 

I 

5.21 

| 

5.00 

-0.21 

3.509 

4*095 

+ 0.386 

Fowler's solution of j 
arsenic.! 

107.3 

105.0 ( 

+ i -7 

1 

3-72 

1 

3.86 

^ +O.T4 

3-995 

4.210 

+ 0.215 

Gentian. 

113*5 1 

io8.'» 

— 5-3 

1 

3-93 

1 

3.98 

+ o.o<s 

4-459 

4.302 

— 0.157 

* German tonic mix- 
ture. 

1 108.8 

108.0 

— 0.8 1 

1 

1 

3-97 

1 

3-75 

-0.22 

4.203 

4.049 

— 0.156 

Physostigmine sul¬ 
phate ...... 

108.7 

99.9 

1 

— 88 ( 

1 

3-89 


3.60 

-0.29 

4.226 

3.706 

— 0.520 

Sodium bicarbonate 

93*1 

90.8 

+ 2-3 

1 

4-43 


4*43 1 

• + 0.00 

4**32 

4.020 

— 0.112 

Ginger. 

9-*5 

1 

93 8 

H 

) 

4 28 


4.32 | 

1 

1 +0-04 

3.968 

i 

4055 

+ 0.087 


• Food Tonic — 100 lb, oil meal, 5 lb., saltpetre, 5 lb, Epsom •salts, 5 lb., gentian, 5 lb., fenugrek, 
8 lb., powdered charcoal, and *> lb., sulpaur. 

** Tonic mixture — 3 oz., black sulpuide of antimony, ity oz, sulphur, 5 oz., each of fennel, caraway 
and juniper berries, 1 lb. common salt. 

A study of individual records and average records does not indicate that 
drugs have a very pronounced effect on the production of the dairy cow. 
Air-slaked lime, however, fed in 2 oz., doses daily, may possibly increase 
milk production and total fat yield, but no other drug or mixture tested 
proved to be of any marked value. Results do not indicate that the diffe¬ 
rence in character of milk of Holstein and Guernsey cows, has any relation 
to their manner of reaction to drugs. 

183 - Whiter Feeds for Ewes. — Arkell, P., in Farm and Dairy , Vol. XXXIX, No. 49, 
p. 1322. Toionto, Ont., Dec. o, 1Q20. 

The best feeds recommended for breeding ewes are swede turnips or 
mangels, good clover hay (preferably alfalfa), oats and a little bran mixed. 
The author feeds hay in the morning followed by roots, and roots first at 
night. For 1 doz. ewes, % bus. of turnips, 1 bus. of cut hay, and 12 qts. 
of grain as a midday feed, and hay and roots at night, would be good feed¬ 
ing and the flock should give good results. It is advised to give plenty of 
water also. Male animals should never be fed on mangels, as disease inva¬ 
riably sets in. 
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184 - Pig Feeding and the Cost of Pork Production. — nrsiox, a o iLectunr in Kuan 

Economics, JLoeds TJniver-atj), in Hit, Journal of V.'c Mini shy of A Htultvn, Vol XXYTT, 
No {, pp 34C»-T|.cj London, July, 1920 

The great reduction in the number of pigs kept from 1915 onwards, 
in England, can most probably be accounted for by the increasing difficulty 
in securing food supplies for them, and by the widely prevalent idea that 
the high prices of pig meal and miller's offals made the production of pork 
economically unsound. Now that feeding stuffs are more readily obtainable, 
and prices have fallen, it was thought by the author that the^ actual detailed 
records of the receipts and expenditure in connection with the manage¬ 
ment of pigs on a Yorkshire farm of just over 300 acres, 1918-1919, might 
be of interest. The Department of Agriculture of Leeds University has 
for some time past been engaged in investigations into the cost of produc¬ 
tion of milk, pork, beef, mutton, crops etc. on a number of farms throughout 
the country, including its own experimental farm. On these farms, detail¬ 
ed valuations of the live and dead stock are made at the beginning and 
end of each financial year. 

On the farm in question, the accounts for 1918-19 show a net profit 
of £414.195 5 d ; on the total capital outlay of £1,173.05 8 d the percentage 
profit would therefore be 35 % %. 

Although there was nothing very radically wrong with the method of 
feeding the pigs, it does not follow that the best or most economical method 
had been adopted. The average ration fed to the pigs during the year, adhe- 
red to the standards suggested by Kellner fairly closely. The average 
live weight per pig on the farm, throughout the whole year would be appro¬ 
ximately 150 lb. According to this, the daily ration actually contained: 

26 lb of dry mailer per 1000 lb live weight 
4 lb of digestible protein pei ioon lb live weight 
iq lb of digestible starch equivalent prr 1000 lb live weight 

If 4 acres of grass, at an approximate cost of £10, and the produce from 
1 y 2 acres of vetches, at approximately £12, had been placed at the dispo¬ 
sal of the pigs, it is probable that a saving of at least 3 tons of meal at £20 
per ton might have been effected. 

The author gives details of the cost of labour, food, rent and rates in 
addition to the Profit and Loss sheet. The importance of increasing to as 
large an extent as possible, the production oi cheap home grown foods, is 
emphasised, if pork is to be pioduced on the most economical basis, and the 
results in the farm described, show that the breeding and rearing of pigs 
can be done now on economical^ sound and certainly remunerative lines. 

185 - Report on the Fifth, Sixth, Seventh, and Eighth Victorian Egg-laying Competi¬ 
tions (1) 1915-1919 — Harp, A , (Chief Poultry Expert), in The Journal of the Depart¬ 
ment of Agriculture of Victoria, Vols. XIV to XVII, pp 6. Melbourne, June 1916-19, 

The Egg laying competitions started in Victoria 1904-1905 at the 
Dookye Agricultural College. Then, six White Leghorns won the test 
with 1313 eggs for 12 months. In the test concluded at Burnley in 1916, 


(1) E01 fourth leport of Competition, see R, Sept 1915, No. 915. (#<*) 
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the winning pen produced 1661 eggs, in 1917, 1503 eggs, in 1918, 1405 
eggs for 11 months only and in 1919, 1511 eggs ditto. These results are 
with light breeds in the wet mash section. Each year the White Leghorns 
were very much in the majority in the light breed tests. Figures indicate 
similar comparative results with this breed in the dry mash section. 

With the heavy breeds, Black Orpington invariably took the leading 
place. Wet mash section1915-16 total eggs = 1,507 ; 1916-17, 1409 
(12 months); 1917-18, 1274; 1918-19, 1306 (11 months). 

In Competition 7, the most interesting result was the Black Orpington 
hen which laid 307 eggs in 11 months, the highest result on record. 

In Competition 8, no records were achieved, but the general results 
were satisfactory. The only other Light breeds besides White Leghorn 
taking part were Ancona, and Minorca, the first showing the best results. 
With heavy breeds other than Black Orpington, the Rhode Island Reds 
were the best, and showed superiority to the Silver Wyandottes and Buff 
Plymouth Rock, competitors in 1917-18. 

The author gives details of the feeding and housing of poultry, and 
in the Journal 1919 suggest the advantage of a Co-operative Poultry 
Farmers Society to ensure success in the poultry industry and obviate 
difficulties in egg transport, etc. 

186 - A flew Brazilian Breed of Fowl: The “ Music? *\ — l-e Carvalho, d , in Chacaras 
e Quintaes, Vol XXXII, No. 4, pp. 275-2/6 + 1 fig Sao Paulo, Oct., 15, 1920. 

At Barra de Paraopeba (Western part of the State of Minas), there 
exists a breed of fowl which is distinguished by its peculilar crow, whence 
the local name of " Miisica ” or “ musicians ” which according to the 
author, suits them but little. They appe r to be a pure breed, which 
has been neglected and is now degenerate. 

The plumage has always 2 colours : yellow tipped with black, or black 
more or less speckled with white. The hens are the same colour as the 
cock, but are less brilliant. Moreover, the dorsal region is very inclined 
and forms an acute angle with the tail. In both sex s the tarsi are a green 
that is almost black; the small lobes are white and very regular ; on the 
crest is found a rudimentary tuft; the crest is simple, evenly dentate 
and upright. The flesh is white and the skeleton slender. 

The cock is the same size as the common hen but is of very different 
appearance. The tail is long, curved, and 'carried well, and gives him 
a very elegant appearance. 

The author has undertaken the selection of this hardy and vigorous 
breed, because its characters are of practical value, neglecting however, 
the character from which it takes its name as it has no agricultural value. 

187 - Wintering Bees in Canada (i). — Sladen, F. W E. (Dominion Apuri-t), in Bulletin 
No. 43, Dominion of Canada , Department of Agriculture, Dominion Experimental Farms , 
pp 3-12. Ottawa, 1920, 

The author explains in detail the reasons why succ ssful wintering 
depends chiefly on three conditions, namdy; the need of populous colonies 


(1) See R. Tune 1918, No 670. [Ed.) 
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consisting mainly of young bees, plenty of wholesome stores in the combs, 
and adequate protection from the cold. 

The two ways of protecting bees are compared, i. e. 1) out of doors 
incases Med with packing material, and 2) in doors in the cellar. The 
first method is found preferable in comparatively mild districts, and the 
latter in colder areas. 

I. — The best and most economical type of wintering cases is found to be 
one made to take four hives en Hoc and usually back to back. This method 
encourages warmth., and uses less material per colony, in construction. 
The case should be at least large enough to allow 4 inches of packing between 
the hives, and the sides and bottom of the case, as well as a space of 8-10 
inches between the hives and the cover to serve as a air chamber. The 
sides and floor of the case should be of grooved and tongued boards, and 
the roof should be of thin boards nailed to a strong frame in telescope 
form, and covered with roofing to make it waterproof. A collapsible case 
is found to be convenient. 

The construction of the flight holes needs particular attention and 
they should be cut in the sides of the case opposite the hive entrance, but 
a least 1 foot apart, To meet both winter and spring conditions the author 
advises the cutting of the hole 4 to 5 inches wide by 1 inch high, and to 
have a close-fitting piece of wood revolving on a screw which will reduce it 
to 1 inch by 3 / 8 inch, or 3 / 8 by 3 / 8 of an inch. There should be no project¬ 
ing ledge beneath the winter entrance to lodge snow and ice. 

In a cold region, it has been found advisable, in placing the hives in 
the case, to leave a board or oilcloth covering over the combs to prevent 
the escape of too much heat and moisture. By placing sticks underneath, 
a passage is made for the bees to pass over the combs, and should be at least 
5 / 8 inch deep to prevent the blocking of the hive entrance and flight holes 
with dead bees in winter. 

The packing should be well air spaced, and the process earned out 
in September, preferably before the fall feeding is done, and the bees ought 
not to be removed from the cases until late spring. 

Experiments covering seven years at Ottawa, have shown that colo¬ 
nies wintered outside in the 4-colony cases, began breeding earlier and 
averaged stronger by the end of May, than those wintered in the cellar, but 
careful preparations were essential to ensure success. 

II. — Bor a good bee cdlar, the temperature keeps steady between 
45 0 and 50 °F, the air is fairly dry, and not without ventilation, and light 
is excluded. 

The cdlar should therefore be low in the ground and thus very little 
affected by changes in the outside temperature, and the ground should be 
well drained. 

As to the time to bring the bees into the cellar, the best time advised 
is as soon after the last good flight as possible. In many places this is 
early in November, The best date to bring them out is usually when the 
willows come into bloom, if the weather is favourable. 

A brief survey is given as to spring management. 
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18b - JapaneS3 Bivoltines in Italy. — Acqt t a, C. (R. Scuola Supcriore di Agrieoltura 
m Portin), in Inform mom scrtche, Year \II, No. 20, pp.301-303 Rome, Oct, 20, 
1020 

Numerous second rearings of Japanese bivoltine breeds imported 
3 years previously were carried out in 1920 in various parts of Italy. From 
observations made by the author in many sericultural establishments, 
according to rearings made at the Higher Agricultural school atPortici, 
it can be said that, save for certain percentage of failures, which were always 
normal in all the rearings even in spring, the Japanese bivoltine breeds 
of silkworms, and especially the “ Nipponshiki ” breed, which was preferred 
to the others, have given very satisfactory results; they have proved very 
resistant to high summer temperatures, and the cocoons have given a very 
good yield on winding. These results were observed particularly in those 
localities where the seed was promptly distributed and had not to suffer 
during the period of embryonic development. 

In the Osimo district (Province of Ancona) where 120 oz. was produced 
and distiibuted by a local establishment, there were only 3 or 4 failures, 
although the temperature frequently rose above 30 C°. 

Crossing between female bivoltines and golden males also gave satis¬ 
factory results, but the resis ance to great summer heat was slightly de- 
c* eased. 

According to the author, and contrary to the opinion of Camp¬ 
bell (1), the problem of second rearings in Italy may be solved if the 
following precautions are taken. 

1) Establishments that prepare summer and early-autumn grain 
should really use these breeds, and abandon the system of distributing 
the seed of common annual breeds, which have generally proved to be 
unsuited to these special rearings. 

2) The preparation of bivoltine “ seed ” should be made according 
to rule this being especially important because of the frequent phenomenon 
of false bivoltinism. 

3) The breeders should take the greatest care especially during the 
first stages when, because of the rapid drying up of the leaves during the 
great heat of summer the young worms which lie hidden under the leaves 
are easily lost. The breeder does not see them* and consequently after 
rearing, he is astonished to find so few worms and consequently, so few 
cocoons, although there has been no disease. 

In any case, it should not be expected that the yield obtained in summer 
is as great as in spring; the average weight of the cocoons produced per 
ounce is always much less in summer, and the consumption of leaves is 
a 1 so less 


ti) See A\, Nov -Dec , iqzo, N5 11 Cf\ (Ed) 
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189 - Cultivation Of Eri Silkworms. — Jardine, N. K. (Inspector of Plant Pests and 
Diseases, Entomological), in The Ttobical Agriculturist, Vol IyV, No. 4, pp -347-249. 
Peraricmya, Ceylon, Oct, 1920. 

The production of Eri silk (1) is more in favour in Ceylon than 
mulberry silk. The worm is fed on the leaves of the castor oil plant (Ri- 
cinus communis). When th^ worms are full fed £.nd show signs of spinning, 
they are put into baskets containing dry leaves or shavings. Dry mango 
leaves have been found successful. After seven to ten days the cocoons 
are picked out and cleaned, and then placed in a tray. 

The author advises the isolation of laying females in order that the 
egg masses may not become mixed, for it is of gieat importance that the 
silk rearer be assured that various egg masses are free from the pebrine 
disease which is transmitted to the egg. 

After the moth has emerged the cocoon contains the chrysalis and cast 
off skin of the worm. An ingenious little machine was invested by Corytok 
for I/EPROY which turned the cocoons inside out rapidly and efficiently, 
and the debris thus was readily removed. 

The following figures may be used as a guide to the producer: — 1 oz. 
of seed (eggs) should give approximately 112 lb. of green cocoons, which 
would dry down to about 36 lb. of dean dry cocoons — the products 
accepted by the silk spinners. 

The following table gives the details approximately for 1 oz. of eggs 
(30.000 to 35.000 eggs) with regard to the quantity of food, and the space 
required: — 


Stage 

Days 

Food in lb 

Area in sq. ft, 

I 

5 

4 

Z 

2 1 

1 4 

12 

9 

3 

6 

40 

30 

4 1 

7 

112 

zoo 

5 

1 IO 

i 700 

200 


FARM ENGINEERING. 

190 - The “ Excalsior 99 Motor Plough. — Dessaissjx, R., ill the Journal d*Agriculture prati¬ 
que, Year 84, No. 52, pp. 51 *-515 + 1 fi?. Paris, Dec., 23, 1920. 

The " Excelsior ” motor plough, made in Czecho-slovakia, and sold in 
France by *M. A. Ravaud (i, rue des Italians, Paris) took part in the demons¬ 
trations held recently at Chartres (France). The 4 cylinder engine, de¬ 
veloping 35-40 H. F., is mounted in front of the driving wheels, which are 
provided with short land grips,placed at right angles to the spokes; one 
of these wheels travels in the furrow. The driver is protected by a hood 

(1) Sec R. Sept., icjia, No 1331. 
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and the steering is* controlled through the steering wheel placed behind the 
chassis. 

The lift is automatic when the reverse is put in. lhe width of the 
plough is about 4 feet. 

The makers claim that the Excelsior will plough 7.5-12.33 acres in 10 
hours at a depth of from 4-15 inches, consuming between 2.5-3 gallons of 
petrol per acre. At Chartres the Excelsior ploughed 4 174.56 sq. yds. in 
one hour. In the appended illustration the plough bodies are raised in 
order to show the position of the stays. A frame in sections, which bolts 
on to the projecting flanges of the grips is provided for road transport. 



Excelsior motor plough 


In the illustration the off-side driving wheel is completely fitted with 
this frame, the frame having been only partially fitted on the near wheel. 

The Excelsior motor plough can also be used for hauling various 
implements and it is provided with a pulley mounted in front for belt- 
driven machinery. 

191 - Horse Harness. — Ringelmann. M., in the Journal d? Agriculture pratique. Year 8, 
No. 53, pp. 533-534 + 2 figp. Paris Dec., 30, 1920. 

Several articles were published in 1919 by the Journal d* Agriculture 
pratique on harness for farm horses. The type of harness which required 
e xamin ation most was that of the liberated regions of France where recons¬ 
truction has to be proceeded with as quickly as possible. This is why 
studies were"made of the harness of the following departments of France: 
Nord, Pas-de-Calais, and the Aisne (1919, No. 24 and 19x9^0 13), Somme 
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(1919, No. 26) Marne (1919, No. 45), Ardennes (1917, No 13 and 1919, No. 
29), Lorraine (1919, Nos 16 and 34) then certain types of interest to the 
departments of Memthe-et-Moselle, Meuse, and Vosges (1919, No. to). 
In these studies the weight and sizes of all the chief part were given 
remembering that the dead weight of the harness should be reduced without 
impairing its strength. 

American harness (see figure) is generally lighter tfyan that used in 
France, Gt. Britain, Brittany, Luxemburg, Holland and most probably 
in the Rhineland. 

The headltall comprises a snafile bit a, cheek straps &, and rosette V 
brow band c, crown d, throat lash e, lash strap /, blinkers g, r eins h, and 
guides i. The pull is taken by the collar furnished with wooden hames 



American harness. 


j, and padding A. The leather traces t are long and end in the chain 
traces t\ They are held by straps from the saddle m, and a girth n. A shaft 
strap 0 is fastened to the collar for use with mowers and harvesters. In 
France, this strap is fastened below the collar and frequently gets in the 
way of the horse. This is reduced by fixing a support or forecarriage to 
the shafts of the mowing, reaping and harvesting machines. At o' is a 
spacing strap. The breeching consists of a long crupper l> passing from 
the collar, under the saddle and finishing in a tail-band 11; hip-straps p, 
support the breeching $, which is jointed to the traces, just behind the 
girth, by breeching straps. 

This American harness is made of black leather, with a felt collar 
band and is very well finished 
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192 - A Hot-Air Drier lor Making Soluble Milk Powder, — Cabizza, a M (Buenos 
Aires), in L'A a ricolhua colonial1, Year XIV, No 8, pp 321-325 + 1? 1 Florence, 
Aug, 1920 

Milk powder, as made in Australia, Madagascar, Liberia, etc., by 
machines with cylinders superheated with dry steam at H5-I20°C is 
insoluble and, consequently, unable to replace natural milk. On this account 
it is not much used. 



Hot air drier for making soluble milk powder. 


The author has invented a hot air drier (Cabizza, Patent No. 15 665 
Argentine Republic) which produces perfectly soluble milk powder retain¬ 
ing its natural colour i. e. , which has not been partially burned. 

This drier consists of a chamber A built of insulating material such as 
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reinforced concrete lined internally with porcelain, an inverted funnel 
B also lined with porcelain, a spnyer G which can be regulated 
from the outside and has an inlet pipe E which communicates with a 
copper circular tank. The recipient G is provid ed with a hole and discharge 
pipe H with ports at I. Four inlet pipes D in the walls of A admit hot 
air from a furnace. The milk is previously heated and passes into a com¬ 
pression chamber whence it passes at a pressure of 10-12 atmospheres into 
the pipe E and thence into the sprayer C which sends it into the chamber A 
in a fine spray. Here it comes into contact with a continuous stream of hot 
air from the pipes 1 D, by which the solids are separated from the vapour, 
which escapes through the exhaust ports L . The solid matter falls in 
the form of a fine powder arriving at its maximum dryness just as it passes 
through the funnel B into the recipient E. From F the milk powder 
falls into G whence it is aspirated into a recipient placed out of contact 
with the heat whilst the hot air passes out through the fine meshes of the 
recipient into the exhaust H. The circulation of the air through the furnace 
into the chamber is maintained by one or more pressure fans. 

With this method, coagulation of the casein and carbonisation of the 
sugar which renders the milk insoluble, is avoided. The - milk does not come 
into contact with any metal during this process, and it occupies the great¬ 
est possible area as it is in the form of very small globules, so that 
these are thoroughly dried. As regards yield, 100 litres of fresh milk 
give 12.5 kg,, of dried milk. The cost of a plant capable of treating 10 000 
hectolitres a day is 500 000 pesos (£ 100 000 at par). 

The author considers that this industry should be taken up in coun¬ 
tries such as the Argentine, which are rich in cattle and where the 
cheese industry is of secondary importance and in those countries such as 
Italy, where there are fewer cattle, but the cheese industry is well 
developed so that the cheese factories can dispose a much larger amount 
of milk. 


193 - The Round Barn. — Fjraseh, W. J., in Circular No. 230 , University of Illinois , Agri¬ 
cultural Experiment Station , pp. 3-52, figs 52. Urbana, Illinois. September 1918. 

The author states that the round barn may be adapted to the require¬ 
ments of various types of farming and that the farmers who had already 
used them were unanimous in declaring them economical in construction 
and convenient for the feeding and care of stock. The circular construc¬ 
tion takes advantage of the lineal strength of the lumber, which is some 
twenty times that of the cross-grain shearing strength, thus making it pos¬ 
sible to use smaller or fewer pieces than are ordinarily used in a rectangular 
structure. The studs in a round bam may be placed 2 feet to 2 feet 6 
inches apart, in comparison with the 16 inches spacing in the rectangular 
form; yet the circular wall is strorger. Another item of economy is in 
the requirement of less framing lumber as not a single framing timber larger 
than 2x8 feet is needed above the joist. If the siding is put on vertically 
and a hip roof is built, no scaffolding is required inride or out during con¬ 
struction 
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The objections raised with regard to the difficulties of lighting, and 
that rectangular objects cannot be placed in a circle without waste of space 
can easily be overcome, by properly spacing the windows well up towards 
the ceiling and by building circular silos etc,, and especial^ designed hay 
tracks A high board fence radiating from the bam acts as a wind break. 

A comparison between the amount and cost of material in round and 
rectangular barns has been made by an expert barn builder. Round 
''bams 600 feet and 90 feet in diameter, constructed entirely of wood are 
compared with both plank and mortise frame rectangular bams containing 
the same number of square feet of floor space. 

Round and rectangular barns of the same area and with 20 ft 
posts not including foundation and silos . 

Round bam ] Rectangular barn 31 X 78 Y> feet 


Haicrlalb 60 ft 

in diameter ptank £rame Mortlse bame 

Per rboo ft. 

Framing lumbet. 13 976 ft. at 9 33 461.20 19 833 ft, at $ 33*=! 65* 49' 29 074. ft. at $ 33 -$ 950 44 

Sheathing siding and ilo- ( I 

onng.'12 971 ft. at $ 35 453 9 s 15 355 ft. at $ 35 «*• 537.4315 355 ft. at $ 35=$ 537.4 

^Shingles. 114 000 ft.at $ 4 50 =-l 98 00 45 000 ft.at S 4.50-^02 50 45 000 ft. at 4.50 », 203.50 

Bolts.| — 1 20 88 — 

Total cost of lumber . . | $ 1113.18 $ 1415 30 $ 169947 

Plot ortional cost . . . 1 100% 127 c 153 % 

Content, cubic feet . . 117,669 ' 117,128 117,138 


The rectangular bam has stall room for two more cows than the 60 
feet round bam but this is compensated for by the fact that the latter 
contains space m the centre for a silo 18 feet in diameter. 

A 90 foot round bam with 20 foot posts has a capacity of 33 000 
cub. feet in excess of the rectangular barn measuring 32 X 36 feet with 
20 foot posts and with a stable below. 

Full details with illustrations are given showing the roof cupola, and 
door constmctions and the hay outfits. The diagram shows a round barn 
that is giving satisfaction. 

RURAT, KCONOMICvS 

194 - Agricultural Accounting in Norway during 1918 and 1919 . —7 idski ift for det 

Norskc Landbruh, Year XXVII, Part ft, pp. 312-319 Christiania, Aug, 1920. 

For the agricultural year 1918-1919, there were 28 accounts sent in 
by Ostlandet, 18 by Trondelagen 24 by Vestlandet, 21 by Sorlandet, 7 by 
Nordre osterdaten, 4 by Nordland or 102 in all. The period covered is 
from April 1, 1918 to March 31, 1919. 

The prices of the chief agricultural products have risen in comparison 
with 1917-1918, but not to such an extent as in 1916-1917 and 1917-1918. 
l In certain cases the price of cereals showed a tendency to fall. 
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Table I. — Average percentage yield, of the chief crops. 


Haj g, Cereals 


u 

si 

1 

1 

_ 3 1 I 

61 ! 1 ' * $ $ 111 

Si 5 1 0 1 , * t || 

Turnips 

Percent Perctnt Pc"cent Percent Percent Percent Percent. Percent Percent 


Ostlandet 

90 

00 

76 

94 

92 

96 

97,1 

84 

97 

Tronddagen . 

118 

84 

86 

102 

97 

77 

95 

108 

08 

Vestlandet. . . . 

98 

90 


IOI 

93 1 

53 | 

8S 1 

78 

no 

Sorlandet 

88 

9 - 

no 

89 

95 1 

981 

91 

92 

69 

Nordre Osterdalen 

IOI 

98 

— 


76 1 


91 

Si 

Nordland . . . 

98 

89 

_l 

83 

112 | 

— 1 

100,1 

105 

1 ~ 


Ta^bi.t: II — Average value, in Krona per unit area of cultivation 



S 

73 1 

1 ! 

1 1 l 

1 

*! I 



s 

1 1 

3 1 
§ 

£ 

I 

0 

« , 

!i 
** 1 

& 

Area of farms (ij 

295 5 

163 2 

55 1 

80 9 

77 3 1 

958 

Per area unit : 

1) 3*and capital . . 

2Q4 46 

28l IT 

4II3I 

48047 

39i 15 ' 

244 25 

2) Gro-is receipts. 

139.17 

I46 30 

141 39 

195 17 

120 84 1 

11871 

3) Fxp^nse^ 

73 5i 

70 20 

106 60 

13203 

84 85 1 

52 59 

4) Net receipts. 

63 66 

76 10 

34 79 

6314 

35 99 

I 

66.12 

5) Interest on circula mg ca- 





pital . 

22.67 

274 

8 67 

13 01 

985' 

24.83 


(ij According to a publication by the Norwegian Agricultural Siatisics office, th< 
unit of area (not specif ed here) appears to be the Maul A crland of o 9844 hectare 1 golf 
Kiona = 1.389 fr. at par ( Fd) 


This table shows that the circulating capital has increased since the 
preceding year, owing to the continual rise in prices. 

The Superintendents' salaries iu Kronor per day, those for 1917-191^ 
being given in brackets, were as follows — Ostlandet 12 n (1876) 
Tronddagen 9 67 (7 38) ; Vestlandet 9 78 (6 57), Soilandet 10 38 (7.29) 
Nordre Osterdalen 9 77 (6 57); Nordland 9 55 (6 75) 

Labourers' salaries per day averaged 9 28 kr in summer and 8 26 kr 
in winter. 

The net receipts have greatl}" increased in Nordland and Trondlager 
not so much in Ostlandet, and are roughly the same as the prece ding yeai 
in Vestlandet In Sorlandet they have decreased by 10 % and in Nordre 
Osterdalen by 20 %. 

[IM] 
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TabeE III. — Cost of cultivation and gross receipts in Krona per unit area 




1 

•s 

1 i 
| 

1 

Vestlandet |j 

! 

" | 1 
i ■ 

1 

Nordre | 

Osterdalen j 

Nordland 

Expenses : 

Fcrti’iser. 

Concentrated goods . 
Manual labour .... 
Other expenses.... 

.... 

1 

5-39 | 
11.75 
43.14 
15-83 

t 

4.23 

6.53 

48.71 

10.73 

2.61 

4.68 

85.60 

13.71 

7.08 

19.11 

84.47 

21.37 

1.76 

631 

64.OI 

12.77 

x.97 

4.25 

38.96 

7.41 


Total 

75.51 

70.20 

106.60 

133.03 

84.85 

52,59 

Gross receipts : 

Crops . 

Cattle. 

Eand and house rents 
Other receipts . . . • 

• . . 

64.90 
69.30 
3.86 
I.II 

59.96 

81.07 

4-29 

0.98 

27.10 

102.45 

7.36 

4.48 

57-08 

I?I. 5 I 

4-54 

2.04 

739 

108.18 

4*93 

0.24 

3063 

84.69 

2.85 

0-54 


Total 

139.17 

146.30 

141.36 

195.17 

120.84 

118.71 


These tables show that the results were, on an average, very good in 
all the provinces, and that it can be said that those farmers who sent 
in their books are possessed of intelligence and energy superior to the 
average in their respective provinces. 

195 - The Cast Price of Wheat in the Region of Toulouse and the Pyrenees, Fiance. — 
Cotjzinet, in La tie A^ncolect rural ?, Year IX, Vol. XVII, No. 41, pp. 231. Paris, 
Oct., 9, 1920. 

The following statistics give the average production of wheat per 
hectare in Toulouse and the Pyrenees. 

Francs 


12 hi. per hectare at 88 fr. per hi. 1 056 

Value of straw 15 fr. per 100 kg. 180 


Total per hectare ... 1 236 

Labour : 3 preparations at 150 fr p. prep, per h. or per 12 hi, i. e. Francs 

450 fr. for 13 hi. per 1 hectolitre. 37.5o 

Fertilisers : 400 kg. superphosphate per h., 120 fr. for 12 hi. per 

1 hi. 10.00 

Seed : s.*o hi. per h. at 90 fr.pcr hi. 216 fr. per h. per 12 hi., 

per hi.. 18 00 

Two harrowing and 1 weedin j: firs, to cover seeds, second, in 

spring, to break down surface at 60 fr. per hectare, per 1 hi. 5.00 
Cost of hanesUni: Stacking, transport, threshing, preparation. 

— Note: Because oi laid straw in some parts, manual 
labour is necessary.„. 10.00 

Carried forward . . . 80.50 1236 
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Francs Francs 


Cat rial finward . . . 80.50 1 236 

Cost of threshmg 1 Contractor per hi.. 3.00 

Coal, 450 kg. per 100 hi.: 50 fr. per 100 kg. storage: i. e. 

225 fr. i. e. per hi. 2.25 

Food for 3 contractor’s men: 45 fr. per day or per 100 hi : 

8 i. e. per r hi.. o. *5 

Staff. 20 persons at 15 fr. pet day {food included), i. e. 300 

fr. per 100 hi. 3.00 

Loss due to bad weather, breakages to machine, moving, and 

contingencies. 1.30 

Total cost price per hi. • • 90.50 

Therefore per hectare 90.50 * 12 .. 1 086 

Difference or profit . 150 


This profit will pay the “ fermage ” or interest on land capital, ensure 
the upkeep and amortisation of material, etc. 

196 - Cost of Pork Production. — See No. 184 of this Review. 

AGRICULTURAL INDUSTRIES 

197 - Apiculated Yeasts In the Fermentation of Wine. — De Rossi, g., in Le stazioni 

sperimentali agrurie Italians, Vd1. LUI, Tarts 7 - 8 - 9 , PP- 233-297 + 8 diags., bibliography 
of 134 works. Modena, 1920. 

Apiculate yeasts are widely distributed in nature. They not only 
take part in the process of vinification of fruit juices, but also in a n umb er 
of other spontaneous processes of alcoholic fermentation. Different au¬ 
thors have given these yeasts a considerable diversity of characters. It 
is due to this that the conviction has been held for a long time that they 
comprise a certain number of distinct races of varieties as regards appear¬ 
ance, size, fermentative activity etc. Recently it has been demonstrated 
that the collective species Saccharomyces apiculaius can he divided into 
several distinct species. Some of these, capable of producing spores, be¬ 
long, according to Zikes, to a new genus, Hanseniaspora, whilst the asporig- 
enous forms for which the name Saccharomvces appear unsuitable, has been 
named by Klocker as Pseudosaccharomyces. Klocker has described 
16 species of Pseudosaccharomvces , but the differences between their cha¬ 
racters are not very clear and it is certain that more careful examin ation 
would reduce their number considerably. Will has described 3 species 
which he named Pseudosacch. vim and Pscitdosacch. cercvisiae. 

m author has found, on the grapes and in the must of the Umbrian 
region, 2 apiculate forms, which a microscopical examination of recently pre¬ 
pared cultures, has served to differentiate clearly and which show diff erent 
physiological aptitudes. One form showed characters that closely resem¬ 
bled those common to apiculture ferments, and the author proposes to 
call it Pseudosacch. apiculaius. The other, which is more rarely isolated, 
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the author names Pseudosacch . magnus. The author has not thought 
it opportune to try to subdivide these 2 species still further according to 
the differences which can be observed in the various strains which were 
examined; these differences, generally of a quantitative nature, were very 
slight, and did not group together sufficiently to constitute the character 
proper to one or more parent strains Pseudosacch. apiculatus is alow 
yeast, whose cells, in liquid or solid cultures of recent date appeared chiefly 
apiculate. Only a few ar oval or assume another form. They are isolated 
or united two by two ; they usually measure 3.4 to 6 X 1 5 to 3.2^ but some 
are much larger. They stain with Gram v - stain, and they sometimes show 
the reaction of glycogene. They often contain metachromatic granules 
and corpuscles which give the microchemical reaction of fats. Spore 
formation has never been observed. Grape must, a decoction of glucose 
yeast, as wdl as gelatine and agar prepared with these liquids, makes ex¬ 
cellent cultures for growing Pseudosacch . apiculatus . It will grow equally 
well on other nutritive media, provided that they contain glucose. The 
minimum temperature for growth vaiies between i° and 3.5°C., the maxi¬ 
mum between 31 0 and 33.5°C; the lethal temperature applied for 10 minutes 
to cells suspended in grape must is 44°-47°C. All the strains of this species 
will ferment glucose and alvulose, but not maltose or lactose, nor saccha¬ 
rose, except about twice out of 39 times. The quantity of alcohol produced 
in 20 days, at i5°-i8°C., from grape must was 3.15-4.55 % by weight. 
This species also considerably reduces the fixed acidity of grape must and 
it produces a rather large quantity of volatile acids. It sometimes resists 

O. 3 per 1000 of metabisulphite of potassium, sometimes none at all, it L 
thus much more sensitive than the ellipsoid ferment to the action of this 
antiseptic. 

Pseudosacch. magnus is also a low yeast which in recent cultures shows 
large apicula cells, generally of uniform appearance and size, they measure 
4.8 to 9 v 2.7 to 4.8 p and are isolated or coupled, or even especially during 
the firsts tages of development, arranged in groups of 3 or 4, without lateral 
ramifications. When the culture is growing old very varied, forms of cells 
appear. Numerous other characters of this species resemble those of 

P. apiculatus, with the following exceptions: - 1) The gelatin is liqui¬ 
fied ; 2) the temperature of maximum growth is 33°-35°C ; 3) The lethal 
temperature for 10 minutes in grape must, is 49°-5o°C; 4) the amount of 
alcohol produced in 20 days at 150-18C from grape must is 8.30-9.15 % 
(by weight); 5) the qu ntity of metabisulphite of potassium resisted is 

O. 7 per 1000. This species cannot be identified with any of those previously 
described. The author's researches have shown that P. apiculatus has a 
much smaller activity and fermentative power than 5 . ellipsoideus whilst 

P. magnus in the first place has a weaker fermentative but a slightly 
superior fermentative capacity than the races of Sacch ellipsoideus expe¬ 
rimented on by the author. The two apiculate species are equivalent as 
far as they cause, compared with the ellipsoid ferment, a greater decrease 
in the fixed acidity of grape must and a greater production of volatile aci¬ 
dity. 
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The well-known fact that P, apiculatus grows much more rapidly than 
Sacch. ettipsoideus has also been confirmed; for this reason the apiculate 
yeast dominates in the first place in grape must which contains the two 
blastomycetes. But as it is very sensitive to the action of alcohol, it soon 
suspends growth and after some days it decreases in number whilst 
the ellipsoid type continues to increase, so that by the end of the fermenta¬ 
tion it greatly predominates and often appears to have completely 
replaced the apiculate forms. As for P. magnus, the author states that 
its vegetative activity is nearly equal to that of Sacch . ettipsoideus , but 
it is the first to become exhausted in the symbiosis of '■he two yeasts, 
so that by the end of the fermentation the ellipsoid species dominates. 

The numerous experiments made by the author under different envi¬ 
ronmental conditions and with various media prove that P. apiculatus and 
P. magnus do not at all alter the result of fermentation, when they develop 
in the must at the same time as Sacch ettipsoideus. The speed of fermen¬ 
tation is slightly less because of P. apiculatus , but in this case the final 
result, i. e. the alcohol content of the wine, does not differ from that produced 
by 5 ettipsoideus flone. Liquids which have undergone mixed fermenta¬ 
tion have generally less fixed acidity than those fermented with the ellipsoid 
yeast only; and the volatile acidity also is not increased more than by 
the mixed ferments, but is sometimes a little less. The author does not 
agree with the current opinion, based on the experiments of MuLLER- 
Thorgau and others, that apiculate ferments, competing with ellipsoid 
yeast, have an unfavourable influence on wine-making from grape must 
by rendering the fermentation incomplete; it does not appear that they 
produce a disagreable taste and smell. 

Several experiments on wine-making confirm the fact that the activity 
of P. magnus is not harmful. When the pure culture of this blastomy- 
cete was added to a must, the spontaneous fermentation of which had been 
stopped by sulphuration, the benefit of a slightly increased yield of superior 
tasting alcohol was obtained, not only in comparison with that obtained 
from the spontaneous fermentation of non sulphurated must but also with 
that of sulphurated must inoculated with a pure culture ot Sacch , 
ettipsoideus . 

198 - Causes of the Disappearance of Coal-Tar Dyes in Wine (1). — mazzaron, a , in u 
Station1 sperinuintali a^rarie italiane , Vol LID, Parts 4-5-6, pp. 172-183, bibliography of 
9 publications. Modena, 1920. 

The author has previously shown that coal-tar colours added to wine 
in time undergo changes which can not be discovered with the usual analy¬ 
tical methods; hence the importance of all research on this subject, not only 
because of its bearing on the laws regulating the sale of wine but also to 
establish the causes and conditions which are most favourable for this 
process, and by what agency the colour is made to disappear. 

The author summarises the researches of Pallt^res, Marty, Caze- 


(i) See R. May 1920, No. 580. (Ed ) 
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NEUVE, Monaron, and others, and then describes his own work, and draws 
the following condusions: — 

Light is the principal, perhaps the only, agent of the phenomenon, 
but its action is subordinated to the presence in the wine of natural or un¬ 
natural substances, such as lactic acid, malic acid, dtric add, sulphur 
dioxide, sulphites, etc. 

The Chemical action leading to the transformation of the dye may 
be as much due to oxidation as to reduction. 

All, or nearly all, the commercial dyes sold for this purpose undergo 
the same process. Oenotamic and other substances natural to the wine 
will not always form precipitates when artificial colouring is added to 
the wine, since oenocyanine and oenotannic add added to distilled water 
containing a dye do not give a predpitate, and since, in some sterilised wine, 
the dye disappears, a precipitate being formed. 

Neither is the alteration of the composition of the wine due to micro¬ 
organisms a direct or sole cause of the disappearance. But they may help 
by produdng substances which facilitate the action of the light. 

It does not follow that, as Ferrand believes, the dyS added to the wine 
may cause the alteration and subsequent transformation 

The author condudes by remarking that in all law-cases of fraud in 
connection with wines, the wine, before examination should be kept in co¬ 
loured, non-transparent bottles and as much as possible shaded from 
the light. 

199 - The Disadvantage of Using Yellow Paraffin Oil in Wine Making. — gmmaudi, 
S., in L.'Italia vinicola ed agraria, Year X, No. 50, pp. 597 - 598 - Casalmonfenato, Dec. 12 
1920. , 

The oil colour for wine making recently put on the market is stated 
by the author to consist of paraffin coloured yellow by tropeoline, and he 
draws attention to the fact that this coal-tar colour passes with the oil 
into the bottled wine, thus produdng illegally an artifidal colouration of a 
wine that is otherwise unadulterated. 

On account of this the Italian Ministry of Agriculture ordered by 
circular. No 24,609 of Sept. 8,1917, that paraffin oil coloured yellow by 
tropeoline, called also “ enolio " should not be used in wine making. 

ssoo - Levulose Syrup and its Possibilities with Artichokes. — Wuxaman, j. j. (Uni¬ 
versity of Minnesota), in Science , Vol. 1,11, No. 1346, pp. 351-353. Lancaster, Pa., 
October, 15, 1930. 

The possible yield of sugar from the Jerusalem artichoke compares 
very favourably with that of other sugar crops, and the author considers 
that levulose syrup from artichoke tubers is one of the most promising 
of sugar possibilities. This in the form of inulin is found to the extent 
of 12 to 14 % in the fresh tuber. Assuming 40 000 lb. per acre and a 10 % 
recovery of inulin, there would thus be 4 000 lb. of sugar per acre. Com¬ 
pared with this; an acre of good sorghum yields about 1 600 lb. of sugar; 
an acre of sugar beet 3 000 lb ; an acre of sugar cane 3 000 to 4 500 lb. 
These figures are estimates based on known yields and analyses of articho- 
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kes. Although the direct method of isolation of the inulin and its hydro¬ 
lysis to levulose on a commercial scale is uncertain, the knowledge of the 
chemistry of these substances makes it very probable that the problem 
connected with the manufacture of levulose syrup could be solved. The 
question of the cost of production is at present unknown, but as the resul¬ 
tant product would be decidedly sweeter than any of the present sugars, 
it would be worth considerably more, in spite of the fact that the actual 
cost of manufacture might be higher 

In view of the obvious advantages connected with this product, the 
author advises the inauguration of investigations in order to still further 
augment the present sources of sweetness. 

201 - Nomenclature of Flours, Starches, and Fecula.— i lestoet, in the Comptes rendus 
de VAcadimie & Agriculture, Vol. VI, No. 38, pp. 903-904 Paris, Dec. 15, 1920. — 
II. Jumeixe, H, Ibtd. t *V 61 VII, No 2, pp. 50-51. Jan. 12, 1021. 

I. — The “ Chambre syndicale des fabricants de glucose de France/’ 
considering that the names “ flour,” “ starch ” and “ fecula ” were badly 
understood both in Customs tariffs and in commerce generally, asked M 
Arpin, an expert on these matters to report on this sybject. 

M. lyiNDET communicated the main points of this report to the Academy: 

It is not difficult to define the name " flour ”: — Flours are the produce 
obtained by milling plants containing starch as well as nitrogen and salts. 
But this does not hold for starch and fecula. Usually the name starch is 
given to the amylaceous substances which are found in the aerial organs 
of plants, such as maize starch, wheat starch, rice starch. Fecula is de¬ 
fined as the amylaceous substances contained in those parts of a plant which 
grow under the ground, such as the fecula of potatoes, etc. 

But to this loose definition, M. Arpin adds another and says that 
starch from seeds has the singular property of forming small columns 
called needles or crystals, when dried under certain conditions, whilst 
fecula always remains as powder, no matter how dried. 

M. Arpin suggests that this method should be used for defining amy¬ 
laceous substances instead of by their origin in aerial or subterranean 
parts of the plant. 

II. — M. Jumelle states that the term starch is generally used 
for amylaceous substances extracted from grain, and fecula for that extrac¬ 
ted from any other part of the plant. 

For example the name fecula is given to very different amylaceous 
substances such as banana flour, feculant fruit such as bread-fruit, chayotte, 
etc., the trunks of palm-trees and of Cycadaceae (sagos), etc. 

202 - Variations in the Composition of* wheat —lindet, Rousseau, e, and szrot, 
in the Comptes rendus do VAcadimie (V Agriculture de France , Vol. VI, No. 31, pp. 753, 
754 * 758-762. Paris, Oct 27, 1920. 

A note by MM. Rousseau and Sirot communicated to the Academy 
by M. I/INDET. 

The authors have previously remarked that the quantity of soluble 
nitrogenous substances contained in good flour is very nearly constant, and 
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that by this means the bread-making qualities of flour can be judged. 
Since then the authors have analysed wheat grain in all stages of develop¬ 
ment, induding grain soaked by rain, to the time of germination. The 
proportion of the soluble to the total nitrogenous matter, which was 49 % 
at the end of J une, fell to 10-14 %^8y the end of J uly, and increased to 36 % 
under the influence of germination. 

The authors also studied the parallel progress of the soluble and total 
phosphates. The proportion of soluble to total phosphates was 76 % at 
the beginning of grain formation, fell to 35 %, and then reached 42 % t 

The addity follows the same curve; it started at 0.300, fdl to 0.030 
and rose again to 0.050. It can therefore be said, in agreement with 
previous research, that an abnormal composition of the wheat corresponds 
to insufficient maturation or a tendency to germination. 

203"- Action of Hydrogen Peroxide on Flours. — Marion, in the Campus rendus de 
VAead&mie des Sciences, Vol. CI^XXI, No. 17, pp. 804-806. Paris, Oct, 26, 1920. 

All flours contain a catalase in a quantity which varies with the degree 
of bolting; the by products from milling contain the maximum amount. 

By measuring the volume of oxygen liberated in a given time from a 
given quantity of hydrogen peroxide a given weight of flour being used, 
an indication of the degree of bolting of the flour can be obtained. This 
method is more accurate and rapid than the various chemical methods 
employed. 

204 - Baking Value of Wheat. — Sanderson, T., in Bulletin No.^isy, Agricultural Experi¬ 
ment Station , Agricultural College, North Dakota, pp. 1-45. North Dakota, May, 1920. 

The data induded in this Bulletin show the results of investigations 
for several years; for this reason only a summarised report for each one 
hundred experiments is given which shows: 

1) The standard for the wheat flour; 

2) The variation in quality and value of each sample, with the ave¬ 
rage result of milling and bread making classified in first and second 
grades rdative to the yidds 1916-1919. 

The author maintains the opinion that if an adequate system of grad¬ 
ing and determination of the milling and baking value is adopted, these 
experiments could be applied practically and would prove of considerable 
economic value. 

205 - Castor-011 Industry, — Shrader, j. H. f in the United States Department of Agricul¬ 
ture Bulletin , No. 867, pp. 1-40, Figs, 15. Washington, D. C., Sept. 3, 1920. 

While castor oil from Ricinus communis is more widely known for 
its medicinal properties' its use is being constantly extended in a variety 
of industries. The hydroxylated condition of this oil is probably the pro¬ 
perty which renders it so valuable, for it is apparent that when other oils 
are treated .so as to increase their acetyl number and their viscosity, 
they are more inclined to act in a way similar to castor oil e„ g. the hydro- 
xylation of adds normally soluble in gasoline, renders them insoluble, 
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The industrial uses are enumerated as follows: — The manufac¬ 
ture of i) artificial leather to impart softness and elasticity to the otherwise 
stiff product; 2) leather, to give flexibility to belting and for lubricating 
purposes; 3) emul sif ying and cutting oils in connection with water; 
4) Turkey red dye; 5) mantle dips ; ^linoleum ; 7) rubber substitute 
(after treatment with sulphur and vulcanisation); 8) tire cement; 9) varn¬ 
ish; 10) textiles (castor soap oil); 11) copying inks, etc. For ordinary 
lubrication of machinery, the viscosity of this oil is its great asset and it 
is largely used by engineers. 

In addition to details with regard to these uses, the author describes 
the analysis of a commercial sample of castor beans showing that the whole 
bean consists of 35 % seed coat and 65 % kernel, the oil content of these 
two parts being 10 and 62.9 % respectively. Contrary to the com m on 
belief that the colouring matter extracted by the solvent process is intro¬ 
duced through the so-called germs, it has been proved that the colour 
seems to be chiefly derived from the seed coats and is evidently not a single 
simple substance. 

At least a small amount of add was found invariably present in the 
beans. An add determination of selected beans would create a standard 
towards which to work, although the percentage could not be realised in 
actual commerdal practice. 

The author touches also in detail on the following points: 1) trade and 
commerce ; 2) the inspection and valuation of castor beans and 3) the 
manufacturing processes connected with castor oil. 

I. — The normal annual consumption of castor oil in the United 
States is more than 2 000 000 gallons, and almost all is produced by 
her own crushing plants. The average annual importation of beans for 
the 5 fiscal years ending June 30, 1917 was about 834 00 bushels, and that 
of oil was comparatively insignificant. 

The following Table shows the relative quantities imported from va¬ 
rious sources during the years 1912, 1914, 1918. 


Source 


United Kingdom . . . 

India. 

South America .... 
West Indies. 


| Relative importations of castor bean* % 

1___ 


191a 

1 1914 ! 

1 

X9X8 

14 0 

1 

1 100 1 

1 

0.06 

81.0 

87.9 1 

' 60.00 

4.6 

1.0 | 

| 19.00 

O.I 

03 1 

8.00 


The author states that the great campaign of castor bean growing 
inaugurated in 1917 by the Bureau of Aircraft Production has led to the 
possibilities of creating a permanent American industry in this respect. 

II. —- To avoid judging the oil in the beans approximately only, it 
is suggested that the more logical proceeding would be judge them on the 
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quantity and quality of the oil actually contained in the beans in addition, 
to the test for impurities. Methods at present employed are described 
in detail. 

III. — After the cleaning process, the beans undergo decortication 
Owing to the peculiar structure of the castor bean, special machines have 
been built for this purpose to shake the kernels out of the adhering seed 
coats and otherwise to break up the mass. The next proceeding, namely 
heating, is to a large extent conducted on the " small assembled heater ” 
system. The actual heating is effected by rising columns of hot air. The 
discharge may be made continuous or intermittent. Illustrations are given^ 
showing the construction of the above mentioned heater for this purpose." 

As it is generally conceded that better oils are obtained when appreciable 
quantities of moisture are present it is advised that a jet of live steam should 
play into the descending current of material just before it enters the expeller. 
This gives a dry interior to the oleaginous material and a wet surface The 
drying effect on the beans would improve and greatly simplify decorti¬ 
cation by rendering the seed coats more easily separable from the kernels. 

In the past, plate presses and cloths were used for crushing the beans. 
This method has been abandoned for that of the " cage press. ” 

The other method used in modem oilseed milling which has been 
applied to castor bean pressing is that of expelling the oil in Anderson oil 
expellers. Unless proper care and skill are applied these machines pro¬ 
duce an oil high in meal. Moisture and heating are therefor^ essential pre¬ 
liminaries. This process produces an oil of satisfactory quality for all 
industrial uses, and is especially suitable for aeroplane lubrication. 

On account of the large proportion of residual oil left in the cake 
from the pressing or expelling operation (from 12 to 20 % or about 5 
lb. to 46 lb. per bus), solvent extraction of the cake is universally practic¬ 
ed in America following the method generally applicable to oleaginous 
products. The units comprising a complete extraction plant consists of 
the extractor, the solvent recovery still, the oil-finishing still, the con¬ 
denser, the solvent and water separator, pumps and s orage tanks. Two 
general types of equipment are used, namely, the stationary and the rotary 
extractors. 

In the course of experimental work on the technology of castor-oil 
manufacture, evidence has been obtained which indicates that a satis¬ 
factory grade of oil, colourless and low in acidity, can be made entirely by 
the solvent process. As every expelling plant must have an auxiliary 
extraction equipment, this will mean a material decrease in the cost of 
production. 

The only constituent of real commercial value obtained from the 
pomace is the ammonia and this is only the case when the moisture runs 
above 12 % and decomposition sets it. 

A survey is given of the various refining and bleaching methods employ¬ 
ed. The centrifugal separator is illustrated and is the machine by which meal 
and other substances are removed, and this leaves an oil with only a thin 
doud but which can be treated with fuller's earth, bleached and filtered with 
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much greater ease than with the bulky precipitate retained. Highly add 
dark oil ran be refined by alkali but not highly bleached while low add 
oils can be refined and bleached to almost water white. 

The quality of the oil is deter mine d in trade by its colour, dearness and 
acidity. The specifications made by the Bureau of Aircraft Production 
giving the properties which a good grade of lubricating oil should possess, 
are as follows: 

1) The oil may be either cold-pressed or hot-pressed and refined; 

2) It must be free from adulteration, other oils, suspended matter, 
j*rit and water. 

3) It must meet the following requirements. 

4) When observed in a 4-oz sample bottle, the castor oil must be 
colorless or nearly so, transparent and without fluorescence. 

5) Specific gravity = 0.959 to o 968 at 6o°JP (Baume gravity from 
16.05 to 14*70 at 60 °F). 

6) Viscosity (tested in a Sayboi/t universal viscosimeter) not less 
than 450 seconds at z$o°F and 95 seconds at I22 °jF. 

7) Flash point not less than 450° in a Cleveland open cup-flash 

tester. 

8) In a 4-oz sample bottle one quarter full, the oil must not congeal 
on being subjected to a temperature of 5 °F for one hour. 

9) The castor oil must not show a greater loss than 0.5 per cent when 
heated in an oven at 230 °F for i 3 / 4 hours. 

10) It should not show more than 0.015 per cent of ash nor any 
impurity of any sort not related to the original product. 

n) It must be completely soluble in 4 volumes of 90 per cent 
alcohol, specific gravity 0.834 at 6o°F)- 

12) The add number must be equivalent to no more than 1.5 per 
cent of oleic add. 

13) The unsaponifiable matter must not exceed I per cent. 

14) The iodine number must be between 80 and 90. 

15) and 16) The castor oil must not give a reaction either for rosin 
or rosin oil, or for cottonseed oil. 

206 - Research on Lemon-Oil. — Bertolo, P., in the BoUetlino deft* Sedute della Accademia 

Gioenia di Scienxe Natural* in Catania, Series II, Part 4pp.28-31, Catania, 1920. 

During the last period of the war, when the supply of fat was becoming 
very limited, the attention of the author was drawn to the lemon pips left 
as refuse in the “ pastazzo " (marc) from the preparation of dtrus products 
(“ agrocotto ”) such as caldum dtrate, and citric acid. As yet this residue 
has no commerdal value, being only used as manure and, in small quanti¬ 
ties, as cattle food. The author therefore examined the oil derived from 
the pips to establish its nature, concentration, degree of saponification and 
other constants, and to ascertain its utility as a source of fat. These ex¬ 
periments were so successful that he advises the industrial extraction of 
lemon pip oil. 

The extraction of the oil was made dther by pressure or by the aid of 
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solvents (carbon bisulphide, ligroin and benzene). The percentage of 
oil extracted by solvents varied from 30-35 %, according to the maturity of 
the pips. The oil obtained by expression is slightly fluid, with a dear 
ydlow colour, an agreeable smell of lemon and slightly bitter taste. The 
oil apparently is a semi-drying oil and most nearly ressemble cotton seed 
oil in its characteristics, except that is does not give the Haiphen reaction. 

207 - Cold Backed Canned Peas, Studies in the Heat Resistant Organisms. — nor - 

mington, R., Giltner W. and Wyant, Z N., m the Tech*, teal Bulletin, Michigan Agri¬ 
cultural College, pp. 5-33, Bibliogr. of 32 woiks. East pausing, Michigan, November 1919. 
The investigation was carried out with a view to determining the cause, 
of the very much larger proportion of spoilage among home canned foods 
compared with those canned commercially. 

A comparison was made between peas heated in steam, those cooked 
by the hot water bath method, and those processed in the autoclave at 
15 lb. pressure. 

The percentage of spoilage was much lower in pint cans of peas auto¬ 
claved than in the other cases. This is the usual commercial method. The 
commercial canners found also that peas canned immediately after shelling 
had a comparatively low percentage of spoilage. 

All the organisms found during these experiments were spore forming 
bacilli and resembled Bacillus subtilis , and other soil organisms. This 
indicates the importance of careful washing of peas and other vegetables 
before canning, in order to remove all soil and dust, and thus the greater 
part of the organisms. 

All organisms withstood from 10-15 lb. pressure in the autoclave for 
10 to 20 minutes. It is advised by the authors that the time for processing 
of vegetables should be lengthened so that the centre of the can may be 
at a high temperature sufficiently long to kill the more resistant organisms. 

The steam pressure method is recommended for all cold packed canned 
vegetables to insure the greatest probability of success. 

Details of the morphology, cultural characteristics, physical and bio¬ 
chemical features, and the temperature relations are given for each group 
of bacilli isolated. Nearly all the organisms reduced starch to sugar, seven 
caused peptonisation of milk, and one failed to produce indol from peptone. 
Eight produced gas in sterile peas but not in other media (B. subtilis. B. 
ramosus , B. ruber , B. frodigiosus and B. viscosus), which suggests additional 
possibilities in differential identification tests. 

The results obtained in the chemical analysis of spoiled peas leads 
the authors to suggest that the determination of creatinine and ammonia, 
especially the former, may serve to detect bacterial decomposition in this 
canned food product. # 

208 - The White Cherry Industry. — I. Paris, G., in Lc Staziom spmtneniak agrarie 
itahane , Parts 4-5-6, pp. 187-227, + 1 fig. Bibliography of 12 publications. Modena, 
1920. — II. Carrante, V., in La Propaganda agricola. Series II, Year XII, No. 22, 
pp. 342-348 + 2 figs. Bari, Nov. 30, 1920. 

I. — The cherry tree is extensively cultivated in the province of 
Avdlino, One tree produces about 2-3 quintals of fruit and most of the crop 
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is exported. Formerly, only fresh fruit was exported but now the “ cerise 
travaillee” L e., bleached with sulphur dioxide is almost exdusivdy 
exported. Before the war Germany, and now the United States consumed 
most of the exp its. Avell i and Tufino, and other hard and late cherries 
are preferred for bleaching. Up to now the operation has been done by 
empirical metods. The author proposes to replace these by methods deduced 
from his researches in the laboratory cf agricultural chemistry of R. Scuola 
di Oenologia at Avellino. 

The fruit is brought from the country in rectangular baskets 0.70 X 0.35 
m. wide and 0.40 m. high. The cherries are then put into small crates, 
formed of strips with spaces of 7-8 mm. between, which are filled nearly 
to the top. The crates are then piled one on the other round the walls 
of the sulphuring room, leaving a space of 10 cm. between each pile and 
between each pile and the wall. 

In bleaching, 20 kg. of sulphur is burned per 50 quintals of cherries, 
which are left in the room for io to 14 hours, according to their hardness. 
After bleaching, the cherries are put in a barrel filled with a solution of 
sulphur dioxide (about 40-100 mgm of S 0 2 per kg.). Then 3 kg. of salt 
are added to each barrel, which is of 2-hectolitre capacity and holds 135 kg. 
of cherries. The cherries are sold for making jam, sugared fruits, etc. 

During the sulphuring process th cherries do not lose weight, but 
when in the air they lose 1 % per day if hard and 2 % per day if soft. 

The empirical method of preparing the sulphur dioxide and the 
sulphurous water (which usually is made by placing uncovered barrels 
full of water in a cellar and burning the sulphur in the chamber) has seve¬ 
ral disadvantages and sometimes causes alterations in the cherries, which, 
become pale and soft, with small cracks and spots on the skin which the 
author has identified as sub-centicular colonies of an ellipsoid alcoholic 
ferment (Saccharomyces ellipsoideus ), with a stomate in the centre. The 
harm done to the cherries depends chiefly on the low concentration of the 
sulphur water used as the protecting liquid, on the loss of sulphur dioxide 
and to rough handling during sorting after the sulphuring. Absolute 
sterilisation of the cherries is obtained when there is not less than 80 gm., 
of sulphur dioxide per litre of water. 

The normal constituents of the fruit with which the sulphur dioxide 
combines are principly aldehydes. It combines easily with sugars such 
as arabinose, lactose, mannose, and glucose. The hydrocarbons proper, 
starch, lactose, hemicellulose, etc., do not fix sulphur dioxide. Malic and 
tartaric acids will not fix sulphur dioxide, which combines but little with 
tannin and pectic substances. 

Water can extract decreasing quantities of # sulphurous acid from 
the sulphurated cherries. 

This shows that the combinations which form between the colloid 
substances of the fruit and the sulphur dioxide are not very stable and 
that, in general, in casks full of cherries and sulphurous water, the quantity 
of sulphur dioxide contained in the cherries decreases, and the strength 
of the aqueous solution consequently increases. 
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The first step towards improving the industry is to utilise more ratio¬ 
nally the sulphur dioxide obtained by burning sulphur. As the price of 
liquid sulphur dioxide is too high, the author advises the use of a tower 
of the Glover type, connected with a small sulphur or pyrites furnace, 
from the top of which a fine spray of water falls and dissolves the gas. 

For work on a smaller scale a wooden tower, about 2 m. high, and 
with sides 50 cm. wide, containing a series of slightly doping wooden b affl es 
40 cm. apart, on to which the water falls, is recommended. This apparatus 
is also advised for sulphuring grape must (Semichon, Maladies des Vim). 

The cherries which have been stoved contain 300 mgm. of sulphur 
dioxide per 100 gm. of fruit, but nearly half of this is lost during sorting 
and grading. Hence these operations and that of putting into barrels 
should be finished as quickly as possible. Instead of using small crates in 
the stove, racks about 10-15 chi. broad may be used and so placed that 
the g s can circuh te all round them, both above and below. 

The sul| hur fuma e is placed between t h piles of racks abcut 2 m from 
them and the earth so that the gas can diffuse evenly; 250 gm of sulphur is 
enough for each quintal of cherries, 500 gm. of sulphur dioxide bein^produc- 
ed. After 6 hours the action is complete. It is best to admit a small volume 
of air through an inlet tube brought from near the ground outside to near 
the top of the chamber inside. Technically, it is not correct to admit nilphur 
dioxide already formed into the stove, as it has to be formed at the expense 
of the oxygen in the chamber and the results are mu h better. 

This installation can be used for other fresh and also for dried fruits. 

The preserved fruit and the grape syrup industiies of the province of 
Avellino represent the best and most suitable means for dealing with 
large quantities of apples, plums, apricots and cherries, which in normal 
times fetch a low price only. 

II. — Dr. Carravte comments on the importance of the work of 
Prof. Paris and gives some information concerning this industry in the 
province of Bari. 

The importance of the industry in these two provinces is the same, as 
they both export about 1500 quintals of cherries per annum. In Bari the 
cherries are brought from the country in panniers. One kg. of sulphur is 
used per cwt. of cherries and they are left in the stove 5 hours. The barrels 
hold 2 hi. The amount of protective liquid per cask is 5 litres of water plus 
500 gm. of metabisulphite of potash, plus 500 gm. of hydrochloric acid; the 
water is stirred and 500 gm of metabisulphite and 5 kg of common salt 
are added. The author advises the industrial establishments in Bari to 
adopt the improvements which are suggested by Prof. Paris. 

209 - Use of Blood Serum to Replace Eggs in Making Alimentary Bastes. Some Ex¬ 
periments in Italy (1). —At 1 ANA, G (Cfiicidle Sdnitd.no e medico capo municipale a 
Reggio Emilia), in the Industrie Italianc IUustfate (I. II), Number specially devoted to 
agncullure, loods, and food^industnes, Year IV, sect D,No 7, pp 25 Man, July, 1920. 

During the war experiments were made in Italy on the direct use of 
blood as human food; at Milan “ blood bread ” was made. At Reggio 

(1) Fur experiments made in France bet R. } Oct., 1918, No 1168. (Ed) 
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Emilia the " Cotnitato per la disciplina dei consumi, ” on the authors* 
advice, made experiments on the preparation of alimentary pastes using 
blood serum instead of eggs. 

The serum used was prepared at the Reggio Emilia Municipal Slaughter¬ 
house. The blood was drawn direct from the animal (cow) in big copper 
caul drons, and was left to stand for 24 hours. The serum was then drawn 
by suction into glass flasks through rubber tubes. The preparation of 
the paste was not at all difficult. The flour was kneaded with blood serum 
(to which a small quantity of salt had been added) to bring it to tbe desired 
consistency. This was about 1 part by weight of blood to 3 of flour. The 
flour was then treated in the usual way. 

During the first months of the winter of 1917-1918 the committee sold 
more than 1500 kg. of this paste, which looked and tasted the same as the 
commercial egg paste, but was not quite as yellow as the home-made 
article, in which 4 eggs are used per kg. of flour. 

If x kg. of flour is kneaded with 4 eggs this gives about 20 gm. of pro¬ 
tein and 19 gm. of fat and lipoid substances, 1 kg. of flour kneaded with 
330 gm. # of serum gives 25 gm. of protein and 1.5 gm. of fat and lipoid 
substances. The food value of this paste therefore is very little less than 
that made with eggs. The deficiency in fats and lipoids can be made up 
by seasoning. 

The method used to separate the serum naturally and spontaneously 
from'the coagulated blood was very satisfactory. Small quantities were 
used at a time and the glass receivers were easily washed, having glass 
tubes and rubber joints. For industrial purposes a much simpler method 
and apparatus is necessary. The author advises that the blood bedefibrin- 
ated as soon as it is drawn by beating with rods or balls of glass or some 
suitable metal, then passing in the centrifuge. 

It would be very profitable if a big slaughter house were to erect such 
an installation. An adult ox furnishes 25-30 litres of blood, giving 
15-20 litres of serum. One litre of serum contains nearly 75 gm. of protein 
(calculated in the dried state), which is equal to that of 15 eggs. 

The serum can also be used for other foods, such as confection¬ 
ery, etc. 

210 - Payment for Milk according to its Fat Content. — pqrchbr, c. andVm>ux,E., 
in the Comptes rendus de V Academic d?Agriculture de France, Vol VI, No. 38. pp. 916-023., 
Fniis, Dec. 15, 1920. 

In certain countries milk is bought at a price in proportion to the fat 
content. The authors maintain that purchase on this basis is insufficient 
and ought to be supplemented by a factor relating to the quantity of dry 
felt extract. For this two very simple tests are sufficient, the first being 
the total fat content determined by the Gerber method and the second, the 
density of the milk. In addition the " freshness ” of the milk, (microbial 
qualities and cleanliness) must be taken into account. The determination 
of the acidity of the milk, a usual dairy process, * gives an approximate 
measure of the microbe content of thejmilk. 
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an - Manufacture of Soluble Milk Powder and the Successful Results to be obtained 
in the I talian Cheese 'Industry. — See No. 192 of this Review. 

212 - Neutralis. tion of Cream.—Rate and Amount of Reaction in Certain Pasteur- 
isers. — B.4MSAY, A. a., in Science Bulletin No. 17. Department of AqricuUuie, New 
South Wales , pp. 3-22 4 - 2 pp. graphs; Sydney, May iqso. 

The laboratory experiments in neutralising the acidity of cream 
showed that in using sodium bicarbonate, as a neutralising agent, 94 to 
104 % of the reduction, which should theoretically be produced, is obtained; 
and in using lime as a neutralising agent, 88-96 % is obtained. 

The factory experiments were made to trace the decrease in acidity 
at various stages of the neutralisation and pasteurisation of cream for batter 
manufacture. The " flash " and “ batch or holding ” system of pasteurisa¬ 
tion were employed. 

The percentage amount of neutralisation effected in the two systems 
by using 1) lime and 2) sodium bicarbonate was as follows 



The action of both soda and lime when well mixed with cream was 
very rapid. The plant in the flash system consisted of two tanks, each 
of 2,00 gallons capacity, which were filled from the usual platform tank 
into which the cream was tipped as received from suppliers, and the 
usual flash pasteuriser. The method of working was to fill one of 4 the 
tanks and determine the acidity of the contained cream. By mixing^the 
lime and cream with a wood rake, an equilibrium of the mixture was quickly 
attained, and more rapidly and uniformly than with the holding system. 
When the mixture was complete, the contents of the tank were passed 
through the pasteuriser and collected in a receiving tank. While this was 
proceeding, the second 200 gall, tank was being filled to the 200 gall, 
mark, neutralised as above described, and was ready to be pasteurised as 
soon as the first tank was empty. The process worked smoothly and well. 

The following is the chemical analysis of the crumbled lime-powder 
used: % moisture-nil-insoluble matter 0.28 — Oxides of iron and alu¬ 
minium, 2.45. — calcium carbonate 4.55. — calcium hydrate, 73-64 — 
calcium oxide 19.06. 

When the mixture was efficient, sodium carbonate was found quicker 
in its action than lime. 


[sn-sis] 
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In the case of the holding vats, those containing small quantities of 
cream appeared to give a satisfactory mixture, but this was liable to become 
indifferent or even unsatisfactory when the vats were full. 

The results, according to the author, open up a field of investigation, 
as to what becomes of the 14 % of the efficiency of the neutralising agents, 
when the holding system is employed, and as to the cause of the apparent 
ultra-theoretical neutralisation caused by sodium carbonate when used 
with the flash system. 

213 - The Frozen Meat Industry in Brazil (1). — Boletim do Ministerio da Amcuitura , 
Industrie e Coinmercio, Yea. VIII, pp. 117-118 Rio de Janeiro, 1920. 

Brazil has now 10 refrigerating establishments in full working order, 
9 of them being under the control of the federal Government, whilst the 
other is under the Municipality of Rio de Janeiro. In 1918, 444 847 cattle 
were slaughtered as against 434,842 in 1919; the average price in 1919 
being 185 milreis per head (One paper milreis = is4d at par). The establish¬ 
ments in order of their capacity are : Rio Grande do Sul, S. Paulo, Rio de 
Janeiro, and the Federal District. 

The following table gives details of the meat export : 



Total for the year 


Total January-August 


Metric tons 


Metric t.*ns 

1916. . . 


1916 . 


1917. . . 


1917 . 


1918. . . 


1918 . 

! 1919 • 



214 - Production and Sale of Wool in Argentina (2). — in the Revista de la Asociacwn 
rural del Uru^iny, Year XlylX, No. 7, pp. 501-504. Montevideo, July, 1920. 

The stock of ordinary wool in the Argentine now reaches about 
100 000 metric tons. This enormous accumulation is due to several reasons 
such as the closing of the factories of Northern France and of Belgium 
during the war, and an increased demand for fine wool, which gave a higher 
yield at spinning and could be manipulated more quickly. Today this 
demand for fine wool still continues, and although the export from Ar¬ 
gentina rose from 187885 bales in the period Oct. 1918-Oct. 1919, to 

(1) In connection with this subject see Dr. D. De Campos : A importa^ao de carries conge- 
ladas na Italia, in Jie Re public a dos Eslados Unidos do Brasil , Boletim do Ministerio das Re¬ 
lieves Ertenores,'So. q. pp. 49-58. Rio de Janeiro, 1920. The author gives data concerning 
the consumption and supply of meat in Italy, predicts a great increase in Brazilian export 
trade with this market and suggests that financial help and organization wiU gieatly benefit 
these two countries. (Fd.) 

(2) See 22., July, 1913, No. 837; 22., Oct., igi3»No. 1199 ; 22., Jan., 1914, No. 45 ; 22., 
June, 1914, Nos. 551 and 552; 22., Nov. 1914 No., 1063; 22., Jan., 1916, No. 112; 22., 
Nov. 1916, No. 1122. {Ed.) 

[21S-&14] 
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227 968 bales in the period Oct. 1919-Oct. 1920, the increase was exclusively 
in fine wool. 

Thus this stock which was not more ttan 30 000 metric tons at the end 
of the war, has increased to about 100 000 metric tons distributed in the 
following centres: — about 25 % on the « Mercado de Frutos » about 8 % 
warehoused in the capital, and the rest on the farms. It is estimated that 
50 000 metric tons is held by the sheep-owners, who are certainly the cause 
of the present accumulation; in fact, when the price fell from 27 pesos 
(1 peso = 20.99 d. atpar)ini9i8 to 18 pesos per 10 kg. in 1919, the owners 
refused to sell and stored the successive clips. As the offers were thus 
increased and the demand practically ceased, the price fell to 7.50-8 pesos 
per 10 kg. 

The rate of Exchange in Great Britain, France, Italy, and Bdgium and 
the increased rate of interest on capital have all had an effect on the lack 
of market for ordinary wools. Whereas, before the war, money could be 
borrowed at an interest of 3 or 4 % it is now 6-8 %. The buyers there¬ 
fore hesitate to lock up money and prefer to buy as they need the material. 

On the other hand it is probable that as the British factories will again 
begin to use ordinary wool and they cannot use the 700 000 bales from 
New Zealand before December, the Argentine should find a good market 
for its wool, especially because there is now a big demand for woollen 
goods and the output of the European factories is very small so that the 
demand for this wool should gradually increase. 

The situation therefore is not without hope but the mistake must 
not be made of increasing the export of a commodity which abounds in the 
country and for which there is little external demand. The sales should 
be spread over a dozen years or so in accordance with the demands from 
foreign markets. 

215 - Treatment of Unripe Honey. Successful Experiments m Vacuum Boiling.— 

Westbrookk, G. V. (Apiary Instructor, Auckland), in The New Zealand Journal of 

Agriculture, Vol. XX, No. 4. pp. 24&'240. WeUins^ton, Apiil 20, 1920. 

By the use of the hydrometer it has been possible to ascertain if honey 
was ripe before putting it on the market, but the greatest difficulty was 
to know what to do with honey below the standard gravity. 

The author experimented with samples that had slightly fermented, 
and with a specific gravity of only 1.405. These were boiled for about 
10 minutes in a vacuum flask at a temperature of 130°^. This boiling at 
a comparatively low temperature resulted in ridding the honey of its sur¬ 
plus moisture and in eliminating the froth and particles of wax etc. leaving 
it very clear. After this treatment the honey showed a specific gravity 
of 1.425. 

As a result of this experiment, arrangements were made to treat a 
large quantity at the Colonial Sugar R efin i ng Company's works and, in 
conjunction with the New Zealand Honey Producers' Association, about 
6 tons of slightly fermented honey was secured from different parts of the 
Dominion. This honey on being tested,registered from 1.4 to 1.405 s. g. 

[&I4-S15] 
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and analysis showed that the water content was about 20 %. As it was 
more or less granulated it was 4 found necessary to reliquefy by adding 
about 25 % hot water, and this enabled it to be pumped into a large vacuum 
vat. It was then boiled for over half an hour at a temperature of I 20 °jP. 
Tests were made by the author during the boiling process and when a gravity 
of 1.425 was registered, the heat was shut off and the honey run into tins. 
It finally registered 1.432 which indicated a very ripe honey. 

This honey after being thus treated showed no trace of fermentation, 
and the strong rank flavour^and aroma prevalent prior to treatment, 
had now disappeared. 

It is advised that such honey should be treated before the ferment 
germs start in it, thus effecting a large saving for the industry. 

216 - Influence of Fermentation on the Starch Contert of Experimental Silage (1). — 

Dox A.W. and Yoder, I<., (Iowa Agricultural Experiment Station) in, the Journal of 
Agricultural Research , V 61 . XIX, No. 4, pp. 173-1 79 , Bibliogr. of 13 works. Washington, 
D. C., hlay 15, 1920. 

The work reported was undertaken to determine any changes the 
starch might undergo together with the nature of these changes and their 
relation to other important reactions occuiing in silage fermentation. The 
experiments were made with field maize still green, dented and about at 
its glazing stage. Determinations were made for moisture, total acidity, 
alcohol, total sugar and starch, and qualitative tests were also made for 
the transitional products of starch hydrolysis, namely, soluble starch and 
dextrins. 

From the results obtained the author drew the following conclusions: — 

Changes in total acidity, alcohol, and sugar are entirely independent 
of the starch content of the ensiled maize of the silage produced therefrom 

The silage solution, the medium in which fermentation takes place, 
which is in contact with the silage starch granules, reached a N/.04 con¬ 
centration by the 8th day and almost N/0.5 by the 66th day. Most 
of this acidity was due to lactic and acetic acids. Strong acids must, 
according to this, be used and their dilute solutions must be heated. That 
there was no marked maximum production of alcohol at any time was due 
probably at first to oxidation of the acetic acid and later to esterification. 
Unless the rate of fermentation equals the rate of formation of sugar, no 
formation of sugar from higher carbohydrates, will be indicated after the 
8th day. -*,*4 t ^ r t. 

The first intermediate products resulting from the decomposition of 
starch were not present in demonstrable quantities. The starch content 
remained constant throughout the fermentation process, and the granules 
remained intact, undergoing no physical change that could be detected by 
microscopic examination . The lack of consistency in the variations and 
their correlation with the other fermentation changes give further evidence 
that the starch is not changed. 


(1) See R. t Jan. 1915, Ko. 77 ; R. Jan. 1916, N*o. 119; R. Feb. 1916, No. 232; R. Nov. 
1917, No. 1079; R. Feb. 1918, No. 121; R. Feb. 1919, No. 257; R. July-Sept 1919, 
No. 1010; R. July-Aug. 1920, No. 802; R. Oct 1920, No 1039. (Ed,) 

[*15-2X6] 
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Since starch constitutes about 10 % of the maize plant at the time of 
en siling , and represents over 400 calories of available energy per kg., the 
fact that no loss occurs during fermentation is an additional argument 
according to the authors, in favour of silage as an economical food. 

217 - Investigations in the Ripening and Storage of Bartlett Pears (1). — Magnus, 
J. R (Bureau of Plant Industry, United States Department oi Agriculture), in the Journal 
ot Agricultural Research , Vo! XIX, No. :o, pp 173-500, Figs, s Bibliography of 17 works. 
Washington, D. C., Aug,. 16. . qjo. 

The investigations were undertaken in order to notify: x) The changes 
that take place in the pear from various parts of the Pacific coast during 
the time of development; 2) the effect of the time of removing the fruit from 
the tree on its content of acid, sugar, starch and moisture; 3) the changes 
in the fruit between the time of picking and the time it is in prime eating 
condition ; 4) whether the temperature at which the fruit is kept during 
ripening has any appreciable effect upon its composition. 

Attention is drawn to the fact that if this variety of pear is left on the 
trees until fully ripe it is of very inferior quality, and very often the 
inside becomes soft and decayed or coarse and granular. In most sections 
there is a period of from 6 weeks to over 2 months between the time at 
which the first commercial picking is made, and the time the fruit becomes 
ripe. Consequently, there is a possibility of considerable variation in the 
time at which the fruit may be removed and yet ripen 'without shrivelling. 
Hence the advisability of the investigations. 

The author gives a survey of the work of former investigators who 
have studied the chemical composition of pears, and the influence of various 
environmental factors thereon, and also of the work done in connection 
with the storage, the effects of temperature and the methods of handling. 
Apparently the lower the temperature used, down to 31 0 or 32°jF, (the lowest 
storage temperatures used in these experiments), the longer the storage 
season will be. Most rapid ripening is attained at a temperature of 70°-8o°. 

The results of all the analyses made by the author and summarised in 
comparison tables include all the data of fruit from orchards in California, 
Oregon and Washington. A review of the curves illustrating the develop¬ 
ment of sugar in the fruit at the various intervals at which pickings were 
made and the influence of various types of storage upon the sugar content 
indicates that whereas in the early picked fruit almost all of the sugar is 
in the form of reducing substances, the increase in reducing sugars in suc¬ 
cessive lots, as the season progresses, is much less marked than is the in¬ 
crease of sucrose. Pears ripened at 70 °F contained the highest percentage 
of sugar, those at 40° the lowest sugar content, and those at 30° for 
6 to 14 weqks and then ripened at room temperature were intermediate 
in amount of total sugar. There was no marked relation between tempe¬ 
rature of storage and relative amount of sucrose and reducing sugar. The 
percentage of titrable acid tended to decrease in the fruit from the Cali- 


(1) See also R. *Iay, 1913, No. 534 ; R- October, T92o,No. 95 b {Ed.) 
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fornia sections as the season advanced, but to increase in that from Oregon 
and Washington. There was an increase in acid between the time of pick¬ 
ing and the time of full ripening when held at 70°F. The add content 
of the fruit allowed to become well matured on the tree remained nearly 
constant during storage. 

There was a progressive reduction in the alcohol insoluble, add hydro¬ 
lysing reducing material as the season advanced, both in freshly picked 
fruit and the same after ripening. 

For purposes of ddiydration, pears left on the tree as long as possible 
were found to give not only the greatest tonnage but also the greatest 
wdght of the dried product per pound of green weight. 

An examination of the lenticels of the fruit freshly picked showed that 
if placed in methylene blue solution this readily penetrated the lenticels 
of the immature early picked fruit, but a brown suberose tissue was formed 
at the opening of the commerdal season which prevented this pene¬ 
tration. This change in lenticels may be a valuable aid to present methods 
of determining when the fruit is in a condition to pick and handle without 
danger of shrivelling or wilting. 

The percentage of total solids was lowest at the opening of the season 
and tended to increase with the accumulation of sugar in the late- 
picked lots. 

The advisable conditions of storage are discussed and these are summari¬ 
sed as follows: 1) Use only well devdoped fruit for storage; 2) put into 
storage immediatdy after picking; 3) cool as quickly as possible; 4) maintain 
an even temperature and hold this down to 28° or 30°F if a long period 
of storage is desired; 5) the cooling capacity of the storage plant should 
not be overtaxed. With proper precautions of picking, handling and 
storing, Bartlett pears can be hdd 2 or 3 months in storage and then taken 
out in good condition. 

2ts - Effect of Temperature on the Resistance to Wounding of Certain Small Fruits 
and Cherries. —* IIvWKisrs, L a , and Svvdo, C. E. (Office oi Horticultural and Pomolo- 
Stfcal Investigation\ T in the United Stites Department of Agriculture, Bulletin, No. 830, 
pp 1-6 Washington, D C , March 0, 1920. 

The investigation was undertaken to discover whether small fruits 
when cooled were less liable to injury than if picked or handled when warm. 

The fruits employed were raspberries, blackberries, strawberries and 
cherries. 

Results showed that the average pressure required to puncture berries 
that had been cooled was considerably more than that required for warm 
berries. This was found to be the case not only for the freshly picked 
fruit but also for the berries maintained at ice box temperature (about 
i6°C) for 24 hours. Washing in tap water did not however, apparently 
increase the resistance of the epidermis to puncture 

These results bear out the advantage of picking the berries in the early 
morning when cool, in spite of the fact that they are frequently wet with 
dew, as no evidence was obtained that moist berries were more susceptible 
to injury than dry fruits. 

[S I'M 18 ] 
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The authors quote the results of experiments by other investigators 
proving that uninjured fruits are not so liable to decay from fungous infec¬ 
tion as those which are injured, and that fruit cooled as soon as possible 
after harvesting, or picked when cool, are less likely to become infected 

219 - Preservation of Out Flowers by Refrigeration. — See no iso ot this Review 

220 - Protection of Potatoes from Cold in Transit. Lining and Loading Cars.- Cmud 

States Department of 4 nculturo, louvers' Bulletin 1091, pp h- 27 , Fig& 22 Washington, 
D C , Deb , 1920 

Recommendations for lining and loading cars for protection of the 
shipments against cold based upon commercial practices and the results 
of tests and inspections made by the“ Bureau of Markets”, supplemented 
by conferences with those actually engaged in this work Investigations 
are still in progress 

Successful methods are explained concerning the packing in box 
cars, produce cars, refrigerators and heater cars. The protection from cold 
depends largely upon a constant current of warm air from the heater direc¬ 
tly to the ceiling spreading between the latter and the top potatoes, thence 
through openings at the opposite ends of the load down to the space 
beneath the false floor and from under this to the heater again. 

During the winter 1917-18 approximately 75 % of all cars prepared 
to protect potato shipments during the winter were either lined or loaded 
incorrectly and there was always a danger of overheating the potatoes 
at the top of the load, and at the same time allowing those on the floor 
to freeze. 
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GENERAL INFORMATION 

221 - The International Convention for the Control of Locusts Concluded in Rome, 
on October SI, 1920 . 

A conference for the purpose of organising the international control 
of locusts was convoked, under the auspices of the International Institute 
of Agriculture by the Italian Government with the support of the French 
Government, and met in Rome, at the said Institute, on October 28, 1920. 

The representatives of the following States took part* in the procee¬ 
dings ; — Argentina, Belgium, Bulgaria, China, Cuba, Egypt, Spain, French 
West Africa, Algeria, Indo-China, Madagascar, Morocco, (French zone), 
Tunis, United Kingdom, Canada, Greece, Hungary, Italy, Erythrea, 
Italian Somaliland, Tripolitania, Cyrenaica, Mexico, Paraguay, the King¬ 
dom of the Serbo-Croato-Slavonians, and Uruguay. 

The conference concluded its labours by drawing up the text of the 
following Convention, which will bear the fixed date of October 31,1920 : — 

Art. 1. — The contracting States pledge themselves to take all ne¬ 
cessary measures for the control of locusts that may injure the crops of 
sudb neighbouring states as are signatories of the present convention. 

Art. 2. — They shall at once take adequate measures to inform 
the neighbouring signatory States of the movements of locusts under the 
circumstances mentioned in Art. 1. 

Art. 3. — They shall be empowered to make special agreements in 
their mutual interest as to the common measures to be adopted for facili¬ 
tating the control of locusts. * 

Art. 4. — They recognise, from the date of the signing of the pr sent 
convention, the International Institute of Agriculture, Rome as the In¬ 
ternational Official Centre for the recording and transmission of all infor¬ 
mation referring to the control of locusts. 

They undertake to furnish to the said Institute, at least once a year, 
and oftener, if occasion requires, all the information, of a technical, scientific, 
legislative, and administrative character collected on this subject by compe¬ 
tent persons. 

The International Institute of Agriculture shall disseminate such in¬ 
formation as widely and rapidly as possible. 

Art. 5. — Any suggestion emanating from a Contracting State, and 
dealing with a modification of the present convention, shall be communi¬ 
cated by the said State to the International Institute of Agriculture, and 
shall be referred by the latter to a meeting of the Delegates of the Contract- 
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ing parties which shall be convened in Rome by the International Institute 
of Agriculture, on the occasion of a General Assembly at the said Institute. 

The proposals made by the Delegates shall at once be submitted to 
the approval of the States adhering to the present convention. 

Art. 6. — The present convention shall be signed and ratified as soon 
as possible, and the ratifications shall be consigned to the Italian Government 
as soon as three at least of the contracting states shall have been able to 
execute them. 

Each ratification shall be communicated by the Italian Government, 
both to the other contracting States, and to the International Institute 
of Agriculture. 

Art. 7. — Any self-governing State, Dominion, or Colony that has 
not yet signed the present convention may become an adherent to it on 
request. 

Colonies, on the request of the States of which they are dependencies, 
are admitted as adherents on the same conditions as sovereign States. 

Art. 8. — Their adherence shall be notified through diplomatic 
channels to the Italian Government, and shall be communicated by the 
latter to the contracting Governments as well as to the International Ins¬ 
titute of Agriculture. 

Art. 9. — The present Convention shall come into force, at least 
as regards the three first States ratifying it, within three months fr<»m the 
date of ratification ; and as regards the other States, within six months 
from the date of the consignment to the Italian Government of the document 
embodying their ratification or adhesion. 

The present Convention has been signed by the plenipotentiaries of 
the States:— Argentina, Bulgaria, Cuba, France, French West Africa, 
Algeria, Indo-China, Madagascar, Morocco (French portion), Tunis, Hungary, 
Italy, Erythrea, Italian Somaliland, Tripolitania, Cyrenaica, Mexico, 
Kingdom of Serbo-Croato-Slavonians, Uruguay, and Greece. 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

222 - Damage to Plants due to Diseases and Insect Pests in the United States. — See 

No. 134 of this Review 

223 - Daterioration of Certain Fruit-tree Varieties Caused by Bud Variations. — See 

No, 148 of this Review. 

224 - Sc/erotinia pseudoiuberosa , the Aseophorous Form of Rhaeodiella 
Castaneae 9 the Cause of Black Rot in Chestnuts (1). — Peyhonel, b., in the 
j RendiconH delle sedate della Reale Accademia Naxionale dei Lined, Classe di Scienze, 
fisiche, nwtermtiche e naturali, Vol XXIX, Part 10. pp. 334.-327, Rome, 1920. 

In order to complete what is known concerning the life-cycle of the 
hyphomycete Rhaeodiella Castaniae (Bain) Peyr. — considered by the 


(1) See R , Tuly-Auetust, 1019, No 1043 [Ed.) 
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author to be the pathogenic agent of the “ black rot ’* of chestnuts — its 
perfect form had to be discovered. 

After many attempts, th at thor succeeded in obtaining, in October, 
1920, a cultu’ e of Rh. castanea , the ascophorous form of the fungus. It 
is a discomycete of the family Pezizaceae, being a member of the genus 
Sclerotinia described and identified by the author, at least provisionally, 
as Scl. pseudotuberosa Rehm, found on fallen acorns in Germany (Franconia, 
Brandenburg), France, and North America. 

The author thinks that the morphological differences, especially those of 
the conidial form, between the acorn Sclerotinia, and that found on chest¬ 
nuts, are to be attributed to an incomplete knowledge of the former, and 
also to the great polymorphism of the species, especially as regards its vege¬ 
tative organs. 

225 - Behaviour of Various Spring Wheat Varieties as regards Bust in the Northern 
Great Plains, U. S. — See No 150 of this Renew. 

226 - Varieties of Swedish Barley Resistant to Helminthosporlum gra- 
min earn and to Heterodera schachiii . — Sec No in of this Review. 

227 - Potatoes Coming From Aerial Tubers Resistant to Mildew. — See No 142 
ot of this Renew . 

22S - Direct Hybrid Bearer “ 4401 de Courderc ” Resistant to Mildew. —SeeNo 165 

this Renew 

229 - Observations made in Italy on the Resistance of Certain Varieties of Peach 
to Peach Leaf-Curl (Exoascus deformans >. — laxdini, l , m thi Bottetnno 
della R. Societa Toscana di Otticuliura , Year XLV, No« 0-10, pp hu-70 Florence, 
September- October, 1020. 

The peach-trees in the orchard of the “ R. Scuola di Pomologia ” at 
Florence were treated once with a 3 % mixture of Caffaro paste, in 1919, 
befo e the buds opened. In 1920, three applications of 3 % and 2 % 
were made, at intervals of a fortnight, the last being on Febiuary 24 th , 
a few days before the buds unfolded. The weather during both th se years 
was favourable to the development of peach leaf-curl (Exoascus deformans ). 

The “ Principe di Piemonte ” variety obtained from seed by the “ R. 
Scuola di Pomologia ” is more resistant then all other kinds. It is a vi¬ 
gorous, free-growing, very productive tree, bearing very large peaches of 
fine flavour that ripen in September. It remained i mmu ne among other 
infected varieties growing not only on the same piece of ground, but even 
in the same row. After it, as a resistant variety, comes Morellona (Royal 
Morillon), of which the leaves were only attacked here and there,. This 
is followed by “ Amsden, '* “Tondona Presidente, ** “ S. Anna, ” u Alex¬ 
ander/* "Trionfo/* late “ Poppa di Venere/* late " Cresole/* and the “ Co- 
togne ” varieties, which all proved fairly resistant, especially “ Amsden, ** 
which is also one of the best acclimatised peaches. The varieties " Mamie 
Ross /’ “ May Flower, ” “ Regina dei Verzieri, ** “ Sneed, ** “ Maddalena 
Rossa, ** Surpasse Amsden, ” etc., were attacked more strongly. The 
most susceptible were “ Elberta, ** " Carman, " “ Victor;** " Meraviglia 
d*ottobre, ** *' Bella di Georgia, ** etc. 
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As a rule , trees of 8 to 12 years suffered more than younger ones which 
being less developed, were better aerated and more vigorous. 

In order to strengthen the trees most exhausted by the disease, expe¬ 
riments were made in treating them with 2 quintals per hectare, or 200 
gm. per tree, of sodium nitrate. Excellent results were obtained, many 
strong shoots were put forth, which soon entirely covered the branches, and 
all the fruit ripened perfectly. 

From his experiments the author concludes that during 3 r ears when the 
trees are much attacked, preventive applications of sprays with a basis of 
3 % to 4 % of copper sulphate may check the development of the parasite, 
even on the most delicate trees, but cannot entirely prevent its appearance 
On the other hand the more resistant varieties of peach can easily be protect¬ 
ed from attack. 

230 - Researchs Carried Out on " Arrabbiaticcio” in Italy. — Mow him, a , m 

Le Stanom spenmentah a jane itahane , Vol Parts 4- v6, pp. 14 6-1 Oh, Modena, 1920. 

The name “ Arrabbiaticcio ” is given in Italy to the damage that 
is done to soil when it is worked under unsuitable, damp conditions. 
The same term is also applied to the abnormal growth of wheat cultivated 
on “ arrabbiato ” soil, that is to say, one which is damp on the surface, 
and dry below. The same condition is also call d “ guastaticcio ” in cer¬ 
tain parts of Itlv and “ terre-gatee ” in France. 

The author has tried for ten years — at the Royal Agricultural Col¬ 
lege of Perousa — to induce this disease artificially either in receptacles 
filled* with soil in pots, or in the field, by mean of mixing soil that is damp on 
the surface with the underlying dry soil. lie however, always obtained 
negative results, and sometimes the products of the plots where he had tried 
to cause “ arrabbiaticcio ” were even better than those of the check plots. 
The author has thus been forced to discard the hypothesis that the disease 
is due to working the soil at unsuitable times. 

In the many visits he paid to various parts of Umbria, the author 
was never able to determine whether the land producing ** arrabbiato ” 
wheat had been worked under bad conditions,. On the other hand, however 
he often fo nd, hat the withering of the plants was due to unfavourable 
soil condition, excessive damp, floods, parasitic insects, or fungoid disease. 
Among the last mentioned, straw blight [Ophiobolus graminis Sacc. and 
0 . herpotrichus IFr] Sacc.), is considered characteristic of so-called “ar¬ 
rabbiato ” wheat; in fact, according to the author, by “ arrabbiaticcio, ” 
and its synonyms, the old agriculturists meant nothing else than the injury 
caused by the disease now known by the name of straw blight. 

231 - Ovulariopsis Gossypii n. sp. and O. obclavaia n. sp. Fungi found 
respectively on Gossypium barbadense and Tecoma leucoxylon , in 
the West Indies. — Wakctield, E M., in Royal Botanic Gardens , Kew t Bulletin of 
Miscellaneous Information , No. 7, pp 235-2^, figs 1 London, 1020 

Since 1906, a cotton mildew, popularly termed “ West Indian Leaf 
Mildew " was notified in the West Indies. The occasional occurrence of a 
similar disease has been recorded in Bombay. 
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The disease occurs on both native and cultivated cotton leaves 
attacked by the fungus turn yellow or red in irregular areas, often, at 
first, bounded by the large leaf veins. Finally the whole leaf is affected, 
turns yellow and drops off. The under sides of diseased leaves are covered 
with a white shining mildew, there is also an internal mycelium in the 
leaf tissues. 

Since 1916, the disease has been recorded in varying intensity, but 
the fungus remained unidentified. Typical specimens of this cotton mildew, 
found on old leaves of Sea Island Cotton ( Gossypium barbadense) and, 
also of a somewhat similar mildew on Tecoma leucoxylon were submitted 
to Kew in 1920 from the Barbados for identification. 

Microscopic examination at once showed that both belong technically 
to the genus Ovitlariopsis Pat and Har; and the author considers it advisable, 
for the present at any rate to give these forms distinctive names 0 . 
Gossypii, and 0 . obclavata. 

2^2 - Ganoderma applanatum (Polyporaceae). Injurious to the Oil Palm 
( Elaeis guineensis) in the Island of Sao-Thome, Gulf of Guinea.— maublanc, 
A and Xwil, H C , m UA^ronomie colonmk , Year IV, No, 30, pp 187-iQi -r 1 Plate 
I,aval, Pans, it 120. 

This disease, characterised by the rotting of the base of the trunk, has 
spread considerably in the plantations of oil palm [Elaeis guineensis) si¬ 
tuated in the lowlying parts of the North east region of the Island of Sao- 
Thome. This rotting is followed by the formation of a large cavity occupy¬ 
ing as much as a third or half of the base o the trunk, and, especially 
if the palm has attained a considerable height (10 metres or over) causing 
its fall after a certain time, without, however altering the appearance 
of the foliage, or interfering with the production of the fruit until the 
very last. 

The examination of numerous individuals of E guineensis has shown 
that the diseased trees bear on their base, and usually to a height of 1 metre, 
the fructificatioiis of Ganoderma applanatum Peis In the Island of Sao 
Thome, this fungus only attacks the oil-palm, further, it is certain that its 
presence always precedes the rotting of the trunk. It is therefore reas¬ 
onable to attribute the disease of the palm to the parasitic polyporacea, 
and the destructive action of its mycelium upon the tissues of the trunk. 

The first precautionary measures necessary to arrest the course of the 
disease, is to bum all fallen individuals of Elaeis. It is also necessary, 
in plantations, where the disease has been observed, to examine all the 
palms with great care. The fungus fructifications, and all the diseased tissues 
should be removed carefully from all the trees attacked , a portion of the 
healthy part being cut awa} T at the same time After burning the debris, 
it is advisable to disinfect the wounds, applying, for instance, a concentrat¬ 
ed solution of sulphate of iron and to cover them with a coating of tar. It 
is also advisable to stop up the cavities in the stipe with a resistant sub¬ 
stance such as cement, in order to render it more solid and to prevent its 
breaking. 
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233 - Cucurbitaria naucosa , an Ascomycete Parasitic on Ulmus montan a 
in the Canton of Vaud, Switzerland. — Moreiixon, m , m the journal foresher suisse. 
Year I.XXI, Xo. 8, pp iS 5 -i 57 , Berne, 1920 

At Montcheraud (Canton of Vaud), peculiar swellings appeared in 
1912 followed by the withering of the branches upon the upper surfaces 
of the lower branches of certain elms ( Ulmus montana) planted in 1902. 

This affection was observed every year at the beginning of July, and 
in that month in 1914, one of the trees lost all its leaves ; it was pruned on 
the following August 1, and finally died in 1919 

The other individuals of Ulmus montana withered in a similar manner. 
Of recent years, these trees have been visited by a large number of 
fonnicides [Lasius marginatus or L. fuliginosus). In September, 1919, 
a quantity of dead aphids ( Tetraneura ulma) were found lying at the foot 
of one of the elms; the leaves of the tree being covered with galls produced 
by this insect. 

An examination made of the infected branches by Dr. D. CruchET 
during 1919 and 1920, revealed the presence of Sphaeriacea, Cucurbitaria 
naucosa. Fries, and of its metagenetic forms Diplodia melanea Lev., 
and Camarosporium cruciaium (Fuckel) Sacc. 

A further examination of infected individuals of U. Montanaled 
to the discovery in the cankers, and occasionally at the base of the last 
year's branches, of the scale-insect Gossyparia uVmi , whereas the young 1920 
shoots were already attacked by Cue. naucosa . It is thus quite clear that 
the mischief is caused by the fungus. The scale-insects only establish 
themselves where there is abundant sap, namely where a pad of callus 
covering a wound is in course of formation. 

The only practical way to prevent the spread of the fungus would 
be to bum the diseased branches, but such a proceeding might lead to the 
disappearance of a forest tree that is already rare in the district in ques¬ 
tion. 

234 - Hypoderma pinicola and H. strobflico/a , Discomycetes injurious 
respectively to Pinas sylvesiris and P. Strobus var. nana, in Scotland.— 

Wilson, M., in Transactions ot the Royal Scottish Arboncuttural Socuty Vol. XXXIV, 
Pt. 2, pp. 222-223 Edinburgh, Nov 1920 

Specimens of Scotch fir ( Pinus sylvesiris) showing defoliation and 
discoloration of the needles, were collected near Dalmally in September, 
1920. At the first glance, there was no obvious sign of attack by a 
fungus, but subsequent investigation has proved that the damage is due to 
a fungus which has been provisionaly identified as Hypoderma pinicola , 
Brunch. This discomycete was discovered in Norway in 1892 and was 
later recorded in Denmark and Germany. In the Scottish specimens, 
brownish or yellowish-grey areas were noticed on the needles, and the 
abundance of these areas gives the whole shoot a greyish tinge. Examination 
of the discoloured areas with a lens reveals minute slits in the epidermis 
from which exude drops of resin. On soaking in water, the slits, which 
are found in series in both surfaces of the leaf, open widely and reveal the 
elongated fructifications of the fungus. 
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Brunchorst states that the disease attacks the young neeedles 
immediately after their development; after one year the discoloration 
appears, the fructifications of the fungus mature in July and the needles 
fall in the autumn or winter of the second year. I/cnd, in Denmark, 
states that the disease is pa ticularly prevalent* during co d and wet 
summers. 

Specimens of the fungus have been collected from other localities 
in Scotland, and it appears that the disease is widespread; considerable 
damage is being done by the extensive defoliation of the shoots. 

H. strobilicola, Rostr., a closely allied species, was found during April, 
1920, at Murthly, causing defoliation of a specimen tree oiPinus Strobus 
var. nana. On the Continent this species causes considerable damage 
to P. Strobus but it had not been previously recorded in Scotland. 

INJURIOUS INSECTS AND OTHER TOWER ANIMALS 

235 - Varieties of Vigna sinensis Resistant to Heterodera radicieoia , in 
the United States. — Ste No 144 of this Rerun.'. 

236 - Sesamia nonagrioides . Macrolepidopteron Injurious to the Sugar Cane 
and Other Gramineae. — See No 158 of this Review. 

237 - Notes on the Coleopteroi* Oiiorrynebus sujcatus and the Hymenopteron 
Hop Hsus laticinctusy Parasitic on Begonia tuberosa, in France. — 

Ulamvry, A, in the Comptes rendus des seances de VAcaMwie d'AnrUuUwe de France , 
Vol. Vir, No 2 (Meeting of Tan. 12, 1921), pp. 53“5h Paris,'1921 
On May 26,1919, the author noticed a tuber of Begonia tuberosa , grown 
in a pot, almost completdy eaten away internally by about 40 small white 
larvae;. Round the decayed material, he also noticed a number of brown 
cocoons. 

The soil from the pot together with the larvae and cocoons was placed 
in a glass jar, moistened with rain water, and the jar was covered with 
fine muslin. 

After pupation a number of coleoptera identified as OHorrhynchus 
sulcaius emerged on June 25. 

The females of Hoplisus laticincias emerged from the brown cocoons 
on June 30, and the males of the same species from July 3 to 7. The 
number of males was small compared with that of the females. 

23$ - Galerucella nymphaeae Goleopteron injurious to Nympbaea 
advena ( Nupbar ad vena) in New Jersey. — Weiss, ii. b. and West E, in 
The Canadian Entomologist, Vol EH, No. 10, pp. 237-239. London, Oct, 1932. 

This species occurs throughout New Jersey on the yellow pond lily 
Nymphaea advena Ait [Nuphar advena), which is common along the lower 
Ddaware River and adjacent ditches and tide water streams. During 
the seasons 1919 and 1920, it was particularly abundant at Monmouth 
Junction, Westville, and several other places in New Jersey, defacing 
the leaves and flowers of the last plant. 

f?34-»38] 
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Notes on the biological formation of the insect are given, drawn for 
the most part from preceding work on the subject, the description of the egg, 
larva, pupa and adult has already been made by MAcGmriVRAY and the 
author here adds further notes. 

Preceding investigations have brought into evidence the fact that ar- 
senicals are quite effective remedies in checking this beetle. 

2 39 - Silvestrina silvestrii var. cecconia.ita , n. var. Dipteron Parasitic on 
Olive Trees in Italy. — Kietcxr F I , in Bulletin de la Societe entcmolo tque de France, 
No 17, PP- 296-297 Pans, 1920 

Systematic description of Silvestrina silvestrii var. cecconiana. This 
dipteron has been notified in Italy by Prof. G. Cecconi. This species 
originates in South Africa and Brazil; it has been obtained from branches 
of Morus alba attacked by Diaspis (Capetown and Sao Paulo) and from 
fruits of 0 . verrucosa (Natal). 

240 - GraciJaria perseae n. sp. Microlepidopteron Injurious to Avocado (Persea 
gratissima) in Florida. — Busck, a , ill rhe Canadian Entomolo 1St, Vol EH, 
No 10, pp 239, fig i.Eondon, Oct, 1920 

Morphological description of the New species Gracilaria perseae, bred 
from leaves of avocado (. Persea gratissima) at Miami, Florida, during 
July by G. F. Moznette who states that the species is seriously destruc¬ 
tive to the young growth. 

The larvae make a small mine between the veins of the young leaves 
ans subsequently fold the tip or the sides of the leaves downwards. The 
cocoon is white, narrow, oblong, and is spun in a fold on the leaf of the 
host plant. 

241 - Pemphigus popufi-trans versus , Aphis Parasitic on the Poplar and on 
Several Crucifers in New Zealand. — Miller, D., in The New Zealand Jourral cf Agri¬ 
culture, Vd. XXI, No. 3, pp. 134-135, figs 2. Wellington, Sept 20, 1920. 

In March 1920, in central Otago, leaves of the poplar were collected 
with petioles possessing characteristic galls, produced by the aphis Pem¬ 
phigus populi-transversus Riley, a species frequently seen on the poplars 
in North America. 

This insect is interesting from the agricultural standpoint in that it 
does not confine its attacks solely to poplars; but during migration it is 
parasitic on the roots of both cultivated, and wild crucifers. It does 
not usually cause any noticeable damage, but the loss involved may be¬ 
come important if the infested area is extended. 

[ 238 - 241 ] 
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GENERAL INFORMATION 

242 - Antiscorbutic Action of Raw Potatoes, Whether Whole or Crushed (x). — 

liEzssoNOFr, in the Comptes rtndns da V Academia des Sciences , Vol CLXXII, No 1, 
PP 92-94 Pans, January 3, 1921 

Seeing how important a place is occupied by the potato in the human 
dietary, the author thought it would be useful to obtain some data as ft 
to the content of antiscorbutic principles present in this tuber. To this 
end, he studied the antiscorbutic effect of raw, unpeeled potatoes upon 
guinea-pigs fed on oats and water He also compared the antiscorbutic 
effect of a given quantity of raw, whole potatoes with that of the same 
amount crushed in a hydraulic press ; the juice and pomace being at once 
fed to a guinea-pig. He further proposed to determine the antiscorbutic 
action of these two fractions taken separately. 

These experiments showed that the antiscorbutic action of the whole 
potato (used young, while the pulp is yellow, and before the development 
of the green cortex) was equal to that of plants with well-marked anti¬ 
scorbutic properties, such as the cabbage and dandelion 

Used in equal quantities, crushed potatoes are much less efficacious 
than entire tubers 

The juice extracted by pressure from raw potatoes has a certain 
antiscorbutic action, but much less than the same amount of whole, 
uncrushed tubers. 

The pomace alone appears to be almost useless. If the pomace ob- 


(1) See R , Jan., 1921, No 3 {Ed ) 
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tained by crushing raw potatoes be added to the juice extracted by the 
same operation, the antiscorbutic action of the latter is not appreciably 
increased. 

243 - The Theory of Probabilities Applied to Field Experiments. — 1. Roemer, Tit., 
Uebei die Tedmik der Feldveisuche, in Fuldm^s Landw. Zeitung, Year 67 , Nos 5-6. 
p 102. Stuttgart 1918 ; reprinted in Bicdermann's ZentraTUaU , Year, 49, No 5, p. 161, 
Leipzig, Kay 1920. — II Vater, H , Ausgleidxtmgsiedmung bei Bodenkulturversuchen 
(Mitteihing. aus der Kgl Sachs, forstl. Versuchsanstalt zu Tharandt), Beilin, Parey, 
1918 ; reprinted in Internationale Mitiedun*en fur Bodenkunde, Vol. IX, Nos. 5-6. p. 419. 
Berlin, 1920. — III. Schneidevind, W., Meyer, D, Monter, F., Parzellengrdssen- 
Veisuche (Arbeiten der D. L G , Part 296), pp. 1-51, numerous Plates. Berlin, Parey, 
1919. — IV. Vagler, H., Beziehung zwischen Parzellengrosse und Fehler der Binzel- 
beobachtung bei Feldvetsuchen, in the Journal fur Landwirtschaft , Vol. 67, p. 97, 1920 ; 
reprinted in Biedermann’s Zentralblatt, Year 49, p. 357, Sept. 1920. —V. Rodewald, H., 
Die >ntscherlichsche Ausgleichsxechmmg zur Ausschaltimg der Ungleicheit des Bodens 
auf den Versuchsfeldem, in Fuhlim.s Landw. Zeitung, Year, 69, Nos. 19-20, pp. 371- 
378. October, 1920. 

I. Technique of Field Experiments. — The author attributes 
great importance to the use of the calculation of the probable error in 
improving the technique of field experiments. The present technique 
is not sufficient for the examination of the capacities of numerous varieties, 
where it is necessary to determine slight differences; in fact, the average 
error in the field, in the case of fertilisers and varieties, in spite of every 
care, is from 5 to 7 %, whereas it should not exceed 3 %. Countless 
mistakes axe made even in sowing, and these errors vary according to the 
character of the seed and the manner of sowing it. 

In the case of plots, the experiments of Montgomery, Mercer, Hade, 
and E arsen did not give concordant results. 

As regards the area of the plots, it was found that the accuracy in¬ 
creased with their size, whereas Totjlaikov, Wood and Stratton were 
convinced that the error is independent of the size of the plot. But 
here the question is united to that of the division of the plots into, the dif¬ 
ferent groups composing the “ Einzelbeobachtungen ” (1). The author 
believes that when the experiment is repeated on more than 6 plots it 
does not contribute to any important extent to the accuracy of the '* Ein- 
zdbeobachtung.” 

For each of these the error is given by the formula 



where S represents the ordinary sign of totalisation, and a the elementary 
errors, that is to say, the differences between the value of the plot and the 
mean value of the “ Eim^beobachtung,” and n the number of plots 
subjected to the “ Einzdbeobachtung.” 

(1) The" Einzelbeobachtung(lit. individual observation) includes the data respecting 
the groups of plots treated alike, or all the values of the plots, each of which is affected by its 
own elementary error. 
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After making a comparison between 3 different systems of arranging 
the plots, each carried out with 12 square plots in one, two, or three re¬ 
gular lines, it was found that the most accurate results were obtained 
when the plots were arranged in 2 lines only. Repetition contributed 
more to exactness than did the size of the plots (1). 

II. Calculation or the Compensation in Experiments on Son, 
Cultivation. — These experiments bore chiefly on forest trees. The 
deduction relating to the minimum number of observations necessary 
for determining a mean error, which is a datum of great importance in 
estimating the accuracy and the test value, is of paramount impor tanc e, 
both from the forestry and the agricultural standpoint. The author 
believes that the accuracy of the mean value is proportionate, and depends 
only on-the number of the observations, not on the size of the error of the 
mean value. 

In forestry determinations, a mean value of any real importance must 
be deduced from at least 50 to 60 individual observations. 

III. — Experiments on the Size of the Plots. — The use of 
the theory of probabilities in testing the accuracy of field experiments 
is of quite recent date. The object of the authors is to establish the crops 
(expressed in terms of a hectare) borne by plots of different sizes and ar¬ 
rangement, and to determine the importance of the application of the 
theory of probabilities in testing the results of the experiments carried 
out in the plots when these data have been converted, and expressed in 
terms of areas that are of appreciable practical size. 

The experiments were carried out on a piece of very uniform, flat 
land belonging to the Station of Eauchstadt; the area of the plots, whether 
separate or contiguous, was from 200, 100, or 9 sq, m. each, the first being 
rectangular, and the second and third square. In 1913, sugar-beets 
were grown in them, in 1914 and 1915, winter wheat was cultivated, in 
1916 and 1917, they were under barley. The results were as follows 

1) The plots separated from one another, in accordance with Pfeif¬ 
fer’s advice, by strips of uncultivated ground, 80 cm. wide, did not yield 
satisfactory results, either because the yield per hectare was too high (the 
smaller the plot the higher was this yield), or because the fertiliser, partly 
owing to the heavy crop, had much less effect. 

2) The yield of the contiguous plots of 9, 100 and 200 sq. m. when 
converted and expressed in terms of a hectare, gave more uniform data, 
especially when liberally manured, so as to compensate for differences 
in the soil conditions. The increases in the crops obtained by manuring 
plots of different, size are not such as to guarantee sufficient agreement 
in the results. 

3) The application of a fertiliser to a plot has no particular effect 
on the contiguous plot, if it is spread in such a manner that its external 
limit falls within the last line of the plants sown on the manured plot. 

4) The differences between the largest and smallest crop for each 

(1) Day has earned out similar experiments. See R„ Sept, 1920, No. 831. [Ed.) 

[*4S] 
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group of plots, when expressed in terms of a hectare, vary in inverse pro¬ 
portion to the size of the plots. 

The authors subsequently estimate the results from a calculation 
of the probabilities, subtracting the amount of the probable deviation 

y i jig 

—- 

n (n — i) 

and conclude from this, that: 

5) The calculation of the probabilities allows it to be foreseen 
that the results of the experiments are very certain, especially in cases 
where the fertiliser produces large increases in the yidd, because these 
increases usually represent a considerable multiple of the probable error. 
But in all such cases, the increases are so high and concordant, that 
there is no doubt as to their accuracy, and it is unnecessary to have recourse 
to the theory of probabilities. For this reason, the results of experiments 
should be regarded with suspicion, when a fertiliser produces but light 
increases in the yidd. If in such cases, however, the experiments were 
repeated on a large number of plots of different dimensions, the incerti¬ 
tude would not be removed, in spite of the calculation of probabilities. 
The same occurs where experiments are carried out for several years on 
the same plots. If every year, from the average of the various separate 
experiments, any effect, however small, is obtained from the application 
of a nitrogenous fertiliser, this effect must be regarded as real, whatever 
results may be obtained from the calculation of probabilities. 

In spite of the certainty apparently conferred by this theory upon 
the results obtained from experiments on plots of the same size, the in¬ 
creased crops produced by the fertiliser on plots of various dimensions 
do not agree sufficiently from many points of view But the calculation 
of probabilities would not be able to show which data are most accurate, 
nor whether the variations in yidd are due to differences in the character 
of the soil, or to other causes. 

IV. Reeation Between the Size of the Peots and the Error 
in the " Einzeebeoabachtung ” in Field Experiments. — Experi¬ 
ment plots of 25 sq. m under rye and oats , of 7 5 sq. m. under potatoes, 
and of 5 sq m. under turnips, and combinations of the same plots, so as 
to obtain multiples of these areas. 

The different results of the experiments gave very irregular variations 
with the characters of fortuitous errors. 

If the size of the plots be brought up to 50 sq. m., the error, in the 
case of cereals, is considerably reduced. 

The true error, as well as the probable error which results from it, 
decreases with the increase in the size of the plot. 

V. Mitschereich's Compensation Caecueation for the Eeim- 
3 NATXON OF SoiE DIFFERENCES IN FlEED EXPERIMENTS. — RODEWAED 
severely criticises the compensation method proposed and adopted by 

(1) See Mitscherlich * Bodenkunde fur Land- und ForstmrU. Berlin, 1913, p. 304. {Ed.) 

[*431 
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MiTSCHERiyiCH is his work entitled “ Fddbauversuche mit Kartoffeln ” 
(Field Experiments with potatoes). 

Mitscherlich's method is applied to Wagner's quadruple experi¬ 
ment of five-plot manuring, that is to say, to 20 plots that have been sub¬ 
jected to 4 similar experiments with fertilisers of 5 different formulas 
(1st., no fertiliser, 2nd., K + N, 3rd., K -f P, 4th., N + P, 5th. complete 
fertiliser) (1). Mitscherlich starts from the point that the sum of the 
crops from the combination of the 5 differently manured plots, no matter 
where they are taken, must be constant if the soil is uniform. If there 
is any difference in the figures, this is due to the varying fertility of the 
soil and the yields must be adjusted to the mean value of this sum, by ex¬ 
pressing them in percentage values of the mean value. The author, 
however, after comparing the data obtained by Mitchereich's method 
with those given by the ordinary method of the arithmetical mean, concludes 
that the former are erroneous, and that the usual method is more suitable 
for compensation and determining average yields, as well as for calculating 
errors. 

Finally, the author suggests his own method of calculating systematic 
errors due to variations in soil fertility, taking as his starting-point the 
following premises: — 

1) The observer shall base the calculation on the relative action 
of the fertiliser and, consequent^, express the yield of each plot as a func¬ 
tion of the relation between the actual yield on any plot examined and the 
yield of the unmanured plot, making part of the same fertilising experi¬ 
ment (1st, 2nd, 3rd, or 4th) and taken as a unit of measure. 

2) Consider the unfertilised plots as free from error. This, accor¬ 
ding to the author, is certainly not quite accurate, but the error cannot 
be estimated by the above-mentioned experimental method. In order 
to estimate such errors it is necessary to include in the experiment plan 
from the beginning, at least 2 successive unfertilised plots in every fertili¬ 
sation experiment, and then to bring up the yidd of the fertilised plots 
to the average of the non fertilised ones of the same experiment. 

244 - Practical Universality of Field Heterogeneity as a Factor Influencing Plot 

Yields. — Harris, G. A. (Office of Western Irrigation Agriculture, Bureau of Plant 
Industry, United States Department of Agriculture), in the Journal of A^icultural Re¬ 
search, Vol. XIX, No. 7, pp. z7v- 311 • Tables 3, bibliogr. of 22 works. Washington, 
D. C., July 1, 1920. 

The results of studies with reference to the use of modern higher 
statistical methods in the analysis of data concerning the actual yields 
of test plots. The particular phase of the problem dealt with is the 
lack of uniformity of the experimental fidd, and the author considers 
it worth while to ascertain to what extent results derived from methods 
now in nse, may be considered reliable. 

Heterogeneity is defined as differences in capacity for crop production 
throughout the fidd of such a magnitude as to influence in a similar way, 

(1) See: Mhscherlich, Joe . cit., p. 239. (Ed.) 
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but not necessarily to a like degree, the yield of adjacent small plots, and 
it is pointed out that this factor is measured by a coefficient which shows 
the degree of correlations between the yields of associated ultimate plots, 
grouped in combination plots This coefficient has been determined for 
a relatively large series of experimental fields widely distributed throughout 
the world, and planted with a considerable variety of crops; the results 
show that in every field the irregularities of the substratum were sufficient 
to influence the experimental results, often to a marked extent. The 
records are in a large part drawn from the writings of those who are recog* 
nised authorities in agricultural experimentation, and who have given 
their assurance of the suitability of the fields upon which the tests were 
made. Nothing could more emphasise the need of a scientific criterion 
for substratum homogeneity than the fact that correlations between 
the yidds of adjacent plots ranging from r = + 0.02 to r — + 0.83, can 
be deduced from the data of fidds which have passed trained eyes as sa¬ 
tisfactorily uniform. 

A second phase of this investigation has been to ascertain whether 
the physical or chemical requisites for plant growth are so distributed 
over experimental fidds thas they may be reasonably looked upon as the 
source of demonstrated homogeneity in yidd. The heterogeneity coef¬ 
ficients for percentage of water content and for chemical composition of 
the soil were found to be of the same order as those determined for crop 
yields, and the belief has been expressed that this heterogeneity is directly 
due to these and other physical and chemical factors. The existence 
of significant heterogeneity in fidds passed by experts as satisfactorily 
uniform, according to the author, illustrate the inadequacy of personal 
judgment concerning the uniformily in physical characters or in crop- 
producing capacity of fidds under consideration for experimental work. 

This demonstrates the need for greater care in agronomic technique 
and a more extensive use of the statistical method in the analysis of the 
data of plot trials, if they are to be of value in the solution of agricultural 
problems. 


CROPS AND CULTIVATION 

245 - Development of Agricultural Meteorology in the United States. — Wwm 
Smith, J., in Monthly Weather Review, Vol 48, Xo. 5, pp. 381-283, bibliogr. of J46 works. 
Washington, Stay 1Q20. 

For a considerable number of years now, the problem of Agricultural 
Meteorology has attracted the attention of American agronomists; in 
1806 the Hon. Simeon De Witt of Albany read a memoir on “ Climate 
and its Relation to Agriculture ” before the American Agricultural Society 
in New York City. In April, 1817, Josiah Meigs, Commissioner of the 
General Land Office, issued a circular soliciting meteorological records, 
and in 1819 the Surgeon-General of the army established a system of 
meteorological observations at the Army pests. This led the Military 
Academies to interest themsdves in the question, thus, in 1825, the regents 
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of the University of the State of New York directed that meteorological 
observations be made at each of the Academies under their supervision, 
and, in 1837, the Franklin Institute and the State of Pennsylvania followed 
the same lines. 

The present U. S. Weather Bureau was inaugurated by an act of 
Congress on February 9, 1870, authorising the Secretary of War to orga¬ 
nise a meteorological service throughout the United States. 

The Iowa Weather Service, was established in 1875; the Nebraska 
Service in 1878, the Missouri Service in 1877, and the Ohio Service in 1882. 

By 1891 a special weather and crop service was in operation in nearly 
every State; the publication of Weather and Crop Bulletins was already 
started in 1887. 

On July 1, 1891, all the meteorological work of the Signal Service 
was transferred to the Department of Agriculture and the present United 
States Weather Bureau was put into operation. Since this transfer, the 
work of the Weather Bureau in its relation to Agriculture has developed 
steadily, and special services have been established for the direct benefit 
of areas devoted to maize and wheat, cotton, sugar and rice, cattle, tobacco 
and fruit. 

Special forecast and warning services have been inaugurated for to¬ 
bacco, fruit and truck growers ; alfalfa and rice harvesting; fruit spraying, 
alfalfa seed harvest and sheep shearing etc. 

The present Division of Agricultural Meteorology was established 
as a new division in the Weather Bureau on February 23, 1916. The 
National Weather and Crop Bulletin has been developed to show the effect 
weekly upon growing crops, and studies are being made to find the most 
critical period of growth of the various crops and the weather most affecting 
them. Detailed temperature and moisture surveys are being carried on 
in citrus and deciduous orchards to determine the distribution of damaging 
weather factors, the effect of orchard heating on the temperature, and the 
part that radiation plays in temperature variations and fruit protection. 

Valuable studies in the forecasting of minimum temperatures have 
been published and equations evaluated from the knowledge of the mois¬ 
ture in the atmosphere in the afternoon and its relation to the temperature 
variations during the following night (1). 

246 - Apparatus for Protection from Frost in the United States. — Kimball, h. h., and 

Young, F D, in Monthly Weather Review, Vol. 48. No. 8, pp 461-462. Washington, 

Aug. 1920. 

There are 3 quite different types of oil burning heaters in general 
use on the Pacific Coast. 

1) High stack heater, with an abundant draught, resulting in 
almost complete combustion of the oil, and the formation of only light 
smoke; 

2) I/ard-pail heater, with insufficient draft for complete combustion 
and a dense smoke. 

(1) See R. Oct 1920, No. 950. {Ed.) 
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3) Short-stack heater, intermediate. 

Which of these 3 types is to be preferred ? The experiments conducted 
at the Stations of Pomona, Cal. and at Medford, Oreg. are very interesting 
in this respect. The results obtained may be summarised as follows: — 

1) The presence of a dense smoke cloud diminished nocturnal 
radiation on a average about 0.011 calories per minute per sq, cm. of sur¬ 
face, with maximum effects of nearly 0.030 caloiies. 

2) At a distance of 10 ft., the intensity of radiation from a lard 
pail heater is about 0.080 calories per minute per sq. cm.; from a short 
stack, about 0.100 calories ; from a high stack, 0.300 calories. 

3) Since the intensity of radiation varies inversely as the square 
of the distance from the source of heat, at a distance of 15 ft. from the 
heaters it will be less than half at 20 ft. i. e. about l, 4 that given above. 

4) The heating by radiation is in addition to the heating by con¬ 
duction and convection of hot air and gases from the burning oil in its 
immediate vicinity. 

It may therefore be concluded that the retardation of nocturnal 
radiation by the smoke cloud plays an insignificant part in frost protection. 
The important point is the heat which emanates directly from the radia¬ 
tors ; high stack heaters may therefore be recommended. These possess 
the advantage of avoiding the production of dense smoke clouds which 
might prove decidedly disagreable is a populated area. 

247 - Evidence of Climatic Effects in the Annual Rings of Trees (1). —Douglass, a E. 

(University of Arizona, Tucson), in Ecolo y , Vol I, No 1, pp 24-32, figs 10, Brooklyn, 

N. Y Jan 1920 

The author presents an entirely new conception towards the relation 
between climate and tree growth in that it recognises that factors other 
than seasonal rainfall influence the size of the trees’ annual rings. 

The information given is in connection with the process of dating and 
measuring about 85 000 annual rings which had grown in some 275 dif¬ 
ferent trees in the States of Oregon, California, Arizona, Colorado and Ver¬ 
mont, as well as in England, Norway, Sweden, Germany and Bohemia, 
lhe dimatic evidence is of 3 kinds 1) The direct correlation between 
the annual rings of yellow pine (. Finns ponderosa) and the rainfall at Pres¬ 
cott, Arizona; — 2) The marked resemblance found in certain individual 
rings over a wide extent of the country in which climate is the only common 
factor;— 3) An extension of the last mentioned evidence but instead 
of merely taking into account similarities in individual rings, similarity 
in ring variation over large areas are also considered, by a form of harmonic 
analysis. The author theiefore, constructed an instrument called a pe- 
riodograph capable of analysing plotted curves into their component 
cycles, if such exist. 

The results obtained with sequoias and yellow pines encourage belief 
in the reality of this kind of analysis and at the same time to regard dimate 
as a very important if not controlling, factor 

(1) See R. Oct-Dec. 1919, No 1081. (Fd.) 
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The author concludes from analyses already made that: i) lrees 
probably integrate, and may be made to reveal climatic combinations 
advantageous to certain types of vegetation; 2) The study of this subject 
promises to enable the outlining of so-called agro-meteorological districts, 
that is, areas over which exist similar advantageous combinations of wea¬ 
ther elements ; 3) The application of the criterion of mean sensitivity 
promises to make possible the proper selection of sequoia records, which 
in turn will give much climatic information about the last 3200 years. 

248 - Effect of Heat and Drought on Eucalyptus Plants. — Sec No. 303 of this Review. 

249 - Humidity and Pore Space, Factors Determining the Adaptability of the Soil 

to Tillage. — ZANDER, H (Lanchv irtschaf inches Institut der Universitat Konigsberg, 
i. Pr. Abteilung fur Pflanzenbau), in the Internationale MtUctlun^en fur Bodenkunde, 
Vol. X, Parts 3-4, pp /9-117, figs 6, Graphs 3, Tables 2. Berlin, 1920. 

The greater or less facility with which soil can be worked has been 
investigated by Messrs Meyer, Schuller, Haberlandt, Puchner, 
von PiED7iCKi, Schmerbeck, Volcker, and Sprengel, but no practical 
results were obtained because, according to Mjtscheruch, this pro¬ 
blem, which is of the greatest importance for agriculture, has so far never 
been studied in a systematic manner, i. e. the question of tillage has not 
been considered as a function of the volume of the pore space in the soil, 
of the water content, and of the physical condition of the solid soil particles. 
Mitcheruch believes that the dynamometer is at present the sole 
means of determining whether a soil is in a condition to be worked. 

The author has tried to determine in the laboratory the laws gover¬ 
ning this condition, because only in the laboratory can sources of error 
be eliminated, and the variable factors isolated. 

The apparatus used was MitscherliCh’s automatic digger (1) as 
modified by the author by means of the addition of a dosing apparatus 
at the top with a moveable support regulated by screws, and furnished 
with a system of wheels round which a rope is wound. The rope is 
attached on one side to a handle and on the other to the chassis to 
which the lever percussion-hammer is fixed that hits the handle of the 
spade in order to drive it into the soil; the height from which the hammer 
falls, and the number of its blows supply the mechanical force required 
to make the blade penetrate into the ground, and furnishes an indication 
of the suitability of the soil for tillage. The apparatus is provided with 
accessory parts for keeping the hammer vertical and eliminating errors 
such as friction. 

The experiments were carried out by pladng the automatic digger 
on wooden boxes or iron cylinders containing the different soils to be stu¬ 
died, which could easily be weighed and tested; sand, day, garden- 
mould, and peat from a " high-moor ” (Hochmoor) were used. The soil 
was first freed from stones, and then pressed down in the boxes or cylin- 


(1) Cf. E. A. Mitscherdich, Bodenkunde fur Land- and Fontwrte. Parey, Berlin, 1913, 
p. 85. {Ed.) 
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ders, moistened, and levelled. The hygroscopicity, moisture, specific 
and absolute weight, and the volume of the soil were determined each 
time. By keeping the total pore space constant, and varying the humi¬ 
dity of the soil, the author determined experimentally for each soil some 
pairs of values relating to the humidity of the soil, and the corresponding 
mechanical work necessary to drive the spade into it. A being the me¬ 
chanical work expressed in erg, and x the degree of humidity in volume, 
the author, after deducting the hygroscopic water and observing the course 
of the curve obtained was able to establish the exponent:— 

. a x z 

A = 

where a and b are constants, log e 0.4343, and e is the external surface 
of friction, as long as the humidity of the soil remains below the hygroscopic 
water, after which, the hygroscopicity being exceeded, the exponent be¬ 
comes equal to + 1. For a soil with a given pore space, it suffices to de¬ 
termine experimentally a pair of values for two degrees of humidity and 
the corresponding mechanical work, in order to obtain the constants of 
the exponent of the water curve (“ Wasserkurve ”). 

The adaptability of the soil to tillage is more affected by the pore 
space than by moisture. The author, after having also made experiments 
in this connection with the same apparatus, keeping the humidity constant, 
and varying x the contraction of the volume of the pores, found that the 
work of penetration y, and consequently the volumetric curve “ Hohlraum- 
volumenkurve ,? ) may be expressed by the logarithmic function 

(i , 

v - x 

With the help of these two functions, and having already determined 
by experiment, as has been said, some pairs of values for the water-curve 
and the volumetric curve, it is possible to calculate tables for each soil. 
In these tables, the upper horizontal line gives the amount of humidity, 
the vertical left-hand column indicates, in the same maimer, the contrac¬ 
tion of the volume of the pores: the mechanical labour corresponding to 
a given humidity, and to a given size of the volume of the pores will there¬ 
fore be found, as in the multiplication table, at the vertical and horizon¬ 
tal intersection of the relative lines 

On the other hand, once the humidity and the mechanical work are 
known, these tables can show the volume of the empty spaces, which, 
according to the author, is a surer and easier method of determining the 
volume of the pores; he compares it with the earlier methods adopted by 
Tjrtjka and Kopecky, the results of which are very similar (1). 

In order still further to demonstrate the accuracy of his method, the 
author quotes the results obtained by Marqitj?, and finishes by saying 
that the conclusion resulting from his experiments will be of great impor- 


(1) See JR., 1Q12, No. 1067. (Ed) 
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tance for practical agriculture, since the least work is needed for tilling 
the soil when the water present in the ground is not more or less than the 
hygroscopic water, irrespective of the volume of the pores, and of other 
physical conditions. 

250 - The Moisture Equivalent in Relation to the Mechanical Analysis of Soil.— 

Middleton, H. E (Soil Physical Investigations, Bureau of Soils, United States De¬ 
partment of Agriculture), in Soil Science , Vol. IX, No 2, pp. 159-167, Tables 3, Bibliogr. 
of 4 works. Baltimore MD., February 1920. 

The objects of the present investigation were to determine whethei 
or not the moisture equivalent (1) could be used as a basis to assist in the 
classifications of soils, and what relation, if any, existed between the mois¬ 
ture equivalent and the mechanical analysis. 

The apparatus employed consisted of a metal cylinder attached to 
the shaft of a vertically mounted electric motor, and holding 16 soil boxes 
provided with wire gauze bottoms permitting the escape of the excess 
moisture. A total of 172 duplicate determinations were made on samples 
from various districts. 

From the results obtained, it was evident that the moisture equivalent 
may not be used as a basis for the classification of soils, but may be of val¬ 
uable assistance in the interpretation of mechanical analysis. There is 
a direct relationship between the moisture equivalent and the percentages 
of sand, silt and day in the soil as determined by mechanical analysis. 
This relation may be expressed as : 

0.063 band + 0.291 silt + 0.426 day — moisture equivalent. 

The presence of considerable amounts of organic matter in the soil 
tends to increase the moisture equivalent and to disturb the relation 
between the mechanical analysis and the said equivalent. 

251 - Effect of Oxidation of Sulphur in Soils ( 2 ) on the Solubility of Rock Phosphate 
and On Nitrification. — Shedd, O. M (Chemist, Kentucky Agricultural Experiment 
Station) in The Journal of Agricultural Research. Vol. XVIII, No. 6, pp. 329-345, Tables 14. 
Bibliogr. of 14 works. Washington, D. C., Dec. 15, 1919. 

A continuation of previous work on the sulphur content of Kentucky 
soils, and the effect of this element and its compounds on plant growth, 
when it was found that comparatively large amounts of added sulphur 
are easily oxidised to sulphate in the soil (3). The results also indicated 
that the sulphuric acid formed would act on rock phosphate when present 
and convert it into a water soluble form. 

The following materials were used in the experiments now undertaken:— 
Rock phosphate (Tennessee brown rock) containing 14.2% phosphor¬ 
us and guaranteed 95 % to pass a 100 mesh sieve; sulphur (ground 
brimstone or crude sulphur) ; soil, (fertile bluegrass soil with a high phos- 

(1) See R June 1912, No. 903; R. t June 1920, No. 619. Also Hosier and Gustafson, 
Soil Physios and Management, J. B. Leppincott Co., Philadelphia, 1917, p. 202; and 
E. Ramann. Bodenkundc, Berlin, Springer, 1911, p. 336. (Ed.) 

(2) See R., March, 1918, No. 264. (Ed.) 

(3) See R., Sept., 1918, No. 961 and R. t Jan., 1919»No. 24. (£W 
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phorous content) ; manure (partly rotted horse manure, fairly free from 
straw). The starter was simply a mixture of soil, rock phosphate and 
sulphur, in which the sulphofying organisn s were numerous and activc. 
The deter minat ions made included acidity, water-soluble phosphorus, 
ammonium-citrate soluble phosphorus, total phosphorous, sulphates, ni¬ 
trites, nitrates, total nitrogen and moisture. 

After 24 months time, about 17 and 84 % of the total phosphorous 
had been converted into a water-soluble and ammonium-citrate soluble 
form, respectively 

Sulphurisation did not proceed as rapidly as when the inoculation 
was made with the sulphofying organism, when the time was reduced 
nearl3 r one-third. 

Composts prepaied under the same conditions but omitting the sul¬ 
phur also showed favourable results in rendering the soil phosphate or 
that added in rock sulphate soluble, but not to the same extent as when 
sulphur was present. 

Nitrification was found to proceed to a certain extent, regardless of 
the acid formed by the sulphur oxidation. The amounts of nitrogen found 
to be nitrified amounted to approximately 20 % of the total originally 
present. 

Experiments were conducted to determine the sulphofying powers 
of different types of soils which were later used in compost experiments. 
When 25 and 50 mgm. of sulphur were added to 100 gm. of soil, about 
the same percentage of the total was oxidised in a given time. In all 
experiments the barium sulphate was treated with hydrofluoric add 
and repredpitated from sulphuric add to purify the precipitate 

Inoculation of mixtures of rock phosphate and sulphur was not suf¬ 
ficient to promote rapid sulphurisation Soil or soil water were additional 
necessities. The Fayette County sample showed the highest capadty 
to render phosphate soluble when mixed with rock phosphate and sulphur. 
That the production of soluble phosphate was caused by the presence 
of sulphuric add generated by the oxidation of the sulphur was demons¬ 
trated by the parallel rise in acidity and sulphate. 

The author considers that the best conditions to promote the reac¬ 
tion are initial inoculation, high tempeiature, thorough aeration, and a 
fair moisture content. 

Other contributory factors are the proportions of the different in¬ 
gredients and probably their mass. Taking into account the cost of ma¬ 
terials, the compost consisting of soil, manure, rock phosphate and sulphur 
appears to be the best, and the presence of some manure and more soil 
would be advantageous to provide a means of increased bacterial actipn 
as well as assisting in the maintenance of the moisture content. 

The acid phosphate made by this procedure had just as good a physical 
condition as the commercial product in spite of the possible objections 
to time and labour involved. However, as better methods of inoculation 
are developed, the process may be simplified and it may become of imme¬ 
diate practical benefit. 
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252 Ammonification of Manure In Soil.— i. bright, j. \v., what soil organisms take 
part in the Ammonification of Manure. — II. Conn, H. J., Taxonomic Study of two 
Important Soil Ammonitiers, in the New York Agricultural Experiment Station , Techni¬ 
cal Bulletin, No. 67, pp. 3-45, Tables 13, Bibliogr. H>f 43 work?. Geneva, N. Y., 
April icjig. 

Former investigators suggest that the spore forming organisms are 
responsible for soil ammonification (i), but on the basis of the data obtain¬ 
ed from the author's experiments, there seems to be good evidence that 
the rapidly liquefying non-spore formers Pseudomonas flnorescens (Fltigge) 
Migrila and Ps. caudatus , (Wright) Conn (2) are of primary importance 
in ammonification in manured soils. The soil used throughout the series 
of experiments was Dunkirk silty day loam. 

Nearly all the plate counts were checked by direct microscopic exa¬ 
mination of soil according to the Conn method (3). In the first place it 
is dearly demonstrated that the non spore organisms predominate in freshly 
manured soil to the rate of 99 % of entire flora; this supports the theory 
upheld by Conn (3). 

Secondly, the growth of Ps. fluorescens and Ps. caudatus compared 
with the growth of the spore forming Bacillus cereus , in sterilised manure 
soils, gave results indicating that the non spore forming organisms rapidly 
gain ascendancy over B . cereus. The vegetative cdls of the latter soon 
sporulate and remain in resting condition. 

All three of these organisms are vigorous ammonifiers when tested 
in pure culture. 

Tables show the rdative numbers of organisms, present in the soil, 
before and after adding manure and the results of inoculating with the 3’ 
organisms separately and in a mixture 

Section II gives a detailed description of the characteristics of the non¬ 
spore forming Bacteria and discusses the probable rdationships of these 
organisms to others. Ps. caudatus is now believed to be identical with 
Bacillus caudatus , Wright 1895, referred to by Conn as the " orange liquefy¬ 
ing type ” (2). 

253 - Effect of Liming on Acidity in Plant Juices. — See Nos. 260 an<i sCi of this Review. 

254 - The Duty Of Water In Cache Valley, Utah. — Harris F. S.,in Utah Agricultural College 
Experiment Station Bulletin No. i 73 , pp. 2-16 figs. 9, Tables 5. Eogan, Utah, March 1920. 

A report of experiments on the relation of the amount of irrigation 
water applied to the yield of crops, including sugar-beets, potatoes, alfalfa, 
maize, wheat and oats raised on a deep medium soil. The results include 
a total of 991 tests extending over a period of 17 years. The figures re¬ 
fer to water that actually soaked into the land. In ordinary practice it 
would be necessary to make allowances for ditch and run-: ff losses The 
results can be said to hold good only for soils of the same general type as 
those on which the experiments were conducted, although they should 
be useful in estimating the water requirements on other types of soils. 


(1) See R . 1918, No. 1334. — (2) See New York Agricultural Experiment Station , Tech¬ 
nical Bulletin , No. 67. — (3) See R. 1918, No. 359. [Ed.) 
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For sugar beets from 15 to 30 inches of water gave the best results. 
The yield of potatoes was augmented with increased irrigation up to 32 l / 2 
inches, but dropped off rapidly when applications above 60 inches were 
made. Alfalfa was able To use more water advantageously than any of 
the other crops. The highest yield was secured with 50 acre inches, al¬ 
though nearly as high with 25 inches. Alfalfa was found to be much less 
sensitive to over-irrigation than potatoes and sugar beets. From 15 to 22 
acre inches of water gave the best results with maize. With wheat, 15 
inches of water gave almost as high a yield as any treatment and yet the 
yield kept up fairly well with the very high irrigations Where no irrigation 
water was applied, the yields were fairly satisfactory. Oats appeared more 
sensitive to moisture than wheat. The yields did not differ noticeably for 
quantities of water between 15 and 45 inches. 

The proper diversification of crops made the most efficient use of 
irrigation water possible. 

The proper amount to use must be based on a great variety of physi¬ 
cal and economic factors that vary with each set of conditions. 

255 - Eleetroculture. — I. MacCrecyR. D.,The Theor5 T of Electro Culture. Scientific Amer¬ 
ican , Voi. CXX, No. 20, p. 530. New York, 1919. — II Eleetroculture at Chester. The 
Electrical Times t Vol. LV, p. 205. London, 1919. — III. Blackburn, A. E., Electrochemical 
Treatment of Seed Grain (Paper read before the British Association for the Advance¬ 
ment of Science, and Discussion), The Electrical Review , Vol. LXXXV, pp. 377 - 379 - Id. (1) 
I. — When direct current is driven through an electrolyte the negative 
ions move to the positive electrode and the positivdy charged ions more to 
the negative electrode. When alternating current is used this is not the 
case; the ions move rapidly first in one direction towards one electrode, 
then in the opposite direction towards the other. They are as it were in a 
state of intense vibration of an oscillating nature, caused by and in unison 
with the waves of the alternating current. What then happens if we dis¬ 
charge high frequency electricity through an acre of soil to metallically 
coated seed, from electrodes (parallel to each other), embedded in the earth ? 

The earth is in this case the electrolyte, in which, by the action of 
water, there have been gaseous ions set free. When the electricity is 
applied, these ions set up an active bombardment on the seeds and tiny 
roots of the plantlet .and since the seeds and roots are porous it must be 
evident from a mechanical standpoint that some absorption, by the plant, 
of the gaseous ions takes place. After being absorbed by the plant roots 
these ions are still subject to the influence of the high frequency electricity 
which during application, will set up vibrations within the cells of the 
plant. Such an action will mechanically enlarge the cells in the tissues of 
the plant and allow it to grow more freely. 

The discharge of high frequency electricity through soil is also equival¬ 
ent to aeration since it causes air to be drawn into the soil with it. This 
is in a great measure the principal benefit derived from cultivation and is, 
therefore, an important factor in agriculture because of its stimulation of 

(1) See R., 1919* Nos. 686 and 720. (Ed.) 
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bacterial action. Moreover the discharge of high frequency electricity 
through the air combines with the moisture in the soil to produce nitric 
acid, which contains nitrogen in a form readily available as plant food 

On the other hand** the electronic collisions of the ions with al¬ 
kalies in the earth produce nitrites. The earth in a sense becomes a sto¬ 
rage of nitrogen that must be changed by the soil bacteria before it becomes 
available as plant food. This makes work for the soil-building bacteria. 
In 1909, Prof. G. E. Stone of the Massachusetts State Agricultural College,, 
proved in a series of tests that by discharging each day a few sparks of 
static electricity through soil containing bacteria these organisms in 17 
days increased 600 per cent. There is another influence of electricity on 
the bacteria which might be termed bacterial stimulation. Bacteria are 
sluggish micro-organisms and the galvanic action of the current on their 
bodies increases their activity. 

With the above proven facts in mind, it is not at all surprising that 
increases in production have been reported where electricity has been pro¬ 
perly applied to promote the growth of vegetation. 

II — A short note is given of the results obtained from electroculture 
with electric discharge at Chester. The outstanding fact is that the four 
varieties of potato that were tried gave decreases. On the other hand, peas, 
broad beans, French beans, and beetroot gave increased yields of 27,6,8 
and 88 per cent, respectively, compared with the control. It is suggested 
that the bad results were due to the abnormal rainfall when the growth 
was nearing maturity. 

III — Experiments on the electrochemical treatment of seeds are re¬ 
ferred to (1) in which the seeds, 10 or 20 sacks, were placed in tanks provided 
with iron electrodes at both ends; the electrolyte was a solution of sodium 
nitrate or some other fertiliser. Particularly with cereals (wheat, barley, 
oats) the yields of both grain and straw are increased. Some 500 farmers 
have taken up the treatment of the seeds, which is followed by a very 
careful drying in a kiln and applied a month or two before sowing. 

In the discussion A. E. Baines suggested that a dry seed buried in the 
soil would become charged in the earth-atmosphere field after-the manner 
of a Eeyden jar, when electrodes were applied above and below the seed 
the current would favour growth of the roots or of the stem according 
to its direction. Brenchley said that the Rothamsted experiments gave 
doubtful results; Ross Thompson drew attention to the importance of the 
nature of the soil; G. H. Garrad thought that the beneficial effect was not 
lasting; whilst Dunn and Anderson recommended the treatment. 

256 - The Lime Factor in Permanent Soil Improvement. — 1. Rotations without Le¬ 
gumes. —11. Rotations with Legumes. — eepman, j.g. and Blair, a w., in Soti 

Science , V 61 EX, No. 2 , pp. 83-114, tables 17, bibliogr of 8 works. Baltimore M. D , 

Feb. 1920. 

A report of work covering a period of 10 years including the study of 
the sources of nitrogen, the proper amount to apply, the influence of ni¬ 
trogen on the yield and composition of the crop, denitrification and other 

(1) See R. January, 1921, No. sz. {Ed.) 

[255-*56l 



264 MANURES AND MANURING 

nitrogen losses. On account of the important bearing which the reaction 
of the soil has on the nitrogen problem, the plan was made to indude the 
use of lime in the carbonate form. 

I — The soil on which the experiments were conducted contained ori¬ 
ginally 0.11% nitrogen and i.22°o of total carbon, and no lime had been 
applied within recent years. The lime treatment consisted of finely ground 
limestone or oyster shells at the rate of 1 ton per acre just before planting 
the maize in 1908, and 2 tons per acre again preceding the maize in 1913, 
the liming thus taking place at intervals of 5 years. A careful record was 
kept of the amount of nitrogen applied in the form of manure and fertiliser, 
and likewise of the amount removed by r the crops. The 5 year rotation 
practised was maize, oats, wheat and 2 years of timothy No legume crops 
were introduced. Twenty plots with different nitrogen treatment were 
thus limed, and 20 similar plots with parallel nitrogen treatment were 
left without lime. The total yield of dry matter and of nitrogen for the 
10 year period were essentially the same for the 2 sections. 

Analysis of the soil made soon after the work was started and again at 
the end of each 5 year period, showed that there was a loss of nitrogen 
from both the limed and unlimed sections. However, the loss from the 
limed section was distinctly* more marked. 

Results appear to indicate that the practice of using lime on light to 
medium heavy soils, when leguminous crops are not grown in the rotation, 
may be questionable. Under such conditions it is quite possible, according 
to the authors, that a slightly acid reaction may be desirable to prevent the 
too rapid oxidation of organic matter. On acid peat soils, and poorly 
drained heavy day soils, where there is a large amount of oxidisable orga¬ 
nic matter, or where oxidation proceeds very slowly-, lime may T however be 
used in connection with the growing of non-legume crops to excellent ad¬ 
vantage. 

II. — An attempt is made to show the influence of lime in 4 different 
rotation systems, all of which indude some legume crops, either as one oJ 
the main crops, or as a green manure between the main crops. Two 5 yeai 
periods for each rotation were completed. Add phosphate 300-400 lb., 
and muriate of potash 100 lb. per acre were applied and light applications of 
commerdal nitrogenous fertilisers were also made. No farmyard manure 
was used. 

During the 10 y-ears the limed plots, with only slight exceptions yidded 
distinctly larger crops and more nitrogen than the unlimed plots. In 
most cases, the yidds were larger with the 2000 and 4000 lb. applications, 
than with the 1000 lb. application. There appeared to be a slight difference 
in favour of the magnesium lime-stone, in preference to the calcium lime¬ 
stone. 

The use of lime thus resulted in a gain in both quantity and quality 
of the crops produced. Analysis of the soil showed that in a number 
of cases, there was a higher nitrogen content for limed than for unlimed 
plots; in other cases, the two were about on a level as to nitrogen content 
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and in a few cases, there was apparently a development of nitrogen in the 
limed plots. 

Compared with the results of the former experiments the authors 
suggest that in using lime, emphasis should be laid on its power to make con¬ 
ditions favourable for the organisms associated with leguminous crops ra¬ 
ther than on its power simply to neutralise soil acids. Its value is more 
indirect than direct. 

257 - Effect of Manure Sulphur Composts upon the Availability of the Potassium 
Of Greensand (1'. — McAlt,, A. G*. and Smrn, A. M.,in Journal of Agricultural Research, 
Vol. XIX, No. 6, pp. 239-256, Tables 9, bibliogr. of 13 ’works. Washington D. C., 
June 15, 1920. 

Report of the results obtained by‘the Department of Soil Investiga- 
gations, Maryland Agricultural Experiment Station in connection with 
experiments on the effect of composting greensand, with sulphur, manure 
and other materials with a view to making available the potassium 
contained in the greensand. The samples were taken at intervals, and 
extracted with distilled water, analysing the water extracts for acidity, 
sulphate and potassium content. 

Two series of composts were investigated, one containing 5.88 % of 
potassium and the other 1.42 %, in studying the effect of sulphofication 
upon the solubility of the potassium. 

The outstanding results may'be summarised as follows : 

The composts consisting of greensand, farmyard manure and soil 
in different proportions showed that an appreciable amount of the potas¬ 
sium of the greensand was made water soluble through sulphofication 
The composts containing the largest proportion of manure, developed the 
highest degree of acidity, oxidised the greatest amount of sulphur, and 
produced the largest quantity of water-soluble potassium. The quantities 
were smaller in the case of composts in which soil was substituted for a part 
of the manure. When all the manure was replaced by soil, the rate of sul- 
phoficaticn was so slow that at the end of 23 weeks, only a very small 
amount of acidity had developed and very little potassium had been made 
soluble. 

The addition of small amounts of ferrous and aluminium sulphates fail¬ 
ed to stimulate sulphofication. The addition of 10 gm. of calcium carbo¬ 
nate to the sulphur manure soil compost, had a marked stimulating effect 
during the early part of the period, but failed to increase the acidity, sol¬ 
uble sulphates, or potassium above the maximum reached by the corre¬ 
sponding compost in which no calcium carbonate was used (2). 

With the increase in acidity and the accumulation of sulphur trioxide 
there was a corresponding increase in the amount of potassium in the water 


(1) See R. Jan. 1919, No. 24» and R . June iyiQ, Nos 693 and 691 
(2I See R. Jan. 1920, No. 18 (Ed.) 
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extract. The larger amounts of acidity and soluble sulphate appeared to 
break down the greensand more rapidly than small quantities. The lar¬ 
ger percentage of the total potassium present was liberated in the compost 
containing the low-potassium greensand. 

In the composts containing manure, the total amounts of potassium 
recovered in the water extracts varied from 9.1 % to a maximum of 41.3 % 
of the total initial amount present. ♦ 

Results indicate that the composting of greensand, or of soil rich in 
potassium, with sulphur and manure, may prove to be a practical and effi¬ 
cient method for obtaining available potassium from comparatively insol¬ 
uble materials. 


25b - A Survey Of the Fertiliser Industry. — Goldenweiser, 33 . A. (Statistician, Pre¬ 
pared tinder the Direction of Mein W. W., Assistant to the Secretary in Charge of 
Fertiliser Control), in United States Department of Agriculture Bulletin Nov. 798, pp. 1-29, 
fig. 1, map 1, tables XII, bibliogr. of Govt. Publications. Washington, D. C., Oct. 20,1919. 

The U. S. Fertiliser Control, created under authority of the food con¬ 
trol act as a war emergency measure in the Department of Agriculture, 
soon after its establishment, undertook a survey of the Fertilizer industry 
in order to determine the material used, the products, and the stocks of 
ingredients and of mixed goods on hand. In view of a serious shortage of 
several of the materials that enter into the manufacture of fertilisers, it 
was deemed important to ascertain what the requirements of the industry 
were, in order to stimulate production of the scarce ingredients, and, if 
it became necessary, to apportion the available supply of scarce materials 
on an equitable basis. A series of questionnaires was sent out by the office 
of Fertilizer Control. The information collected is for the calendar years 
1917 and 1918. No comparison with pre-war years can be made, for lack 
of data, but a future survey of the industry in years after war activities 
have ceased will afford interesting comparison 

Table I shows the amount of materials of different kinds used in the 
manufacture of mixed fertilisers during the year 1917 and 1918. 

The figures for 1918 are not altogether comparable with those for 1917, 
as 55 companies included in the tabulation for 1917 and for the first six 
months of 1918 failed to make reports for the last six months of 1918. I11 
the case of acid phosphate an estimate has been made to cover the compa¬ 
nies for which reports were not received for July to December, 1918. 

Table II shows the quantity of materials used in the manufacture of 
add phosphate during 1917 and the first 6 months of 1918. 

The production of phosphate rock is conducted by a number of 
fertiliser companies and by other producers, mostly in Florida. Many of the 
great fertiliser companies are interested in the phosphate fields and are 
producing their own rock. 

Table III shows the sources of nitroger (ammoniac) used in mixed 
fertilisers. The principal source of nitrogen is sodium nitrate, the second 
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Table I. (2000 lb. to* s). 


Kind of material 1 

1917 

j 1918 

Agricultural lime . 

32 602 

40252 

Agricultural salt . 

2 474 

1 2650 

Add phosphate. 

3 746 693 

1 * 3 554 000 

Potassium sulphate. 

13 420 

| iG 808 

Potassium muriate . 

12 124 

, 191S9 

Potassium nitrate.. 

14 478 

17 286 

Potassium carbonate. 

1 7656 

, 5 7°6 

Kainite . 

*175 

368 

Manure salts . 

I 684 

194 

Nebraska potash . 

7 201 

18815 

Cement dust. . 

6489 

6301 

Furnace dust. 

8499 

12105 

Roasted alunite. 

1 667 

l 1999 

Kelp (dried) . . 

1 3064 

! 4777 

Kelp (ash) . 

| 2 929 

3 722 

Kelp (char) . . 1 

1 16 

348 

Tobacco waste . . . 

372x8 

30 816 

"Wood ash and other plant ash. 

; <>593 

7458 

Manure ash. 

2197 

2768 

Feldspar. 

601 

*34 

Sugar factory waste. . 

5071 

5 250 

Other potash materials 

33863 

34898 

Sodium nitrate. . . . 

285 983 

234 794 

Ammonium sulphate 

125 283 

103 356 

Cyahamid ... 

37 230 

6099 

\ Nitrate of lime . .. 

33 

595 

/ Ammonium phosphate . 

20 237 

7096 

' Animal tankage (high grade). 

185491 

134 446 

Animal tankage (low grade). 

108 775 

82 209 

Garbage tankage. i 

123 835 

96 142 

Tankage (n. o. s.) . | 

5 994 

4770 

Dried blood ..1 

37189 

25799 

Cottonseed meal . 1 

306 399 

273 876 

Fish scrap (dried) .J 

28 769 

28 813 

Fish scrap (acidulated) . | 

17234 

24 215 

Castor bean pomace . 

19 948 

36481 

= . 

9254 

7179 

g i Hoof meal . 

6340 

5681 

Horns ... 

200 

74 

Hide scrap . 

218 

92 X 

leather scrap or meal . 

Leather (acidulated) . | 

18078 

75 

13 892 

Wool waste .| 

1 1 35 

1 002 

Tartar pomace ., 

2 709 

2893 

Peat (dried) 

742 

1 892 

Natural guano . 

67 7*5 

52 549 

Base goods 

518 378 

502 132 

\ Other nitrogenous materials. 

39 162 

29259 

Filler. 

161 932 

216 764 

Other materials 

6986 

11294 


(*) Partly estimated. 
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source is ammonium sulphate; among the organic sources of ammonia, 
tankage and cottonseed meal are by far the most important. 

Tabi,E II. (2000 lb. Ions). 




January to June 

Material 

1917 | 

inclusive, 1918 

Phosphate rock. 

.... I 2206523 

1 17 2 1 24 

Steamed ground bone. 

.... 1 ;i 92s 

3319G 

Raw ground bone. 

31 657 

22 667 

Bone black. 

986 

600 

Basic slag. 

128 

77 

Other pho-phatic materials. 

. | 484 , 

326 

Sulphuric add. 

2 135 113 

1068 464 


Tabu* III. 


Material 


Sodium nitrate. 

Ammonium sulphate. 

Cyanamid.. 

Nitrate of lime.. 

Ammonium phosphate . . . . 
Tankage: Animal (high grade) 

» Animal (low grade) 
Garbage 
n. o. 

Dried bloods. . . 

Cottonseed meal , 

Pish scrap (dried) 

(acidulated) 

Castor bean pomace 
Hair . . . 

Hoof meal. 

Homs. . . 

Hide scrap 

Acidulated leather. 

leather scrap or meal . . . 

Wool waste. 

Tartar pomace. 

Peat (dried). 

Natural guano. 

Base goods . 

Other nitrogenous materials 


Percentage 

of ammonia from each source 


1917 

1918 

28.9 

29.4 

16.3 

16.7 

3 -i 

0.6 

— 

0.1 

i *4 

0.6 

11.0 

9.8 

4 *i i 

3-8 

2 2 

2.1 

0.2 

0 2 

2 8 

24 

13.8 | 

I 5*3 

M | 

1-7 

0.6 

1.0 

0.7 

1.6 

0.9 

0.9 

o -5 

0,6 


o.x 




2.8 1 

2.7 

6.7 

8.0 

i -3 

X.2 

100.0 I 

100.0 
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The total amount of nitrogen calculated as ammonia used during 1917 
was more than 18 600 000 units of 20 lb., and the total amount used during 
1918 exceeded 15 000 000 units. Base goods is a name by which the compa¬ 
nies call preliminary mixtures, that are stored in large bins against the time 
when orders need to be filled and the base goods are mixed with the other 
ingredients to obtain a desired grade of goods. 

A special enquiry was made for tankage and table IV shows the total 
quantity of tankage and allied materials produced in 1917 and 1918 and 
marketed in 1918. 

\ 

Tabes IV. 


Kind of material 

Production 
503 firms 
reporting 
(2000 pound t, 

Quantity marked in 1918. 

386 firms reporting 
(2000 pound tons) 

Percentage marketed 
1918 


1917 

1918 

Total 

As 

fertiliser 

As 

feed. 

For 

other 

purposes 

As 

fertiliser 

As 

feed. 

For 

other 

purposes 

Atiipini tankage (high, 
grade). 

157 300 

185.839 

182 320 

103 703 

78187 

430 

56.9 

42.9 

0.2 

Animal tankage (low 
grade). 

59 604 

64614 

62805 

56239 

5213 

1354 

89.5 

«-3 

a a 

Concentrated tankage . 

24 674 

25490. 

26098 

16540 

9481 

77 

634 

36.3 

0.3 

Garbage tankage . . . 

36997 

34 7i8 

28598 

28 598 

— 

— 

100.0 



Tankage. 

7750 

10004 

3 732 

3122 

58 

552 

83.7 

1.6 

14-7 

Dried blood. 

3a 007 

35 463 

32 578 

26 918 

5671 


83.6 


< 14*9 

Raw bones.. . 

27 981 

33644' 

26 451 

22 607 

3281 

862 

82.6 

*74 


Dried bones. 

24348 

21 4751 

20158 

20 093 

5 

*6^| 

85.5 

12.3 

"aC 

Hair.. 

5617 

8 754 

4638 

1941 


41.8 


Hoofs and horns.... 

6715 

4671 

4008 

3 539 

"”386 

83 

J8.3 

”~9.6 

2.1 

Meat scrap. 

3265 

3 233 

1 

3561 


3 549 

II 


99.7 

0.3 


In connection with cottonseed meal an enquiry was made from all the 
mills that manufacture cottonseed oil and meal as to the amount produced 
during the fiscal year July 1, 1917, to June 3, 1918, and the amount dis¬ 
posed of for different purposes and different ways. In the aggregate, two 
thirds of the cottonseed meal was used as feed and one-third as fertiliser, 
with however, considerable variation in thi« respect between the different 
States (See Table V.) 

In pre-war years the United States consumed yearly about 250 000 
tons of potash, practically all of which was imported from Germany. When 
the German supply was cut off in 1914, the United States turned its attention 
to domestic production, which has increased to 53 000 tons in 1918, about 
one-fifth of the annual pre-war consumption. Some crops probably have 
suffered during this period from a lack of potash, but the main needs were 
supplied. The price of potash rose from between 75 cents and $1 a unit to 
between $4 and $5 a unit, and with this great increase in price the domes- 
stic manufacturers entered the field of production. “Whether the American 
potash industry will be able to survive under normal conditions is an open 
question. 

[*M] 
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Finally table VI shows the production of mixed fertilizer andmaterials 
sold as such during 1917 and iqi8. 


TabIvE VL 
2 000 lb. tons. 


Kind of material 


Mixed fertilizer produced 
Materials stli as such: 
Add phosphate . . 
Fhobphate rock . . 
Boms : Raw bones . 
Steamed bones. . . 
Raw bone m^nl. . 
Steamed bone meal 
Tankage. ..... 

Blood. 

Fish scrap. 

Cottonseed meal. 
Natural t'uauo . . . 
Nitrate of soda. . . 
Ammonium sulphate 
Cyanamid. 


1917 

19x8 

tons. 


4442528 

4 957 799 

2 O97 232 

2 024 574 

393 

542 

io 023 

7 532 

698 

3 249 

11 379 

15 707 

683 

1 336 

8 114 

37827 

3 126 

2304 

1749 

1 889 

0 682 

7987 

I 152 

62 66 

7241 

11 334 

531 

2 334 

117 

4 


Of the 2 000 000 tons of acid phosphate reported sold as such, a consid¬ 
erable quantity was sold to dry mixers who used it in preparing the final 
product. The quantity of acid phosphate used by dry mixers in 1917 was 
494 261 tons, leaving about 1 50 0000 tons of acid phosphate sold for 
direct application to the soil. Certain quantities of bone, tankage, blood, 
fish scrap, and cottonseed meal were sold in their original state; also some 
nitrate of soda, but beginning with July, 1918, practically no nitrate of soda 
was sold as such. 


259 - Variation in Sexuality, Dioecism and Sexual Dimorphism of Pinas mon - 
tana, and P. sylvestris, — Guinier, p„ in the Comptes tendus dcs Seances de la 
Socitft de Biolo^te, Vol. I^XXXIV, No. 2, pp. 94-96. Paris, Jan, 15,1Q21. 

Under normal conditions, the various species of the genus Pinus are 
monoecious, both male and female inflorescences being evident on the new 
shoots even at the beginning of their growth. The fruiting branches or 
catkins, develop in the axil of the involucre inserted at the base of the shoots 
and are short, modified branches generally, and invariably with Pinus 
sylvestris L. and P. montana Mill., the fertilised female inflorescences are 
borne only at the apex of the shoots, on a level with buds arranged in a 
false whorl, which, the following season, will produce lateral branches, 
whilst these fertile branches, in the course of natural growth, will be trans¬ 
formed into cones. The female branches have therefore the morphological 
value of long branches that develop sooner. 
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The distribution of the two types of inflorescences is dearly relative to 
the vegetative vigour of the branches bearing them. The catkins, always 
much the most numerous, are distributed indiscriminately over the tree, 
existing, however, only on the less vigorous parts, such as at the base of 
the branches, and generally below the apex. The less common female 
fruiting branches are found only at the apex of the vigorous branches, espe¬ 
cially on the highest branches. Usually, the spurs bearing female inflor¬ 
escence also possess cat kins at the base; however, some shoots bear only a 
male inflorescence. 

In P. montana and also with P. sylvestris a tendency has been observed 
towards dioecism, or, more accurately, a sort of polyoecism, which is evinc¬ 
ed by the existence of a number of male plants by the side of monoe¬ 
cious plants. Nordxinger has observed the fairly frequent dioedsm asso¬ 
ciated with P. Montana and, more recently, Schroter has remarked on the 
same fact in Switzerland. 

Similar observations have been made regarding the northern type 
P. sylvestris var. lapponica by Scandinadian workers. The author has ob¬ 
served that, in the vast forest of P. Montana sub sp. uncinaia Ramond in the 
Capcir region in the Montlouis district (E. Pyrenees), this Pyrenean type 
presents the same peculiarity and amongst a big group of trees compara¬ 
tively rich in female inflorescences, certain trees bear males only. 

Dioecism, in the case of pines, is accompanied by a certain sexual 
dimorphism. On a normal monoecious tree., the branches terminating 
in male inflorescences present distinct morphological differences. On the 
less vigorous branches arising each year from a minor quantity of male in¬ 
florescences, the catkins are distributed over the major part of the new 
shoots, and only a small area is left at the apex for the short leaf-bearing 
twigs. After the catkins have fallen, a long bare strip is left at the base 
of each new shoot, whilst the leaves form a collar at the top of the shoots. 
Quite different is the appearance of the vigorous branches terminated by 
female inflorescences. These branches are of considerable length and the 
shoots are almost entirely covered with leaves. At the base of each shoot, 
there is a short defoliated area which may be attributed either to the fall 
of the catkins or to the normal absence of twigs at the axil of the lowest 
leaf scales. As regards the males, all the branches belong to the first type 
described : some botanists have compared them to the stems of Equisdum 
on account of the apparently whorled arrangement of the leaves. Beijs- 
ner with reference to male individuals of P. Montana and Benvaxx to 
males of P. sylvestris var. lapponica have established a new form, namely 
equisdiformis. Beissner even considered that it constituted a genuine 
variety; Schroter and vonTubeur have established the real cause of 
the morphological peculiarity observed. 

The author has also observed that certain peculiarities are noticeable 
amongst a group of P. Montana subsp. uncinata in the Pyreneees. The Py¬ 
renean type is characterised, amongst other things, by its slender habit, a 
compact conical crown, with rigid branches, curved from the base up¬ 
wards. On the other hand the males have wider spread branches, more 

pw] 
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or less intertwined, less abundant foliage and a more irregular and spread¬ 
ing crown. 

Schroter had previously drawn attention to the fact that the males 
possessed a more open brandling system. This difference can only be at¬ 
tributed to less vitality and to the slower growth of the male brandies, as 
a whole. 

Occasional cases of dioedsm with P. montana are considered by the au¬ 
thors to be due to individual peculiarities. The phenomenon, is apparently 
influenced by physiological conditions which cause variations in individual 
vitality particularly with reference to age and to vegetative conditions. 
RENVAiyL has shown that with P. sylvestris var. lapponica , although the 
young trees always possess female inflorescences, the other trees tend to 
produce an ever increasing proportion of males and,consequently, no 
cones, and that trees growing on poor soil behave similarly. In the 
Eastern Pyrenees, the males of P. montana subsp. uncinata in question 
(all of a fairly advanced age) were growing on soil of mediocre fertility ; 
the foresters have however, observed that, in that district, the older trees 
produce but little seed. 

Sexuality in P. montana and P. sylvestris , depends therefore on the de¬ 
velopment of the vegetative apparatus; the production of female inflore¬ 
scences necessitates a certain vitality of the shoots, whilst with retarded 
growth only males are formed. The variations in sexuality can thus be 
explained, and also to a certain extent the tendency to dioecism. The 
morphological peculiarities of both male or female spurs, which lead in the 
most accentuated cases to sexual dimorphism for male individuals are 
only the consequence of these facts. 

260 - Studies on the Reaction Of Plant Juices. — Haas, A.R C. (Dcpaitments of Agri¬ 
cultural Bacteriology aud Soils, University of Wisconsin), in Soil Science , Vol. IX, No. 5* 
pp. 341-368, pi. 1. figs. 11, bibliogr. of 18 works. Baltimoie, M. D., May 1930. 

The investigations made by the author deal with the actual and to¬ 
tal acidities (1) and the total alkalinity of the juices of a number of plants 
of agricultural importance, together with a study of the influence of liming 
the soil upon these acidities. The effect of age, lack of chlorophyll and 
changes in illumination upon the actual and total acidities of plant juice 
are also considered. These determinations were made by the use of the hy¬ 
drogen electrode. The plants employed included clover, serradella, garden 
beans, barley, oats, maize, alfalfa, field peas, lupin, mustard, timothy, 
wheat and buckwheat. 

The most noticeable difference in the actual acidity of the juice from 
plant on limed and unlimed soil was with the buckwheat seedlings., 
i. pH = 5.48 to 5.97 respectively (p = index of acidity in a solution;, 
whereas in the mature conditions a reaction of pH = 4.82 was reached. Ap- 


(1) Actual acidity indicates amount of dissociated acid Total acidity includes both dis¬ 
sociated and undissociated acids. {Author's Note) 
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parently the degree of maturity of a plant seems to be an important fac¬ 
tor in the degree of actual acidity attained. The general results with all 
the plants used in this ex perim ent indicate that the actual reaction of the 
juice of many agricultural crops is distinctly acid. 

The fl.11ra.1i reserve (i) of the roots of medium red clover and of sweet 
clover, according to the determinations made, is less than that of the leav¬ 
es, even though the actual acidity of the roots is greater than that of the 
leaves. The results from the two species may therefore serve as a rough 
comparison of the relative amounts of carbonates and bicarbonates in the 
juice of the 2 species. The unique case of a single plant having juice with 
a markedly alkaline actual reaction and a steep gradient in actual reaction 
is reported. 

The observations made up to the present time with regard to the total 
acidity, appear to show that this tends to fluctuate in the same direction 
as the actual acidity, with exceptions. The juice of the younger portions 
of a plant usually show a lower actual acidity than the older portions. 

A preliminary experiment was made with maize seedlings, and the to¬ 
tal acidity of the juice of seedlings lacking chlorophyll was less than that 
of tops containing chlorophyll until about pH = 8.6 was passed, after 
which conditions were reversed. 

The effect of light on the reaction of the juices, showed that both ac¬ 
tual and total acidity decreased with a reduction of normal illumination. 

The author considers that these results support the suggestion made 
by Truog that the main specific harmful influence of soil acidity on cer¬ 
tain plants is due to its influence in preventing the plants from securing 
sufficiently rapidly the bases that are needed to neutralise and precipitate 
adds within the plant. 

261 - Acidity of Buried Herbaceous Plants and the Lime Soil — atAsorc, g (istituto cli 
Chimica agraria della R. University di Pisa), in Le Stasiom spcrimcntah agaric itahanc, 
VbL I/III, Part 12, pp. 121-437. Modena, 1920. 

The author observed in 1914, that on mixing the sap of young maize 
plants with calcareous soil and an excess of calcium carbonate, the sap re¬ 
tained its add reaction even after 4 or 5 days and only acquired a neutral 
and then alkaline reaction after putrefaction. On account of the interest 
of this fact in relation to the burying of green herbage and as regards 
the investigation of the adds in fresh and in decomposing vegetable mat¬ 
ter, the author has taken up this study with the aid of a series of experi¬ 
ments, which have led to the following conclusions : 

Add saps of young herbaceous plants (maize, lucerne, and beet) 
when placed in contact with calcareous soil and even with pure caldum 
carbonate (predpitated), the carbonates being greatly in excess of the acids, 
retained thdr add reaction for several days. This also occurs with saps 
tested immediately after extraction as well as w r ith saps in which acid fer¬ 
mentation had taken place. 

(1) Alkali reserve equals the change in the actual reaction of the juice upon the addition 
of acid. { Author's Note). 
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Total or partial sterilisation retarded the neutralisation of the free 
adds in contact with the lime which coincides very often with the pu¬ 
trefaction of the saps. 

When fresh or fermented saps were heated to boiling point with cal¬ 
careous soils or pure calcium carbonate a distinct acidity was maintained 
when soils were used, and this acidity persisted for several days. With pure 
caldum carbonate there was an appreciable decrease in acidity, but it was 
not completely neutralised, except in the case of fresh beet sap. 

Solutions of numerous adds and organic add salts of different concen¬ 
trations and presenting degrees of acidity and corresponding approxima¬ 
tely to the acidity found in the saps (expressed in terms of normal alkali), 
were quickly neutralised on contact with the calcareous soils and with pure 
caldum carbonate, either in the cold or after boiling. 

On the contrary, solutions of monopotassium phosphate and monocal¬ 
cium phosphate in concentrations corresponding to those precipitated, 
retained, when in contact with the same soils, an acid reaction for several 
days dther in the cold or after boiling in contact with pure caldum carbon¬ 
ate ; in the cold, they were neutralised more quickly, and very rapidly 
after boiling. 

The proteins, starches and sugars present in the sap, do not impede 
the reaction between the acids and the lime. 

The lime in the soil does not neutralise dther the congenital acidity 
of the plants or their fermentation products. The author estimates that 
the permanence of the acidity of vegetable saps is due to the fact that the 
add phosphates of alkali metals and alkali earths resist, under similar 
conditions, saturation by the lime in the soil, and also because there is 
less monopotassium phosphate in the sap. 

As regards green manure, the lime in the soil has but a secondary ac¬ 
tion in neutralising the acidity of the buried plants, that is to say, only 
to such an extent as to favour putrefaction with the resulting formation 
of basic substances. 

In the first phase of the green manure, the acidity of the sap, even in 
the presence of lime, is increased by fermentation, especially of the sugars. 
It is known that green manure aids the dissolution of the mineral matter 
in the earth; these experiments show that this dissolution is not due to the 
aridity of the plants. 

262 - Research on th& Diffusion of Sulphocyanic Acid In Plants.— dezani, s. QUbo- 
ratorio di materia medica e Jatiochimica, Turin), m he Sianont spenmentah agrane tta - 
hane, Vol 1 * 111 , Part 1, pp 438-440, bibliography of 6 works Modena, 1920. 

The results of the author’s researches are summarised in the appended 
table. The — sign indicates that the dassic reactions for sulphocyanic 
add (with chloride of iron, copper sulphate, calomel, hydrogen peroxide, 
and chloride of iron), gave negative results. A single + sign indicates 
that the reaction was slightly positive, and + + intensely positive. 

The table shows that, of the plants examined, the Cruciferae were the 
only ones which contained sulphocyanic acid, and that this compound 
is widespread in this family. 
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The author has found that hay contains this add in proportion to 
the quantity of Crudferae it holds. It is probable that this add is a direct 
product of the cellular metabolism of the Crudferae and is not produced 
through the decomposition of the esters of isosulphocyanic add, nor is 
it derived from enzyme action which take place after the death of the plant. 



Botanical 

Organs 

& . 
f » 

to 

f#l 


family 

used 

$ .9 

M 




at 

u 

Allium Cepa I,. . 

lyiliaceae 

Bulbs 

500 


Brassica Rapa I, . . 

Cruciferae 

Roots 
and leaves 

5 °° 

++ 

Bunias Brucago I,. ........... 

Crudferae 

Herb 

750 

+ 

CaUpina Corvini Desv. 

Crudferae 

Herb 

650 

— 

Castanea vesca Gaertn. 

Cupiliferae 

Seeds 

500 

— 

Cichorium Endivia h. . 

Compositae 

leaves 

500 

— 

Cochlearia Armoracia I. 

Crudferae 

Roots 

250 

++ 

Daucus Carota I<. . 

UmbtUiferae 

Roots 
and leaves 

5 °° 

— 

Eruca saliva Mill. 

Cruciferae 

Herb 

700 

+ 

Nasturtium officinale R. Br. 

Cruciferae 

Herb 

720 

++ 

Phaseolus vulgaris I,.. 

Ifeguminosae 

1 Seeds 

500 

— 

Pyrus Makes X, . 

Rosaceae 

1 Fruit 

500 

— 

Pisum sativum . 

lyeguminosae 

Seeds 

500 

— 

Raphanus Raphantstrum 1, . 

Crucifeiae 

Herb 

800 

+ 

* sativus .. 

Cruciferae 

Roots 
and leaves 

250 

++ 

Sinapis alba I,.. 

Crucifeiae 

Herb 

600 

++ 

» arvensis I, . 

Cruciferae 

Herb 

850 1 

1 ++ 

* nigra I, . 

Crudferae 

Herb 

800 

1 ++ 

Sisymbrium Alltaria Scop. 

Cruciferae 

Herb 

800 


» officinale Scop. 

1 Crudferae 

Herb 

600 

; ++ 

Spinacia oleracea I,. . 

Chenopodiaceae 

Reaves 

500 

l — 

Thlaspi Bursa-pastoris I#. . * . 

1 Crudferae 

1 Herb 

800 

— 

TrUicum sativum Xmk . 

Graminaceae 

1 

j Fruit 

700 

—— 


263 - Soma Proteins from the Georgia Velvet Bean Stizolobium Deeringia- 
hum and the Mungo Bean ( Pbaseolus aureus Roxburgh). — Johns, c. o. 
and Waterman, H. C., in The Journal of Biolojcal Chemistry, Vol. Xlyll, No. 1, pp. 
59 - 69 * Tables X; Vol. XI<IV, No 2, pp. 303-317, Tables IX. Baltimore, Hay and 
Nov. 1920. 

I. — The Georgia velvet bean is a sport of the Florida velvet bean, 
Stizolobium Deeringianium, from which it differs principally in having 
the shortest season of all the cultivated Stizoldbia, and so can be success¬ 
fully grown in the extreme northern part of the cotton belt. An exami¬ 
nation of the closely related Chinese velvet bean, Stizolobium niveum has 
already been made (1). 

The bean in question was found by the authors to contain 23.6 % of 

(i) See R . Sept. 1918, No. 965. ( Ed. t 
[2S3-363] 
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protein (N x 6.25), and 3 % sodium chloride solutions extracted a ma¬ 
ximum of about 15 % protein from the finely ground seed. A yield of 
13 % of mixed proteins is stated to be obtainable by coagulation from the 
slightly acidified extract at the boiling temperature. By the fractional 
precipitation of the extract with ammonium sulphate, however, and by 
subsequent purification of the fractions, two globulins, designated a- and 
p-globulins, were separated, in yields of about 3 and 1.25 %, respectively. 
The former contained 90 % of sulphur and coagulated at 70-78° C., and the 
latter 45 % of sulphur with coagulation at 90-100° C. An albumin was 
found in extracts freed from globulin by repeated dialysis. The latter 
protein coagulated in yields of about 75 % by the prolonged heating of 
its slightly acidified solution at 65° C. Analysis of the three proteins 
obtained by this method, showed marked differences in the nitrogen and 
sulphur content, and in the distribution of nitrogen as determined by Van 
SlykeTs method [Journal of Biological Chemistry , Vol. x, 1911-12, No. 15). 

Qualitative examination indicated that the ( 3 -globulin contained no 
tryptophane, an observation of particular interest in view of the fact that 
this amino-acid had been found to be present in all seed globulins here¬ 
tofore tested. The a-globulin and the .albumin from the Georgia velvet 
bean both contain tryptophane. 

II. — The mungo bean or green gram is cultivated throughout the 
southern half of Asia, especially in India ; in the Malay Islands, and quite 
generally throughout the eastern portion of Africa, and with a certain 
degree of success also in mid and southern United States. 

The protein content was found to be about 21.74 % (N x 6.25). 
A series of experiments made with aqueous solutions of sodium chloride 
indicated 5 % as the most effective concentration of this salt for extraction 
purposes. From the finely ground seed, 20 volumes of 5 % sodium chlo¬ 
ride solution dissolved about 19 % of protein, calculated on the dry weight 
of the meal used, or 87.5 % of the total protein. The coagulation points 
in the above mentioned extract and their precipitation limits with ammo¬ 
nium sulphate were next determined. A very low coagulation point 
(about 40°C), together with two others at higher temperatures indicated an 
albumin and two globulin fractions, the fi^st precipitated at from 0.15 to 0.20 
of saturation and the second at 0 65. The procedure of the fractionation 
of the globulins was essentially the same as that used in isolating the glo¬ 
bulins of the Georgia velvet bean. The yields were 0.35 and 3.75 for (fr¬ 
aud (3- respectively, computed on the basis of the dry material extracted. 
Traces of albuihin were also obtained from extracts from which all the 
globulin had been precipitated by prolonged and repeated dialysis. The 
albumin remained in solution during the dialysis, and was separated by 
slightly acidifying and coagulating at 45° C. The yield of the albumin 
was from 0.02 to 0.05 % of the weight of the bean meal. 

Analysis showed marked differences in the nitrogen and elementary 
composition of the 3 proteins. The globulins were still further distin¬ 
guished from each other by marked differences in their percentage of 
the basic amino-acids, determined by the Van Si*yke method. The 

[«*3 
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(3-globulin contained so little cystine that, remaining undecomposed after 
hydrolysis it escaped precipitation by phosphotungstic add and the said 
method was therefore impracticable in this case. 

• 

264 - Protein Investigations with the Coconut— I. Some Amino-Acids from the 
Globulin as Determined by the Butyl Alcohol Extraction Method of daxjn . — 
II. Hydrolysis of the Globulin of Cocos Nucifera — Johns, c. o., and Jones, 
JD. B. (Bureau of Chemistry. United States Department of Agriculture, Washington), 
in The Journal of Biolo;iccd Chemistry, Vol. XI,IV, No 2, pp. 283-301, Bibliogr. of 
12 works Baltimore, May and Nov. 1920. 

I. — A determination of the amino-acids which remain in the aqueous 
solution of the hydrolysis products of coconut globulin after it has been 
subjected to extraction with normal butyl alcohol according to the Dakin 
method (The Biochemical Journal , 1918, Vol. XII, p. 290). By this method 
practically the whole of the di-basic adds and the diamino-adds are con¬ 
tained in the aqueous solution. Glycine and serine are also only extracted 
with difficulty. The coconut globulin used for this hydrolysis was pre¬ 
pared as described in the Johns, Finks and Gersdorfp experiments (1) 
Attention was confined chiefly to the amino-acids remaining in the aqueous 
solution after the extraction. 

The following values were found: glutaminic add, 19.07 %, aspartic 
add, 5,12 %, alanine, 2.76 %, and serine 1.76 %. No hydroxygluta- 
minic add or glycine could be detected. From the amino-adds extracted 
by the butyl alcohols, 5.4 % proline, and 0.64 % of leucylvaline anhydride 
were isolated. 

II. — A complete determination of the degradation products was 
made according to methods not involving extraction with butyl alcohol. 
The authors were able to give percentages of those amino-acids which had 
not been determined in the previous hydrolysis, and also to fomish sup¬ 
plementary data for comparison with those already obtained. 

78.15 % of the hydrolysis products of the protdn used, was identified 
and determined. The following gives the amino-acid content in coconut 
globulin to the highest value obtained % 

Glycine-trace — alanine 4.11 — valine 3.57 — leucine 5.96, — pro¬ 
line 5.54 — phenylaline 5.54 — ’aspartic add 2.05 — glutaminic add 
19 07 — hydroxyglutaminic add 0.00 — serine 1.76 — tyrosine 3.18 — 
cystine 1.44 — arginine 15.92 — histidine 2.42 — lysine 5.80 — tryp¬ 
tophane present — leucylvaline anhydride 0.64 — ammonia 1.57. 

265 - Aetion of Chloropicrfn on the Germination Power of Seed (2)'. — Mi&ge, e., in 

the Comp'ies rendus de VAcadimir des Sciences, Vol. CEXXII, No. 3, pp. 170-173 Paris, 
Jan. 17, 1921. 

Various workers have shown that chloropicrin is a powerful insecti- 
dde which is effective for the destruction of certain parasites. The action 

(1) See R. April 1919, No. 439. [Ed.) 

(2) See JR, Jnly-Sept, 1919* Nos 1049-1050; R. Jan., 1920, Nob. 6 and 148; JR., Feb. 
1920, No. 274; R- &ar., 1930, Nos. 374 and 378; R , May, 1920, No 595 ; ■£., June, 1920, 
No. 705 

[*63-263] 
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of chloropicrin on the germination power and the cultural value of seeds, 
however, remained to be determined. 

In a previous experiment on a large scale several quintals of different 
infested seeds (pea, bean, wheat, etc.) were treated, either by watering 
the closed sacks, in the way indicated by M. G. Bertrand, or by placing 
the chloropicrin in vessels placed close to them. With a dose of 20 cc per 
cubic metre of space, or per sack of about 80 kg. the pea-weevil (Bruchus 
pisi), bean-weevil [Br. obtedits) and the grain-weevil (Calandm granaria) 
were, in both cases, radically destroyed within 2 \ hours without any 
apparent harm to the germination power. The wheat alucide (Sitotroga 
cerealella ;) was also completely destroyed under similar conditions. 

In a second series of experiments in the laboratory, samples of seeds 
of various cultivated plants were placed in dishes under a bell-jar and 
treated for varying periods with chloropicrin in doses varying from 15 to 
50 cc. per cub. metre. Afterwards the seeds were removed and put to 
germinate under filter paper, in the open air without artificial heat, and 
compared with untreated controls The following tables give the results 
obtained 


Tabi,r I. ~ Germination power after treatment with 15 cc. 
of chloropicrin per cubic metre. 


Duration ot treatment 

Wheat 

Itice 

Hemp | 

Fl<rc 

lentils 

Fenu- 

gicek 

Betsim 

Control. 

. . ' IOO | 

80 

69 

IOO 

1 IOO j 

IOO I 

IOO 

6 horns. .. 

. . 1 93 1 

84 

50 

IOO 

IOO j 

IOO I 

IOO 

12 ». 

- • 1 82 | 

79 

6 l 

IOO 

IOO 

IOO 

IOO 

24 ». 

• • 1 70 1 

79 | 

| 58 

IOO 

IOO 

IOO 

IOO 


66 I 

Oo 

54 

IOO 

IOO 

IOO 

IOO 

72 

69; 

39 

65 

IOO 

I IOO 

IOO 

IOO 

96 

7 * 

38 ! 

64 

IOO 

1 IOO 

IOO I 

IOO 


TabIvB II. — Germination poiver after treatment with 50 cc. 
of chloropicrin per cub . metre. 


Duration of treatemeut Wheat 


Control.I 100 1 

b hours. 34 | 

X2 ». 36 I 

24 32 


Beet 

Flax 

dentils 

Fenugreek 

Bersim 

72 

IOO 

IOO j 

IOO 

IOO 

Ci 

95 

99 

IOO 

IOO 

65 

96 

1 100 ! 

IOO 

IOO 

58 

91 

1 IOO 

| IOO 

IOO 


The results show that the destruction of insects parasitic on seeds 
(wheat and bean weevils, alucides, etc.) is assured by the use of chloro¬ 
us] 
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picrin, acting for 24 hoars in doses of 15 to 20 cc. per cubic metre. linger 
periods of contact and larger doses do not appear to be any more effective. 

Tabee III. — Germination power of wheat treated with 20 cc. 
of cWoropicin per cubic metre. 



Refer¬ 

ence 

6 hrs. 

is hrs. 

24 hrs. 

48 hrs. 

72 hrs. 

96 hrs. 

Appearance of first sprout 

3id day 

and da> 

^rd day 

1 

3idday 

3rd day 

4th day 

5th day 

Number of ( \ * 1 

I 54 , 
73 
85 1 

QA 

1 

55 

77 

84 

88 

40 

69 

76 

So 

53 

58 

65 

7 i 

25 

49 

58 

62 

7 

40 

O 

24 

50 

62 

germinations ; s 1 

after / ^ 

57 

.1 

7T 1 


The action of the chloropicrin on the seeds varies with their nature, 
the dose given, and the duration of treatment. Certain seeds of leg¬ 
umes, flax, etc. are not affected by it, but on others, such as hemp, 
beets, etc. and, in particular, cereals it affects the germination energy 
and power. This unfavourable influence usually increases, with the quan¬ 
tity used and the time of contact. 

Under the conditions required for disinfection the germination power 
of wheat is decreased by 30 %, a percentage which increases with stronger 
doses. On the other hand leguminous seeds are absolutely immune. 

266 - The Assimilation of Carbon Dioxide by Green Plants.— :maz£, p., in 1. Comptes 
rendus de VAcademie des Sciences, Vol. CI^XXI, No. 26, pp 1391-1303. Paris, Dec. 27, 
1920. — II. Ibid., Vol. CI/XXII,No. 3 »PP- i 73 '* 75 . Jan. 17, 1921. 

I. — Green leaves gathered under sunshine yield sub tanccs with 
an aldehyde action when distilled. The formation of these substances 
has been attributed to the chlorophyll and some authors, thinking that 
they had succeeded in identifying the formaldehyde among them, have 
seen in their results a confirmation of the hypothesis of Bayer and Ber- 
thelot concerning the synthesis of sugars by green leaves. 

The author has tried to give an experimental basis to this hypothesis 
by making maize plants cultivated in an aseptic medium, absorb solutions 
of mineral nutrients containing 1-2 gm. of methyl alcohol per litre. But 
this method has not yielded conclusions favourable to this hypothesis. 

He has extended his investigations moreover to the chemical action 
that takes place in green leaves. Gathered under various atmospheric 
conditions, the green leaves were at once distilled, without the addition 
of water, under a reduced pressure at 6o° C. The anatysis were made on 
oak, horse-chestnut, sycamore, lime, poplar, clove, elder, spindle, privet, 
lilac, rose, vine, white clover, lucerne, pea, bean, maize, ray'-grass, beet, 
Jerusalem artichoke, dahlia, dandelion, chrysanthemum, lettuce, carrot, 
celery, cabbage, potato and night-shade. They did not indicate the least 
trace of formaldehyde, but nearly all gave ethyl alcohol, acetic aldehyde 
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and nitrous acid. Bean and maize leaves gave acetylmethylcarbinol 
when the weather was very fine, the elder leaves gave free hydrocyanic 
acid and glycolic aldehyde, and the poplar gave lactic aldehyde. These 
three last bodies are formed by the assimilation of carbon dioxide; they 
vary with the species like all fermentation compounds produced by bac¬ 
teria and like them they evolve simultaneously towards the synthesis 
of sugars, fats or nitrogenous matters and aromatic nuclei. 

II. — In order to explain the formation of immediate products resul¬ 
ting from assimilation of carbon dioxide by green plants, it becomes ne¬ 
cessary to attribute a fundamental part to hydroxylamine. The existence 
of this base in leaves is made certain:— (1) By the transformation oj 
ammonia into oxygenated nitrogen compounds and vice-versa, which 
takes place normally; (2) by the constant presence of free nitrous add 
and, very frequently, of hydrocyanic acid, two derivatives of the oximes. 
Hydroxylamine, acting first as a base, fixes the Co 2 and forms a compound 
which decomposes into nitrous add and glycolic aldehyde 

2 C 0 2 NH 2 OH = CH 2 OH - CHO + N 0 2 H 

These two compounds were found in elder leaves by the author. 
The acetic aldehyde, very abundant in green leaves can arise dther from 
glycolic aldehyde by reduction from the glycotic aldehyde, or by the direct 
oxidation of the alcohol. It can serve as a base for the formation of an¬ 
other series of bodies by combining with the hydroxylamine, passing 
through the oximes 

The glycolic and lactic aldehydes may give rise to other combinations 
either, by hydration or condensation, by oxidation or by new combi¬ 
nations with hydroxylamine. 

As for hydrocyanic acid and acetylmethylcarbinol, they can be con¬ 
sidered as already being elaborated products. 

All the transformations considered so far can only be made with the 
hdlp of the energy furnished by the combustion of respiration. They 
are therefore widely distributed among the living cells, but they are hid¬ 
den by the inverse phenomenon of respiratory combustion, which liberates 
a volume of C 0 2 which is much greater than that which is assimilated by 
way of reduction. 

267 - The Secretion of Invertase by Plant Roots. — Experiments with Pisum 

arvense L. and Zea Mays . L. — Knudsqn, 1 , , in American Journal of Botany , 

Vol. VII, No. 9, pp. 371 - 379 * Tables 4, tigs. 1, bibliogr. of 9 worics. Brooklyn, N. Y., 

Nov. 1920. * 

The plants under investigation were grown in water cultures under 
sterile conditions, that is, with the root system in a nutrient medium free 
of micro-organisms, and the seed removed from contact with the culture 
solutions. The Pfeffer nutrient solution was used, with the substitu¬ 
tions of dibasic for monobasic potassium phosphate. The following for¬ 
mula was employed: — calcium nitrate, 4 gm.; potassium phosphate, 1 gm. ; 
potassium nitrate, 1 gm.; magnesium sulphate 1 gm.; potassium chloride 

[J8CMCT] 
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0.5 gm.; ferrous chloride, 50 gm. and distilled water 6 litres. To this sucrose 
was added, when required. 

With the Canadian field pea (Pisum arvense L.) the culture vessels 
were pyrex flasks of 1 litre capacity and the quantity of nutrient solution 
was 1050 cc. Sterilisation was effected by autoclaving at 15 lb. pressure 
for 30 minutes and seeds were sterilised by the use of calcium hypochlo¬ 
rite for 1 hour. The plants were grown in a greenhouse at an average 
temperature of 70° C. Only those cultures that proved to be Sterile were 
analysed. The results indicated that in each of the culture solutions 
containing sucrose there was an appreciable gain in reducing sugars, but 
the gain is relatively slight as compared with the total amount of sucrose 
present, the maximum gain being only X / I5 of the sucrose present. Exper¬ 
iments with both Pisum arvense and Zea Mays in slightly modified nu¬ 
trient solutions with ferric chloride in the place of ferrous chloride, showed 
relatively the same results. 

In order to determine whether or not the enzyme invertase was pre¬ 
sent in the culture solution, 500 cc. of the solution was incubated for 14 
days, at 32 0 C., with toluene used as an antiseptic agent. No increase 
in reducing sugar was found at the end of that period, except in one single 
case with Zea Mays , due undoubtedly to the enzyme invertase derived 
from Penicillium contamination. 

Further experiments confirmed these results, and the author concludes 
therefore that the reaction of the culture solution is such as to be without 
influence on the sucrose. All incubation experiments also yielded nega¬ 
tive results with respect to the presence of invertase. The author consi¬ 
ders that there is only one explanation to account for the accumulation 
of reducing sugars, namely, the excretion of reducing sugars by the roots. 
In support of this idea, the following experiment is described. Three 
maize plants which had grown for 30 days in Pfeffer's solution (each 
weighing approximately 18 gm), were removed, and after washing the roots, 
were transferred to culture vessels so that roots alone were bathed in a 
4 % solution of sucrose. After 16 hours, the plants were again transfer¬ 
red after rinsing, to another culture vessel containing distilled water, and 
allowed to remain there 7 hours. The total volume of distilled water was 
then reduced by evaporation to 100 cc and this was analysed for reducing 
sugar, and the determinations gave 14.5 mgm. of the said sugar. 

258 - Effect of Premature Freezing on Composition of Wheat. — blish, m. j. (KonUina 

Agricultural Experiment Station) in the Journal of Agricultural Research, Vol. XIX, 

No. 4, pp. 181-188. Tables 4, bibUogr. of 7 works. Washington, I>. C , May i 5 » njao. 

A report of an investigation concerning the effect of premature freezing 
on the more important chemical constituents of the wheat kernel, parti¬ 
cularly the nitrogen compounds from which the gluten is formed. 

In order to obtain samples of sound and frozen wheat of the same va¬ 
rieties, and grown as nearly as possible under the same conditions, plots 
were seeded at intervals of a week, for about 2 months, the wheat in all 
plots being cut either shortly after maturity, or immediately after the first 
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lulling frost. A series of plots was seeded in 1917, and 1918. All plots 
were irrigated in mid July and at obviously different stages of development. 
The wheat from the 1917 series was brought to the granary shortly after 
cutting and thrashed when dry enough to permit. The grain from the 1918 
series, however, was allowed to remain in the field, after it was cut and 
shocked, and it was therefore subjected to several months of severe weath¬ 
ering in the fidLd. A chemical analysis of the grain from the two series 
indicated the appreciable effect on the biological properties apart from 
the effects of freezing* It was noted that the nitrogen in the a-amino 
and amide forms as well as the total non-protein nitrogen ran higher in 
the mature samples of the 1918 than in the corresponding samples of the 
1917 series. In a previous paper the author has shown that while the 
proteins themselves are completely removed in the method of determining 
non-protein nitrogen, there still remain some peptids in the solutions (t) 
Therefore the figures for a-amino nitrogen reported include the “ exposed ” 
a-amino nitrogen of these peptids as well as that of the amino-adds. 

A brief study of the effects of premature freezing on the carbohydr¬ 
ates of the wheat kernel showed that the percentage of redudng sugars, 
non-protein nitrogen and acid-reacting constituents evidently increased 
with the severity of freezing. The a-amino fraction of the non-protein 
nitrogen was also considerably higher in the frozen than in the sound wheat. 

269 -Ths Influence of Light Rays on Azotobacter. — kytsere., mThe Campus rendus 
de VAcademve des Sciences, vol. Cl*XXI, No. 20, pp. 969-971. Pans, Nov. 15, 1920; 
vol. CI/XXII, No. 3, pp. 183-185. Jan. 17, 1921. 

I. — The influence of different light rays on bacteria has already 
been the object of many investigations. The complete destruction of the 
micro-organisms, the loss of chromogenic power, and the attenuation 
of virulence, sometimes the intensification of certain properties as found 
in the experiments of Engeemann with Bad. photometricum , have all 
been observed. 

The author has studied this action with A zolobartvr agile, which is charac¬ 
terised by great motility, the formation of pigment and fluorescence. He 
again found that the maximum of nitrogen is assimilated with yellow and 
green and corresponds to the maximum of sugar that disappears, and at 
the same time to the maximum mass of bacteria collected on the filter. 
With regard to this, one cannot speak of mathematical proportion (the 
amount on the filter weighed 71 mgm. for green, 69 mgm. for yellow, 51 
mgm. fox violet, and only 42 mgm. for red) for in a biological phenomenon, 
many factors intervene in a more or les* tangible way. It is in the blue 
that the maximum quantity of nitrogen per gramme of sugar decomposed 
is assimilated. The experiments show, then, besides the influence of 
radiation, that of the food hydrocarbon, and of the microbial mass. On 
the other hand it is known that the age, and concentration of the mi¬ 
crobes and the temperature also come into play. 


(1) See R. June 1918, No. 688. 
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Tests now in progress will show if luminous induction could confer per¬ 
manent properties on the nitrogen fixer and give rise to new types. With 
regard to this the researches of MM. Richet and Cardot have shown the 
remarkable adaptability of micro-organisms to antiseptics. The action 
of light often gives rise to the production of antiseptics in the environment 
and when the microbes become accustomed to these modifications they 
may acquire characters very favourable to the assimilation of nitrogen 
under agricultural conditions. 

II. — In the preceding note the author has shown that Azotobacter 
is sensitive to various light rays and that yellow rays above all others 
favour the nitrogen fixation. 

The author has tried to solve the problem as to whether this property 
remains constant during a series of generations and what is the action of 
light on generations of different ages always cultivated under similar con¬ 
ditions of lighting and of the same origin. 

The experiments have shown that the total quantity of nitrogen assim¬ 
ilated was always greater with the 3rd generation. The rate varied with 
the coloration to which the culture was submitted, and the difference 
between the two generations, very 'marked with white light, was relat¬ 
ively small for yellow and blue. It is know, however, that with the number 
of generations the cultures in white light become coloured less and less 
and more and more slowly *; coloration persists with all other colours with 
varying shades. The nitrogen fixed per unit of carbohydrate decomposed 
is least with the yellow where the microbe works least economically ; the 
power of assimilation is specially diminished in the 6th generation, with 
green, white and black. The proportion of glucose consumed is always 
greater in the 3rd generation, except with blue, for with this colour the 
6th generation destroys more mannite than the 3rd generation. 

The proportion of carbo-hydrates consumed is highest for cultures 
exposed to white and yellow light, and is smallest with green; in the pre¬ 
sence of glucose, mannite is only slightly attacked. It is due to this co¬ 
lour that the difference between the total of nitrogen fixed by the 2 genera¬ 
tions is much greater than for blue and yellow. 

Experiments in progress are intended to show whether, under the in¬ 
fluence of light, bacteria can be made t acquire their old properties, or 
even to strengthen them, and axso to ascertain to what extent the assimi¬ 
lating power of these bacteria can be diminished. 

270 - Studies on the Root Nodule Organisms of the Leguminous Plants, at the Agri- * 
cultural Research Institute, Pusa. — Iosm, N. V. (First Assistant to the Imperial 
Agricultural Bacteriologist, in Memoirs of the Department of Agriculture in India , Bacte* 
riolo^ical Series , Vol. I, No. 0, PI. 9, tables 12. Calcutta and I^ondon, July, 1920. 

A report of some interesting work carried on in the laboratory at 
Pusa to investigate the question of species by cross-inoculation of the orga¬ 
nism from root nodules of one plant on another, and the nitrogen firing 
power of the organism independent of the plant. 

The culture medium emplo3~ed had the following composition:—, 
soil extract 1000.0 cc; mannite 20 gm.; potassium phosphate 0.5 gm.; agar i 
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20.0 gm. The soil extract was prepared*bv heating 1 kilo of Pusa soil 
with 1500 cc. water in the autoclave at 120° C for 20 minutes, allowing 
it to settle, and filtering off the supernatant liquid. 

At first several strains of the nodule organism from cow-pea ( Vigna 
Caijang) were isolated, and two were selected for cross-inoculation purposes 
and to test their nitrogen fixing power. A second experiment was arranged 
for a greater number ot organisms to be cross-inoculated on pea (Pisum 
sativum ), math (Phaseolus aconitifolius) and gram (Cicer arietinum), while a 
third experiment was arranged to see whether the results could be confir¬ 
med by reinoculation of some of the organisms on pea. 

The results of the latter 2 experiments show that substantial increase 
in growth of roots and of the whole plant results from inoculation of root 
nodule organisms although not always accompanied by nodule formation. 
The absence of these nodules was thought perhaps to be due to the possi¬ 
bility that nitrogen might be fixed by the organisms in the sand indepen¬ 
dent of the plant or that the organisms might be present in the roots, 
but in less virulent form. No organisms were however discovered in the 
sections of roots examined. 

Further experiments were made with Pisum sativum , Phaseolus aco¬ 
nitifolius, Cicer arietinum , Zea Mays , Avena sativa and Triticum vulgare. 
It was at once evident that the plants which received nitrates were the 
best. The leguminous plants inoculated with their own organisms come 
very near these in quality, and next in order come the cross-inoculated, 
the Azotobacter inoculated, and those grown in porous pots. The effect 
of nodule organisms on the graminaceous plants is also marked ; of course 
no nodules were found on their roots. 

The results of cross-inoculation showed the following positive results:— 
Vigna Catjang x Phaseolus ; Pisum sativum x Phaseolus; V . Caijang X 
P. sativum ; and Phaseolus x P. sativum. The organism from Cicer 
arietinum has not been found to cross-inoeulate Phaseolus and P. sativum 
and vice versa . 

In order to detect the presence of ammonifying and nitrifying organisms, 
a portion of the sand from the inoculated and uninoculated pots was se¬ 
parately inoculated in each of the following culture solutions: 1) peptone 
water; 2) Omblianski solution. After 4 weeks inoculation, nitrites or 
nitrates could not be found in No. 2 solution showing the absence of nitri¬ 
fying organisms ; and only after 72 hours was about 4 mg. of ammonia 
found in No. I solution. 

The author desires to point out that the chief reason why the legume 
nodule organism is not recognised to have been isolated from the soil is 
that statements have been accepted as correct without thorough examina¬ 
tion ; for example, that a nodule organism does not generally grow in or¬ 
dinary nutrient media and that the organism fixes considerable quantities 
of nitrogen in culture flasks. Thus when any organism closely resembles 
the nodule organism and yet does not fix nitrogen in large quantities in 
the laboratory, the tendency is to take it as altogether different. To prove 
the inadequacy of this system of reasoning, the author experimented with 

[m] 
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one of the said organisms and* with the same morphological characters 
as the nodule organisms, and cultures were then inoculated into sann- 
hemp (Crotolaria juncea), arhar ( Ca]anus indicus), cow-pea ( Vigna catjang) 
and math (Phaseolus aconitifolius) . These plants were grown in pots 
of sterile sand and all showed nodule formation when uprooted at the end 
of the experiment. 

None of the media tried can be called absolutely specific, but an ex¬ 
periment was devised to test which gives the highest number of nodule 
organisms out of the total number. Nodules of val (Dolichos Labial ), 
indigo [Inc igcftra arrecta) and Vigna Catjang, were inoculated into these 
media. The highest number of nodule-organism colonies were found in 
the soil extract + mannite + agar and the lowest in the levulose agar 
(Grieg-Smith) but this was particularly free from extraneous organisms. 

The chief function, therefore, of the root nodule organism appeare 
to be nitrogen fixation whether within the nodules or outside. The fact 
that there is no residual nitrogen in the case of the nodule organism as 
contrasted with Azofobactet suggests that the fixation of the nitrogen 
by the organism and assimilation of the same by the plant with and 
withoi t nodule formation go on approximately at the same rate. This 
implies the necessity of the removal of the products of metabolism by the 
plant before further nitrogen fixation by the organism can take place. 
Further experiments are necessary to furnish final evidence on this point. 

271 - The Work of the Central Station of Genetics (Experiment Station for the Im¬ 
provement of Agricultural Plants) at Gembloux, Belgium. — jofrn^e, g. and 

I,ATHOTJWERS, V, in Annalcs dc Gembloux , Year 36, Part. 12, pp. 559-566. Brussels, 

December 1920. 

The Experiment Station for the Improvement of Agricultural Plants, 
attached to the Gembloux Agricultur ll Institute, carries out its programme 
of work on the following main lines: — 

I. — Experimental selection, and crossing combined with selection. 

II. — Cultural tests of the new types thus obtained in the different 
agricultural regions of the country, with the object of testing their prac¬ 
tical value as regards the local agrogeological and climatic conditions 
(Regional Research Centres). 

III. — Enquires as to the value of the principal varieties now culti¬ 
vated in Belgium. 

Selection — Cereals . — The work of selection is carried out as fol¬ 
lows From among the descendants of one parent plant those individuals 
are chosen that possess to the greatest extent the characters to be preserved. 
The group of individuals thus isolated forms “ first choice ”, while the rest 
are the “ second choice ”. The following year, the offspring of the “first 
choice ” are also divided into first choice and “ second choice ”, and the seed 
of the best individuals of the latter serve for the " first multiplication ”. 
The best specimens thus obtained are used in their turn for subsequent 
<c multiplications *, whereas the descendants of the " first choice ' conti¬ 
nue to be divided into " first choice ” and “ second choice 9 , 
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The yields of the selected plants, as well as those of the " multipli¬ 
cations ”, are analysed with great care, special attention being paid to 
characters that affect productivity (number of seeds per plant, weight 
of 100 or 1000 caryopses, % of seeds yield per are etc.). These details, 
in addition to the continual careful observations made during the growing 
season with the object of studying the resistance of the plants to 
cold, disease, and lodging, their early ripening, etc., furnish data for 
the subsequent discarding of the inferior plants, and the isolation of 
the best. 

The improvement of wheat and oats was begun in 1913-1914, and, in 
1919-1920, there were 103 pure lines of wheat and 77 of oats being stu¬ 
died. In 1919, the work of improving spelt and winter barley was com 
menced: 202 parent spelt plants and 172 of barley were examined 
comparatively. 

The parent plants were chosen from plots sown with the seed of va¬ 
rieties from different districts; the examination of the plots will at once 
show that these varieties are far from being homogeneous, and should 
rather be regarded as associations of numerous varied forms, many of 
which are distinguished from one another by constant and well-defined 
characters. 

The Station proposes to separate these associations by isolating pure 
lines and propagating the best types. Much has already been done in 
this direction, especially in the case of wheat. Large and complicated 
crossing experiments are also being carried out with the latter. Crosses 
between several varieties of wheat have ben made since 1918, and repeated 
in the following years, in order to obtain types with a higher yield, but 
at the same time resistant to cold and maturing early. 

In 1919, some pure lines of wheat showed “ speltoid ” mutations, 
which were isolated, and have now reached the 3rd generation. 

Potatoes. — At present 81 lines are being studied, especially as regards 
high starch content, resistance to disease, cooking properties, and yield. 
Some already show a good combination of these characters. 

Sugar Beets. — In 1915, a “ first choice ” was made of 100 plants 
which were selected for shape, weight, and the high sugar content of the 
root. Then alternate .generations of the seed-beets and the roots of the 
best lines were kept. Little work has however been done, on account 
of lack of men. 

Regional Research Centres. — In 1919, the advisability was 
discussed of creating branch Stations, or phytotechnical Stations of se¬ 
condary importance, for the different agricultural regions of Belgium. 
Three such Stations have already been established, at Brosbeke. (East 
Flanders), Clavier (Condroz), and Carlsbourg (Ardennes). The duties 
of these Stations are: — 

(1) To study the behaviour, in different soils and dimates, of the 
varieties obtained at the Central Station; 

(2) To compare these varieties with the best local varieties; 

[wi] 
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(3) To try to introduce and acclimatise foreign varieties, especially 
those coming from N. Holland, or obtained at Svalof: 

Enquiries. — In 1919-1920, at the request of the Central Station, 
and under the auspices of the State Agriculturists, a census was taken 
of the varieties of cereals cultivated in Belgium. 

The Station keeps constantly in touch with foreign scientific work 
connected with the genetics and improvement of agricultural plants. 
All the principal journals dealing with genetics, and the best works that 
have hitherto been written on the subject of heredity can be consulted 
at the Station. 

In order to facilitate research, all the data have been entered syste¬ 
matically on a card-index. 

272 - Behaviour of Certain Hybrids of Oats and Spring Wheat at Rampart Station, 
Alaska. — Gasser, G, W., in Report of the Alaska Agricultural Experiment Stations , 
iqi8, pp. 41- {.7. Washington, Sept. 1020. 

Oats. — Hybrid No. 31a, P 2 (Hull-less No. 304-2 X Norwegian 
No. 117-3 effected with a view to producing a hull-less oat ripening early. 
As in the F x generation, many of the heads presented the unusual feature 
of bearing both triflorous and polvflorous spikelets, and both hulled and 
hull-less kernels. The glume were either white, black or dark grey. 

One of the chief aims has been successful, namely, earliness. They 
ripened in 88 days (3 days less than the Norwegian parent from which ear¬ 
liness was inherited). 

Spring-Wheat. — No. 30a, P 3 (Chogot x Marquis). A true cross 
inheriting qualities from both parents: 

In the all-important quality of earliness it holds an intermediate 
position, ripening on August 27 (14 days later than the earliest plant of 
Chogot); Marquis did not ripen either in 1918 or in 1917. 


273 - Improvement by Selection of Yellow Flint Maize in Mauritius. — auchinleck, 
G, G., in Department of Agriculture, Mauritius, Built tin No. iS, pp. i-iy, pi. 5, Pott Louis, 
1920. 

A lowering in the number of rows of grain on the ear of maize has a 
decided influence on the } 7 ield. The author considers that the 16 and 
more types are the most common, and on the other hand, ears possessing 
14 rows or less of grain are less frequent. 

Although the character in question may be largely influenced by sur¬ 
rounding conditions and present marked fluctuations, it appears,however 
to depend on elements both fundamental and hereditary. 

Evidence that it will eventually be found possible to obtain each type 
“ row true ” by means of more careful isolation in the field is afforded by 
consideration of the marked increase in the frequency of ears of 16 rows 
and more, which has followed from sowing seed derived from high-rowed 
ears, and the large number, on the other hand, of ears possessing 14 rows 
or less, which resulted from planting ears of a small number of rows. 

[jm-mj 
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The results so far obtained indicate that ears possessing 12 rows 
of grain, give a small yield in general (weight of ears and yield per ar- 
pent) (1), whilst the 18-rowed and 16-rowed types are robust and good 
yiolders in the field. 

The Yellow Flint Maize may therefore be improved by selection based 
on the character “ number of rows of grain per ear 

274 - Inheritance of Characters Besulting from a Natural Cross between Two Varie¬ 
ties Of Dolichos Lab lab. — Hvrland. S. C , in Journal of Genetics , Vol. 10, 
No. 3, pp 219-226 Eontlon, Oct. 1920. 

Dolichos Lablab I*. is naturally self-fertilising ; dehiscence of the an¬ 
thers takes place at least one, and sometimes 2 days before the flowers 
open. 

The following characters have been studied in these experiments: 

1) habit of growth; 2) anthocyanin colouration of flower, seed, and vege¬ 
tative parts. 

Habit of Growth. — The various laces of Dolichos may be divided 
into two main groups, according to whether the growth habit is indetermi¬ 
nate (climbing) or determinate (dwarf or bush). The latter are so called 
from the fact that the main axis terminates in an inflorescence after from 
4 to 8 nodes have been developed and the secondary branches also ter¬ 
minate in flower clusters. With the cross St. Vincent Bush White (bush) 
X Vilmorin’s Stringless (climbing) the following results were obtained 
F x hybrids possessed the indeterminate habit; 

F 2 : Out of 389 plants, 298 were indeterminate and 91 determinate; 
ratio 3: 1. 

F 3 : out of 17 families grown from F 2 indetemiinates; 4 bred true 
to indeterminate, and 13 families segregated into indeterminate and de¬ 
terminate in the 3 : 1 ratio. 

Ten families were grown from F 2 determinates; all these bred true. 

From these results it may be conduded that the determinate and 
indeterminate habits of growth in Dolichos Lablab constitute a simple 
allelomorphic pair of characters, with complete dominance of indeter¬ 
minate habit. The factor for indeterminate habit is denoted by the 
symbol I. 

Coixhjration of FnowERS. — The following eondusions may be 
deduced from the hybridisation experiments evolved to this end:— 

1) Two factors are concerned in the production of the purple co¬ 
lour of the flower; these may be denoted by the symbols C and R; 

2) In the absence of either factor, the flower is white; 

3) According to this the cross St. Vincent Bush X Vilmorin's 
Stringless is of the nature cR X Cr. The genotypes appearing in F 2 will 
be as follows:— 


(i) Arpent = 1.043 acres (Ed.) 
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Homozygous Hcteroz\gous 


Genotype 

No 

I Colour 

1 

Genot\pe 

1 

No 

Colour 

Behaviour 

In F. % 



1 ' 

CR Cr 

2 

1 uiple 

1 

3 pi 1 hj 

CR CR 

r 

puiple 

CR cR 

2 

luiple 

3 p : 1 w 

Cr Cr 

1 

whne 

CR cr 

4 

purple 

9 p: 1 w 

cR cR 

1 

white | 

Cr cr 

2 | 

white 

All white 

cr cr 

1 

white 

cR cr 

2 

while 

1 1 


This hypothesis is confirmed by the experimental results: 

1) The ratio of purple to white in F 2 is 484: 342 (9*7), 

(2) The 25 F 2 whites gave in F 5 only whites; 

3) Of 65 families from F 2 purples, 35 exhibited the 9:7 ratio, 
25 the 3 :1 ration, while 5 bred true (all purple) ; 

4) White flowered plants, from F 2 or F 3 families, invariably bred 

true. 

Correlation of flower colour with anthocyanin coloura¬ 
tion of seed and vegetative parts — The purple flowered cross be¬ 
tween the 2 white flowered forms St.. Vincent Bush and Vilmorin’sStrin¬ 
gless exhibited: 

(a) purple colouration of the nodes of the main axis, and to a slight 
extent, of the veins of the leaf. 

(b) black seeds. In subsequent generations, all plants with pur¬ 
ple flowers possessed purple nodes and vice-versa 

One of the parents, St Vincent Bush, is entirely devoid of antho¬ 
cyanin colouration, including the seeds which are cream. The other 
parent, possesses an extremely minute degree of pigmentation of the 
stipular hairs, which can only be detected microscopically, the seeds 
are, however, of a purplish brown colour. 

On flower colour alone, it is not possible to distinguish between the 
phenotypes, Cr cR and cr, for they are all white flowered. The factor 
C, however, produces visible effects in other parts of the plant body 
and the combination Cr may thus be easily distinguished from cR and cr, 
(these two last are so far as we know, indistinguishable). 

The factor c produces a purplish brown anthocyanin colouration of 
the seed coat and a minute amount of pigmentation of the stipular haiis* 

The F x of the cross Cr x cR is coloured purple in the region of the 
nodes along the main axis, while the seeds are black. In subsequent 
generations, all plants with both C and R, have black seeds and purple 
nodes. It thus appears that the combination of C and R, determines 
a particular mode of distribution of anthyocyanin pigmentation in the 
plant body. The factor c determines the production of anthocyanin 
in seed 4 and in stipular hairs; the factor R combined with factor C con¬ 
verts the white flower into purple and brown seed into black, at the same 
time extending the pigmentation to include the nodal regions of the stem. 
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The cross St. Vincent Bush X Vilmorin's Stringless may be repres¬ 
ented thus: 


PARENTS 


F t 


F a . . 9CR 

Black seed 
Purple flower 
Purple nodes 


St Vincent Bush X 


ViImorm's Stringless 


c R 

White seed 
White flower 
Green plant body 


Cr 

Brown seed 
White flower 
Purple stipular 
hairs 


Cc Rr 


Black seed 
Purple flower 
Purple nodes 


3 Cr 


3 cR 


1 cr 


Brown seed 
White flower 
Purple stipular 
hairs 


White seed 
White fli wer 
Green plant 
body 


White seed 
White flower 
Gieen plant 
body 


It is dear, therefore, that the best classification of the plants could 
be effected by examining the seed colour. 

In condusion, it may be taken that 3 Mendelian factors govern 
these characters:— 

1 The factor for indeterminate habit. 

V C The factor for purplish brown seed coat and purple stipular hairs. 

R A factor which has no effect except in the presence of C, when it con¬ 
verts white flower into puiple, brown seed into black and causes 
pigmentation of the nodal regions. 

» 

275 - “ Kumpta” Cotton and its Improvement in India by Selection and by Crossing 
Combined with Selection. T— Kottur, G. I/., in Memoirs of the Department of Agri¬ 
culture in India , Botanical Scries , Vol. X, No. 6, pp 221-272, PI. I-VII. Calcutta, 
October 1920. 

“ Kumpta ” cotton (which is also known under the names of " miraj ”, 
“ bail-hongal”, bogalkot, and “ westerns”), is a type of Gossypium her- 
baceum. It is grown over a very large area in the southern Maratha Country, 
in Mysore and the Nizam's Dominions, and especially in the Dharwar 
District. 

This type of cotton is not a pure type, but consists of a large number 
of distinct strains with different anatomical and physiological characters. 
In other words, “ Kumpta ” cotton is what is called in genetics a “ mixed 
population 

Let us take, for instance, the number of monopodia which was deter¬ 
mined for 979 plants, and may vary from 1-8. The said plants are divided, 
as follows, as regards the number of monopodia: 
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Number of monopodia 


Frequence 


1 

2 

3 

4 

5 

6 

7 

8 


S 2 
268 
199 
311 
93 
17 
9 


If on a straight line the abscissae i-8 are marked at equal intervals, 
and or dinat es drawn, so as to form a vertical rectilinear segment coirespond- 
ing to each pair of these numbers, and of a length pioportionate to the num¬ 
ber of pla nts having this determined numbei of monopodia, on joining the 
end of these segments, a curve is obtained with two points corresponding 
to the numbers 3 and 5, and separated by a depression corresponding to 
the number 4 

This is a biometric system for the analysis of intermixed strains, and 
is based on the variability of their characters If the stiain is puie, there 
will be but one point, on the other hand, if it is mived, the number o 
points may exceed x 

In the present case, which refers to the number of monopodia there are, 
as has already been said, 2 points. 

Similar conditions are observed as regards the length of the central 
leaf lobe (of 1000 leaves). 

length of ctntral lobe xn mm No of time* oi curing ( frequency ») 


39-f 2 


22 

42-45 


21 

45-48 

• 

77 

48-51 


950 

5 1 —54 


158 

54—57 


322 

57-430 


120 

60-63 


62 

63-66 


9 

>66 


39 


The curve obtained by joining the^e data would thus have 3 points 
As regards the ginning percentage we find. (See table pag 293) 

In this case, the curve would have -( distinct points: in the tables, the 
figures corresponding to the latter are in thick type. 

The above-mentioned data, as well as other facts stated by the author, 
show that 44 Kumpta ” cotton consists of a complicated mixture of strains. 
For this reason it is capable of improvement by selection, and by crossing 
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Ginning percentage 


Frequency 


18% 

19 

20 
21 
23 

23 

24 

25 

26 
31 


28 

29 

30 


I 


1 

2 
9 

12 

12 

II 

14 

9 

6 

1 

I 

8 

I 


combined with, selection. Therefore the article analysed gives the results 
of a series of experiments carried out for the purpose of obtaining (by indi¬ 
vidual selection and combining the best characters) a type of cotton possess¬ 
ing the following qualities in the highest degree: 

1) Large number of fruiting branches (sympodia). When the num¬ 
ber of these is large in comparison with that of the monopodia and of the 
axillary shoots, the number of the bolls, and hence the yield, is increased. 

2) Rapid growth, early flowering and ripening, so that the cotton 
can be collected in two pickings, thus avoiding the ante-monsoon showers 
of April and May, which often spoil the latter varieties and make the pick¬ 
ing difficult. 

3) High yield, long staple, high-ginning percentage. 

Selection by Pure Lines. — By this means, the following strains were 
.obtained some of which were clearly superior, others inferior to the ordinary 
mixed type: " Dharwar No. 1 ”, “ Dharwar N. 2 ”, and “ Dharwar No. 3 

Dhansar No. 1. — Erect habit, with very few monopodia and axillary 
branches. The frequency curve for the number of monopodia, instead of 
having two points, has only one, which is a biometric proof of the homogen¬ 
eous character of the selected plants. 

As regards yield, “ Dharwar No. 1 ” is superior to ordinary " Kumpta ” 
by 20 °o. Another characteristic of " Dharwar No. 1 ” is its earliness, for 
while “ Kumpta ” produces most of its flowers from the nth to the 16th 
week, “ Dharwar ” flowers from the 10th to the 15th week, being thus a 
week earlier. The later the flowers are produced, the greater is the percent¬ 
age of those that are shed and never develop into bolls as is shown by the 
first Table on page 294. 

This clearly shows the advantage of early flowering. 

Dharwar No. 2. — In “ Kumpta ” cotton there are both erect and bushy 
strains. The latter bear a large number of monopodia and axillary bran¬ 
ches, which are more or less crowded about the central axis. The yield of 
these forms is naturally low, " Dharwar No. 2 ” is a pure bred line of the 

[*»*] 
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Month 

« Dharwar no. i > 

« Kumpta b 

Number 

of flowers marked 

Percentage 

of flowers shed 

Number 

of flowers marked 

Percentage 

of flowers shed 

December. 

120 

167% 

190 

527 

January . 

2370 

14 8 

2500 

36.0 

February.. 

2480 

69.0 

5 210 

70-9 

Maich. 

1 50 

100.0 

20 

100.0 


bushy type. It cannot compare with ordinary “ Kumpta ”, and even less 
with " Dharwar No. i ” in point of yield, but its ginning percentage is high, 
equal in fact to that of “ Dharwar No. i 

" Dharwar No. 2 ” is of no commercial value, but is a proof of the 
heterogeneous composition of “ Kumpta". It may however possibly 
form the basis of future crossing. * 

“ Dharwar No. 3 — This selection from " Kumpta cotton ” has a 

long history dating back to 1901. In that year, a cross was made at Kir- 
kee, by Gammie, between two strains of “ Kumpta ” (neither of them 
m pure line cultivation). In 1904, some of the most prolific of the plants 
thus obtained were again crossed, and the progeny were grown at Surat 
until 1908. The produce was only further selected by mass selection on 
the basis of ginning percentage and better staple. In 1908, all the plants, 
which were known under the name of “ Kumpta Cross ” were transferred to 
Dharwar, where they were studied and tested. It was found, lhat the type 
was not pure, and that it was every year losing its best characters, as the 
following Table dearly demonstrates. 


Year 

« Kumpta cross » 

■ Kumpta b 

Yield 

of « kapas a 
(raw cotton) 
per acre 
in lbs 

Ginning 

per cent 

Value 
per candy j 

Yield 

of « kapas » 
per acre 

in lbs 

Ginning 

per cent. 

Value 

per candy 




Rs. (1) 



Rs. 

1908. 

624 

27.I 

275 

— 

— 

_ 

1909 . 

43 X 

25-4 

300 

— 

— 

— 

1910. 

| 5 X 6 

30-3 

300 

546 

25*5 

805 

IQIX. 

| 435 

26.1 

3 X 5 

360 

23.8 

290 

19 X 2 . 

! 580 

28.0 

305 

759 

24.8 * ! 

290 

19 X 3 . 

456 

24.6 

235 

503 

23.3 

235 

Average. 

508 

26.9 

288 

549 

24.3 

280 


Rupee = is, 4d. at par. 


In the short period between 1908 and 1913, “ Kumpta Cross” had de¬ 
teriorated to such an extent, as to be inferior to ordinary " Kumpta 
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Therefore individual selection of “ Kumpta Cross ” was begun in 1913, 
and the seed has been maintained in this manner ever since. One of the 
products of this selection, “ Dharwar No 3 ” has a higher ginning percentage 
than “ Dharwar No. 1", but it floweis a little later. It is, however, superior 
to ordinary “ Kumpta 

Crossing and Selection. — " Ghogari ” cotton is a variety of Gossy - 
biuni herbacewn which originated in the north of Gujarat. Its sole advantage 
is its high ginning-percentage (40 ° 0 and over). In length and quality of 
staple, vigour, productivity, etc , it leaves much to be desired. 

Crosses were made between “ Ghogari " and “ Kumpta ” with a view 
to endowing the latter with the charactei of liigh ginning percentage. 

For a long time, these selections were unsatisfactory, as they con¬ 
tinued to split, but finally 2 strains with fixed characters were obtained, 
“ Dharwar No. 4 " and “ Dharwar No. 5 These strains have the fol¬ 
lowing characters: 

DJiam ar No. 4. — An intermediate type between an erect and a bushy 
plant. It however produces no axillary vegetative branches. It flowers 
early, like " Kumpta ", but is superior to the latter as regards yield and 
ginning %, but the staple is short. 

Dhamar No. 5. — Is bushy in habit of growth, and late in flowering, 
therefore its yield is small. Its ginning percentage is high, and its staple 
good. It might also be useful for future crossing. 

Conclusions. — Thus, 5 strains of cotton have been produced, 3 by 
pure-line selection, and 2 by selection out of a cross. 

Dharwar Na. i. — An erect type, staple better than ordinary “ Kumpta ", 
suited for the whole “ Kumpta " tract. 

Dhamar No. 2. — A bushy type. Staple better than that of common 
“ Kumpta ”. Does well in the south of the Belgaum district, and in 
centre of the Dharwar district (rainfall 750-875 mm.) 

Dharwar No. 3’ — Similar to No. 2. 

Dharwar No. 4. — Semi-erect, an early type... Staple short. 

Dhamar No. 5. - A bushy and late type, but with very high ginning 
percentage and good staple. 

" Dharwar No. 1 ” and “ Dharwar No. 2 ” were the two best types. 
The following Table gives the chief economic values of all 5 types. 



Yield 

Gramm* 

Yitld 

Value 

Value 

Name of Colton 

of u kapss» 


of lmt 


of Hut 

1 

pu acre 

2«centa*(e 

per acie 

per tandy 

per acre 


lbs 

% 

lbs 

R* 

Rs 

Ordinaiy « kumpta » . 

467 

25 5 

119 

500 

75 

■ Dhaiwar no. I » . . 

563 

2S.5 

160 

526 

107 

• Dharwar no. . . . 

476 

28.5 

135 

349 

60 

« Dhamar no. 3 » . . . 

450 

32.1 

157 

5 ll 

102 

« Dhamar no. 41... 

535 

32.8 

175 

470 

105 

* I harwar no. 5 » . . . 

425 

364 

153 

520 

IOI 


[*«] 
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It is obvious from all these results, and from the descriptions of the 
types, that have been isolated by individual selection from " Kumpta ” 
cotton, that we have in this cotton as it is usually grown, a mixture of a 
considerable number of strains differing in character of plant, in yield, in 
ginning percentage and in the quality of the lint. Some of these strains 
breed true, hence it is possible by the simple isolation of existing strains to 
get better types than those furnishd by the oiiginal variety. The qualities 
of earliness, yield, ginning percentage, and staple are in no way opposed to 
one another, and there is no reason why*an early cotton should not also 
possess the other qualities. The latter are most nearly combined in " Dhar- 
war No. 1 ”, But some puie line strains with all the positive characters 
of “ Kumpta ”, and with a ginning percentage of over 36, have been ob¬ 
tained by the cross “ Kumpta x Ghogari ” This would lead to the belief, 
that it will be possible to go much further and combine in one strain this 
ginning percentage with the other desirable qualities occurring in “ Dhar- 
war No. 1 This will be the object of the author's further work on 
“ kumpta ” cotton. 

276 - Contribution to the Knowledge of the Phenomena of Self-fertilisation and 
Cross-Fertilisation in Brassica Nap us L. var. oleifera Moenck. — nils 
Sylven, m Sven es Utsddesforemn-s Tidskift, Year XXX, Part 6, pp 225-244., 9 figs. 

Malmo, 1920. 

In 1918, the author began, at Svalof a series of pure line selection ex¬ 
periments with colza (. Brassica Napus I,. var oleifera Moenck), taking as 
his starting point, 32 carefully chosen parent plants from a kitchen-garden 
near Petersborg, in the Province of Kulladal. 

The parent plants had grown in the open country, and in contact with 
others differing from them botanically; they were thus exposed to cross¬ 
fertilisation, and as Brassica Napus according to the generally-received opi¬ 
nion is highly staurogamous, the descendants of the above-mentioned lines 
should have possessed the most varied and complicated forms. 

Quite the contrary occurred however, the progeny were unaffected, 
being perfectly uniform and practically similar to their parents; this re¬ 
semblance extending to all the most important characters: colour of leaves 
and stem; early ripening; length of petioles; tendency to flower twice; vi¬ 
gour of plant (resistance to lodging); type of inflorescence; colour of flow¬ 
ers ; shape of fruit; formation of axillary buds. 

The coloui of the siliqua can serve as an instance. 

In 1918, the 33 parent plants could be divided into 3 groups: 

1) yellowish-gieen; Nos. 16, 20, 27. 

2) dark-puiple on part exposed to the sun; Nos. 17, 18, 19, 21, 23, 
24, 25, 26. 

3) pale purple on part exposed to the .sun, Nos. 13,14, 22, 25, 29 
and 30. 

The descendants of the 3 groups showed the characters of their group, 
to a large extent, in 1919. Thus, in the case of line 16 (of the 1st group), 
in only 25 plants out of 425, that is to say, in 5.9 % was the part of the siliqua 
exposed to the sun of a pale purple colour (character of group 3). 
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What occurred in the case of one line also took place to a greater, or 
less, extent in all the other lines, and as regards all the above-mentioned 
characters. 

These phenomena are due to the fact, that colza, instead of being stau- 
rogamous, is on the contrary autogamous, as is shown by the anatomical 
and physiological examination of the flower. At the time when the flower 
unfolds, the four longest stamens cover, and entirely conceal the style, which 
at that moment, is of the same length as the two shortest stamens, these 
latter being bent lightly outwards. Then the style begins to grow rapidly, 
while the anthers of the four longest stamens open, and bend inwards, form¬ 
ing a sort of cap covering the pistil, and hindering the introduction of any 
pollen from without. Later on, when the stigma which continues to in¬ 
crease in length succeeds in passing out between the stamens, it cannot escape 
pollinisation. Cross-polHnisation is however only possible when the stigma, 
after having forced its way through the protecting stamens, remains freely 
exposed, but as by this time, it has nearly always been fertilised owing to 
the above-mentioned 'reasons, contamination action is almost impossible. 

No change in this state of affairs can even be effected by honey-seek¬ 
ing insects, for the latter visit the already fully-open flowers which have 
been self-fertilised. 

Colzas thus behave exactly as if they were autogamous plants. 

On the other hand, as we have said above, their progeny is not entirely 
uniform; among the descendants of line 16, there occur purple-tinted indi¬ 
viduals, an almost certain sign that crossing has taken place. 

The author’s object in undertaking these series of experiments was 
to determine (taking the colour of the flower as a basis), the percentage of 
the cross-pollinations. A parent plant. No. 24, had yellow flowers; 16 
plants out of its descendants (100 in all) had yellowish-red flowers. 

Some crossing experiments justify us in concluding that line No. 24 
must be regarded as the F 2 generation of the natural cross yellow x red, 
and that yellow is a dominant colour as regards red. This being conceded, 
the number of yellow individuals met with in the offspring of the unisolated 
red parent may be regarded as the percentage of the crossing that took place. 

The author has also been able to take the following characters as a means 
of determining the % of crosses. 

1) yellowish-white colour of flowers (this is a repetition of what took 
place in the case of red). 

2) Pure green colour of leaves (as opposed to green with traces of 
anthocyanin). 

3) Light green colour of leaves (as opposed to normal green). 

4) Twisting of axis of inflorescence. 

The results of the experiments are summarised in the appended Ta¬ 
ble (page 298). 

The difference observed between the unselected plants growing in the 
open field, and the sdected plants is explained as follows: 

1) Plants growing in an open field are exposed to all possible forms 
of crosses, and even to crosses with very different types; 

[w«3 
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2) On the other hand, selected plants are already very uniform, and 
the possibility of the occurrence of new externally visible combinations is 
much reduced. In fact, it often happens, that the descendants of self- 
fertilised plants, like those of crossed plants, have the same characters. 

It is however, of the greatest importance to know for certain the true % 
of crosses in the selected plants, in order to be able to form an idea of the 
possibilities of contamination to which the latter are exposed when it is 
wished to increase, in the same locality, the numerous types obtained from 
pure lines. 

The experiments carried out in this direction in 1919-1920, would seem 
to show, that when the different types are sown in separate, but contiguous 
lines, the average number of crosses is 3 %. 

When we consider that the number of crosses occurring in a typical 
autogamous plant like wheat is 1 %, we may well conclude that self-fertili¬ 
sation is very common in Brassica , and a large percentage of the flowers are 
self-pollinated. 

277 - Crosses between Cultivated Strawberry varieties and Wild Varieties in Alaska 
to Obtain Hardy Commercial Berries. — georgeson, c. c, and bentson, c ii , m 
Report or the Alaska AunctiUural Experiment Stations , 1918, pp 23-23, Washington, 
Aug. 1920. 

For a number of years much attention has been devoted to breeding 
hardy strawberry plants, suitable to the unfavourable weather conditions 
in Alaska. 

Cultivated varieties of Fragaria vesca were hybridised with the two 
species of wild strawberry, F. chiloensis, a native of the coast region, 
and F. platypetala , a very hardy species of the interior. 

About 3000 seedlings of these hybrids fruited for the first time in 
1918. When fruit is produced the hybrid is numbered, and detailed 
records are kept of each plant as to date of blooming, character of flower, 
date of ripening the fruit, size and quality of the berry, prolificacy and 
vigour of the plant. All those with fruits that measure up to a rorfrain 
standard of size, flavour, firmness etc. are retained, propagated and sent 
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to other stations for test, and distributed among the settlers free of 
charge. 

Fragraria vesca J X F. chiloensis rf. — Many of these hybrids were 
tested at Rampart and Fairbanks Stations. Although the mother parent 
(the cultivated berry) is not considered hardy, and the male parent F. 
chiloensis of the coast region is relatively tender, many of the hybrids, 
however, proved hardy to a certain extent in the interior regions. 

The majority of hybrids produced large attractive berries, some of 
them of superior flavour, others insipid; as a rule they lacked colour 
and were soft, and, as a r suit, preserved with difficulty. They are 
suitable, therefore, for local consumption, but may not be used as com¬ 
mercial berries. There are only a very few hybrids with fruit in which 
large size, good colour, good flavour and firmness are combined. 

Fragaria vesca $ X F. platypetala — A large percentage of the 
fruit of these hybrids was of good colour, good flavour and firm texture, 
but they were unfortunately too small and therefore unsuitable for com¬ 
mercial purposes. These hybrids are considered as distinctly hardy. 

Another group of crosses has been made between the well-known 
Pacific coast variety Magoon £ pollen from the wild plant of the 

interior ( <f). So far as tested, this hybrid appears to possess all the des¬ 
ired qualities: large berries of deep red colour throughout, and firm enough 
to stand shipment. The flavour is good but not superfine. 

This work will be continued with the hope of fixing on a single va¬ 
riety combining the qualities of size and colour of the berry with hard¬ 
iness. 

278 - Results of Crossing tbs Raspberry Cuthbert with Salmonbarry jRubus 
spectabilis in Alaska. — Georgeson, C C., and Benson, C H, in Repott ot the 
Alaska Experiment Station , 1918, pp. 23-24. Washington, Sept. 1930. 

In 1909, crosses were made at the Sitka Experiment Station between 
the salmonberry (Rubus spectabilis) and raspberry var. Cuthbert; the 
results were, however, unsatisfactory. On many plants blossoms were 
sterile and failed to set fruit; others were indifferent bearers, and none 
of them had any qualities that made them superior to good raspberries. 

In 1918, however, one hybrid from a cross made in 1916 promised 
to be of value; the berries were salmon coloured, and of good size and 
pleasant flavour. This plant was a strong grower and showed some of 
the characteristics of both parents. 

279 - Red Glover Seed Situation in the United States. — The Market Reporter , Voi. 1, 
No. 7, pp 97, 102-104, io 7 , 1 fig Washington, D C, Feb. 14, 1920. 

No kind of seed probably has ever attracted the attention of two 
continents as much as the red clover seed in the years 1918-19. During 
these two years, the available supply has been lower them at any time 
since red clover has been extensively used in America. A shortage 
of some kinds of seeds would hardly cause any disturbance, but when it 
applied to red clover seed a general commotion was raised because of 
the great agricultural and economic importance of this crop. Recognis- 
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ing this fact, the United States Bureau of Markets assembled some of 
the data relative to red dover seed production, sowing requirements, 
imports etc., obtained from the Bureaux of Crop Estimates and Plant 
Industry and combined them with some of its own data. 

The quantity of seed available in the United States in the beginning 
of 1920 appeared to be slightly larger than that available at a correspond¬ 
ing ‘ Hrnp in 1919, but considerably less than that of 1918, undoubtedly 
much less than normal, as indicated by the following figures showing 
production, seedsman's carry-over, and imports. 

Tabee I. — Production , carry-over and imports. 

19x7 19x8 | 19x9 

lb , lb | lb 


Production, including all kinds of clover, | 

i 



chiefly red dover .... . 

89 280 000 

71 820 000 

65 940 000 

Cany over July 1. . . • . ( 

Imports July 1, 191& * 9*3 and 1917, to 
Jan. 31, 1920, 1919 and 1918, respec- 

15 533691 

4177 647 

1 858 560 

tively. . . 

Total available supply (less exports) on 
Feb. 1, 1920, 1919 and 1918 

respectively .. 

120 900 

127 Soo 

9 259 900 

104 940 591 

70 125 447 

77 038 400 


Although exports of red dover seed are not taken into consideration 
in the foregoing Table, they probably would not affect the relation be¬ 
tween the total supplies of each of the years, because the exports of all 
kinds of dovers {mostly alsike, but also induding white and red dover) 
between July 1, 1919 and December 31, 1919, were only 13 000 lb. larger 
than between July 1, 1918 and December 31, 1918. This difference pro¬ 
bably was more than offset by the estimated larger exports of red dover 
during January 1919, than during January, 1920. 

On January 1, 1919 and February 1, 1918, the stocks in the dealers' 
hands, less the carry over from the preceding July 1, and imports between 
that date and January 1, 1919 and February i, 1918, respectively, were 
approximatdy 25 % of the total production of dover seed for 1915 and 
1917. If this same percentage held true on February 1, 1920, it is est¬ 
imated that the stocks in dealers* hands were about 27 500 000 lb. com¬ 
pared with 23 330 920 lb. on January 1, 1919, and 32 532 410 lb. on Feb¬ 
ruary 1, 1918; which figures for the latter dates were obtained from 
seed surveys. 

The huger stocks on February 1, 1920 compared with the preceding 
year are considered due to the much larger imports since July 1, 1919 
than for the same period during the previous year. The imports for the 
fiscal year ending June 30, 1920 are larger than those for any complete 
fiscal year since 19x1, with 2 exceptions, as may be seen from the follow¬ 
ing figures 

[*w] 
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Tabee II. — Imports for fiscal years ending June 30. 


lbs. 

1011. 5142981 

1912. 19 674155 

iyi 3 . 5 332 947 

1914 . • ■ 5920934 

1915 . 3932293 

1916 . 32 508 537 

1917 5 343 600 

1918 . 768 300 

1919 . . 1050 900 

1920 (July 1919 to Jan. 1920 incl.) . . . . . . >259900 


It is interesting to note that approximately % of the red clover that 
was permitted entry between July 1, 19x9 and November 30, 1919, ori¬ 
ginated in Italy, and 1 / 8 in France. The recent strike in the shipyards 
in Italy has delayed the arrival of seed bought by American seedsmen, 
but it is reported that after these belated shipments are received, there 
will be much more seed available from Italy and France. 

The demand for red dover seed from European countries was not 
so urgent in the winter 1919-20 as in the previous year; fortunately Italy 
and France had surpluses of this seed to offer, and while undoubtedly 
the world stocks of red clover are much below normal at this time, they 
do not appear to be so short as they were the preceding year. 

280 - A New Process of Seed Preparation In Canada. — Eastham, a. (chief Seed 

Analyst), in The Agricultural Gazette of Canada , Vol. 7, No. 11, pp. 877-878, Ottawa* 

Xov. 1920. 

A new method of deaning and grading seeds and grain has been in¬ 
vented and patented by E. E. Eddy, formerly Chief Seed Inspector 
of the Department of Agriculture. The separation is made entirdy on 
the basis of comparative specific gravity. This is effected by subject¬ 
ing the stock to centrifugal action in the p resence of a liquid which is 
of the specific gravity required for the separations desired. 

A suitable material for making a liquid of the desired density is so¬ 
dium nitrate, but other substances may be used. With seeds weighing 
about 60 lb. per measured bushel, such as alfalfa and clovers, a solution 
of about 1.2 specific gravity is required. By regulating the density of 
the liquid, the proportion of seeds which pass into the heavy and light 
separa tions is under complete control. 

Tests of several samples of red clover showed a perfect separation 
of several kinds of the most common weed seeds, classed as noxious under 
the Seed Control Act. Almost equally valuable were the results in re¬ 
ducing the less harmful species. 

Equally good results were obtained with alsike, alfalfa and timothy 
seed. Tests so far have been made mostly with small seeds. It is ex¬ 
pected, however, that valuable results will be secured also with grains 
by removing barley and oats from wheat, oats from barley, etc. in ad¬ 
dition to the separation of weed seeds. 
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The process is now being developed with the idea of putting it on a 
commercial basis, and* should this be accomplished, there should be a 
great improvement in the purity and general quality of the seed avail¬ 
able, and the seed growing possibilities both for small seeds and seed 
grain will be greatly increased. 

281 - Wheat Varieties at Verriere, Fiance, 1919 and 1920. — De Vilmorin j., in 
Compies rendu s de VAcademie d'Agriculture de France , Vol. VI, No. 36, pp. 868-873. Palis, 
Dec. 1, 1920. 

Weather conditions. — Crop Season 1918-1919: heavy rainfall 
from autumn 1918 to January 1919 ; fairly severe cold and snow in Febr¬ 
uary ; damp retarded spring sowings in March ; dry weather up till July. 
The rains may be taken as too late as a general rule for spring crops 
Season 1919-1920: mild winter: spring mild and premature. Some¬ 
what cool at earing time; fertilisation hindered; heavy rains just before 
ripening; damp and cold retarded growth and favoured the attack of rust. 


Result on Experimental Plots (25 sq. m.). 
Most productive varieties of autumn sown wheats . 


Name of variety 


19x8-1919 

Yield 


in 


Name of variety 


in 

straw 


1919-1920 

Yield 


in 

in 

grain 

straw 

kg 

kg 

I 7-385 

3 °- 6 r 5 

16.505 

1 32.995 

16.435 

1 30*230 

16.405 

30.095 

I 5 - 5 I 5 

28.885 

I 5 - 5 <X> 

28.965 

* 5-495 

28.740 

15-485 

3 I.II 5 

15.360 

36 94 ° 

> 4-955 

l 24*945 


17.990 

I7-625 


31-780 

30-875 

* 9 -** 5 || 

26.160 


B 16 hybrid n° 4x9/20 

Grosse t€te. 

Hybrid n° 418/20 . . 


Hybrid n° 418/20 . 

Hybrid 11 0 419/20 . 

Rieti.. 16.050 

Hybrid de la Pais. .... 15.840 

Hybrid n° 421/20. 1 15.025 j 23.640 j Hybrid de la Paix 

Hybrid n° 427/20.14.460 26.040 1 , Hybrid n® 421/20 

Berie de Nuisement . . . . 14.350 28.150 1 ! Hybrid n° 427/30* 

Gros bleu.14*235 24.415 \ Tever&on .... 

Rouge prolifique barbu. . . I 13.740 26.925 Trdsor 


Grosse tete. 13 * 35 ° 21.815^ Hybrid n° 403/20 


Spring Wheat [Experimental Plots 25 sq. m). 


l 

1918-1919 


19x9-1930 

1 

Yield 


Yield 

Name of variety 

in 

_i 

m I 

Name of variety 

in 

m 


grain 

straw 1 

1 


grain 

straw 


kg 

kg I 


kg 

kg 

Hybrid 561/20. 

8.600 

9.200 

Hybrid 561/20. 1 

9.715 

*7-365 

Hybrid 568/20. 

8 - 4*5 

IO.505 

Aurore. .. 1 

9 -' 8 s 

21.045 

Aurore. 1 

8.325 

9*575 

Hybrid 568/20. 

9-508 

22.132 

Hvbiid 275/19. 

7.500 

8.000 

Sauxnur de Mars.. 

9-245 

20.925 

Mais barbu ordinaire .... 

7-435 

11.165 

Mars deSuSde rouge barbu . 

9-165 

24.465 

Manitoba (Red Fife) .... 

6.715 

9-285 

I 

I 

1 

8.980 

*7-695 


[* 80 - 381 ] 


































CEREALS AND PU&SE CROPS 


303 


Results on Large Scale . 
Autumn Wheats . 


1 

Yield 

1 

1 Yield 

Name of variety j 

quintals 

| Name of variety 

1 

quintals 

1 

per hectare 

per hectare 

418/20. 

1 

| 1 

! 38 

Bon Fennier*. 

28 


29 

Hybride de la Paix . . . 

. 1 44 

Hybride de la Paix. 

28 

Inversable. 

32 

Ble de*, Allies. I 

1 28 

B 16 des Allies. 

31.5 

Bl£ de la Paix .I 

31 

Grosse t€te. 

3 * 

B 16 des AUife*. 1 

31 

Inversable*. 

• 1 30 

Ihversable *.. 

1 

28 

1 Bordeaux *. 

29 

* At Massy-Palaisau. 


282 - Hie Wheats of Cyreuaica. — Scaetta, 11., in the Giornalg d’Agru oUura delta Do - 
men tea. Year XXXI, p. 35, 3 figs. Piacenza, January 30, 1921. 

Libya possesses varieties of wheat, which acclimatised as they are to 
a hot, arid environment, can do equally well in other countries with si¬ 
milar conditions. For many years, Tripolitan wheats have been tested 
in Sicily, and some of them, having given excellent results, have been 
grown there of late fairly extensively. 

The author mentions 3 of the best varieties of wheat from Cyrenaica ~ 

“ Mogarbia. . " — This is the most popular variety of wheat cultivated 
in the Colony. The grain is hard and the vegetative cycle rather short. 
The natives sow it in the second fortnight of November, and it ripens 
during the last 10 days of May or at the beginning of June. This wheat 
tillers well, especially if the ground is properly worked, and if it is sown 
in good time. The author has counted as many as 30 culms on one plant, 
all equally strong. The root system is not much developed, but this may 
be due to the traditional Arab method of cultivation (the grain is sown 
on hard soil, which is only ploughed to a depth of 10 cm. with a wooden 
plough). 

" Mogarbia ” is resistant to lodging, and seems immune to smut 
{ Tilletia Tritici ). It has the following characters: 

Ear black, awned, square; average number of fertile spikelets 
18 to 20, minimum 16, maximum 24. 

Spikelets with 4 or 5 fertile flowers. Average number of caryopses 
per head 67 to 68, irritiimnm 50, maximum 95. 

Glumes ovate-lanceolate, with very prominent keel, ending in a short 
pointed beak; 2 complete veins; brown border. 

Pales oval, inflated, ending in very long awns, brown at the base 
and in the middle, and dark-red towards the top, section triangular at 
base; length 120-200 mm. 

Caryopses of a fine wheat-yellow; of oval somewhat gibbous shape, 
ventral surface concave. Average length 8.1 mm.; average breadth 
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3 2 mm. Fracture glutino-horny, almost regular, edges rounded. 
Weight of iooo caryopses 56 gm. 

Culms strong from r m to 1.20 m. in height; on alluvial soils (such 
as those of the Bomba region, they are from 1.50 m. to 1.60 m. high. 

Yield varies much according to the annual rainfall and the prevalence 
of the " ghibli " (wind from the desert) in spring. In good seasons, it 
produces 30 times the amount of the seed-corn, or even more 

This variety should not be thickly sown; 35 to 45 kg. is enough per 
hectare. All these data refer to the native system of cultivation. 

“ Misko *\ — This variety in its value and commercial qualities 
comes immediately after “ Mogarbia It is much grown throughout 
the Colony, and is particularly liked by the natives for bread-making. 
Its vegetative cycle is longer than that of “ Mogarbia The natives 
generally sow it in the second half of November, and it usually ripens 
early in June, 10 or 15 days later than the " Mogarbia ” variety. Tho 
desert winds of the spring have a great effect upon the date of its ripening 
but all cereals mature very rapidly in Cyrenaica. 

The characters of " Misko " are as follows 

Ear red square pointed; average number of fertile spikelets 22; 
minimum 18, maximum 26 

Spikelets with 4-5 fertile flowers ; the number of caryopses varies per 
ear; minimum 33, approximate average 43-50, maximum 65 

Glumes oval, keeled, terminated by short pointed beak. Two com¬ 
plete veins, edges light-red. 

Pales oval inflated, light-coloured in the lower and middle portions, 
red in the upper, terminated by a long dark-red awn, triangular in sec¬ 
tion at the base. The longest awns are found, as in “ Mogarbia, ” in the 
middle of the ear; they vary from 150 to 200 mm. 

Carvopses of pale straw-colour; their dimensions vary according 
to their position on the ear, less distinctly convex than in the case of 
“ Mogarbia "; ventral surface concave. Average length 1.7 mm. • 
average breadth 3.6 mm 

Fracture . Glutino- starchy, very irregular with marked edges Weight 
of 1000 caryopses 60 gm. 

Tillering remarkable. 

Culms strong about r.20 m, in height; in some parts of the interior, 
such as Ouadi ^Ihallag they even grow to 1.60 mm. 

Yield. As compared with “ Mogarbia", this variety is late, and 
therefore regarded as less resistant to adverse conditions, especially to 
the “ ghibli". Its yield is very uncertain, varying from 5 or 6 to 1 
to a maximum of 30 or 35. It is reckoned that the average crop pro¬ 
duced is 13 times as much as the seed-corn. (These data also refer to the 
Arab methods of cultivation), 

“ Screisra — This is a mediocre variety. It has, however, the 
advantage of having a short vegetative cyde, scarcely longer than that 
of barley The natives sow it during the last days of November and early 

[mj 
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in December. This wheat ripens in the first half of May. Its culms 
are from 80 to 90 cm. in height. 

“ Mogarbia ” and " Misko ” are very resistant to the “ ghibli ”, 
whereas the Screisra variety, when scorched by the desert wind, sheds 
its caryopses. 

283 - The “ Cignarellone M Wheat of Molise, Italy. — ios*, g., in uitaim a^ncoia Year 

LVIII, No. 1, pp. 1-7. 4 fig. Piacenza, January 15, 1921. 

This variety of wheat, also called " cignarello mashio ”, or simply 
“ grano maschio ”, is cultivated in a small, but characteristic, area of 
Molise, at an altitude of 600-800 m. above sea-level. This zone includes 
the districts of Barabello, Busso, Campobasso, Campodipietra, Colledan- 
chise and Vinchiaturo. 

The conditions favourable to the cultivation of ” cignarellone ” in 
the above-mentioned zone are the nature of the soil, which is of a clayey 
character, the climate (the mean rainfall being 443.6 mm from April 
to October, while the summer is rdatively cool), the presence of artificial 
meadows planted with sainfoin, and often with lucerne and dover, and 
finally, the very careful preparation of the ground, which is usually hoed 
by hand. The fact that this wheat is greatly in demand for the manufac¬ 
ture of short and fine types of Italian macaroni, and for making cakes 
and biscuits has much contributed to its diffusion, not to speak of its high 
average yield, and its maximum crops, which are sometimes very heavy. 

" Cignarellone ” is a turgid wheat with the following principal cha¬ 
racters 

Roots.— Numerous, branched, strong, deep, from 25-30 cm. in length, 
if carefully extracted from the ground their diameter, at the point of 
insertion is from 2 to 3 mm. 

Culms. *— Well developed, very strong, empty near the ear, from 
0.85 m. to 1.75 m. in height, with an average of 1.32 m. as deter m ined 
by examining 97 plants Nodes 4 to 6 in number, large, prominent, 
intemodes slight grooved. Diameter 5 to 7 mm. at 3rd intemode. 

Leaves. — Broad, fine, with long sheath, of a beautiful glaucous green 
colour, with waxy cuticle and conspicuous veins. The last leaf, together 
with the sheath embraces a large part of the upper intemode. 

Ears. —- Targe, of square pyramidal shape, compact, awned; colour 
pale yellow, deeply shaded with dark violet; 5 to 8 cm. in length (average 
of 95 ears, 6.51 cm.), bent over when ripe. There are, however, some ears 
that arecompletdLy yellow, and others with distinct black spots only on the 
two surfaces. 

Axis of inflorescence and rachis, strong, very resistant. 

Sfikelets. — 23 to 27 in number, arranged in 2 rows with 3-5 fertile 
flowers. 

Glumes. — Somewhat small, oval, inflated, keeled, with beak. 

Pales. — Well developed, oval, the inner one with distinct long awn, 
the outer inflated, deep, sharp, awned. 

The awns are 9 to 12 cm. in length, they are more or less separate, 

[ 383 -S 83 ] 



306 


CEREALS AND PULSE CROPS 


forming an angle of 15 to 45 0 ; those at the base and top of the ear are 
nearly of the same length; they have a groove on the outer side. 

Caryopses. — From 65 to 95 per ear on the principal culm ; they are 
yellow, large, round, and have a wide distinct embryonic depression, and 
a deep ventral grove. Longitudinal diameter 6-8 mm.; transverse 4-5 mm. 
Fracture starchy, or glutino-starchy. 

Weight of 1 000 seeds 70-80 gm.; volume 33 cc.; weight of litre 
789 gm. 

Tillering — Abundant, but the secondary culms frequently bear 
empty ears. 

The examination of 97 plants gave the following results:— 


Plants with 1 complete ear. 78 

» 92 * eats. 12 

« » 3 » » 5 

» »5 » » 1 

s 96 » » 1 


Ripening. — Rather late, from July 10-20, in normal years, at alti¬ 
tudes of 600 to 800 m. 

Rust-Resisi&nce. — Rather remarkable; resistance to lodging and 
grain-shedding very considerable. The culms do not lodge easily on very 
fertile soils rich in nitrogen. They even resist heavy storms. The ears 
never shed their caryopses, even if shaken. 

Like all turgid wheats, '* dgnarellone ” is a very exacting plant re¬ 
quiring the dampest and deepest soils possible; e g days, sandy, or rich 
loams. 

It does well if planted after sainfoin, lucerne or dover, or after a 
well-manured maize crop, but on sowing again on the same ground less 
satisfactory results are obtained. 

The soil must be well prepared; it should be worked fairly deeply 
and very thoroughly. In the zones where “ dgnarellone ” is grown 
hoeing is very advantageous to the crop. 

Few varieties of wheat show themselves so susceptible to the direct 
application of complete fertilisers. 

Experiments made in Molise in 1900-1901 by applying to the soil 
(after harvesting a lightly manured maize crop) 400 kg. of superphosphate 
per hectare at the time of sowing and 125 kg. of sodium nitrate in the 
spring gave 2413 kg. of cignardlone grain per hectare, whereas only 
1637 kg. were obtained from the unmanured field. 

This wheat should be sown early, at the end of October at latest and 
it should not be planted thickly, on account of its tillering propertities 
and the need of thorough hoeing. 

When grown in a suitable environment, “ dgnardlone ” gives a high 
and corstant yield. In seasons when more delicate varieties succumb 
to great extremes of temperature, drought, or excessive damp, this wheat 
is remarkable for its resistance, and its relatively high yield. Farmers 
who have grown “ dgnarellone ” for several years testify that its mini- 
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mum yield has never fallen below 12-14 quintals per hectare, and that 
its maximum yield in good seasons has been as much as 25-30 quintals 
which is a heavy crop for the Apenuine districts. The average yield is 
from 15 to 18 quintals per hectare, a production which is fairly certain. 

The following results were obtained in the course of experiments 
made at Campobasso in 1920 (a bad year for wheat), both by farmers 
(1-3 experiments), and also in the field belonging to the Ambulatory Chair 
of Agriculture, Molise, " Cigna* ellone ” being compared with other well- 
known, varieties 


No. of 
Experiment 


Varieties ot wheat 


Production of grain 


m quintals per hectare 


Carosella “ Todaro 91”. 18.15 

Carlotta Strampelli. 15.40 

1 N06.I 14.70 

I BI6 de Mars local . 6.90 

f Cignarellone. . . - 18.90 

^ Carosella “ Todaro 91 *'. 17.00 

Carosella local . - . 1210 

I Cignarellone. 16.60 

\ Carosella Todaro 91 ”. 20.50 

I Cignarellone .. 25.30 

. Carosellone local.I 1810 

Caiosella local .. 18.60 

f Cignarellone., 19.10 


The presence of some glutinous grains, and the fact that the fracture 
is starchy-glutinous would give cignarellone the character of a semi- 
hard wheat. 

There are, however, different types in which sometimes the starchy 
grains, at others the glutino-starchy grains are in excess Experts at¬ 
tribute this fact to the soil on which the wheat has been grown, but very 
probably it is also due to confusion between the races. 

The following percentages have been obtained in analyses carried out 
at the “ R. Laboratorio di Chitnica Agraria ” at Avellino The sample 
came from the Experiment Field of the Ambulatory Chair of Agriculture 
of Molise, at Campobasso. 

Per cent. 


Starch and sugar. 7**02 

Fats. 1. 6 c 

Crude fibre. 2.24 

Ash. 1.80 

Nitrogenous substances. 10.19 

Undetermined substances. 1.24 

Water. 12.82 
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The percentage of damp gluten in whole flour prepared in the labora¬ 
tory was 2i %. Bread made with “ dgnarellom ” flour is not of first 
rate quality, but the flour is greatly in request commercially for making 
“ galettes ” and biscuits. 

According to the larger or smaller amount of grains with starchy 
fracture, this wheat is either used for semolina, to improve the colour of 
macaroni, etc., or is used alone in the manufacture of Italian macaroni 
of the best quality. 

284 -Field Experiments with Wheat in Western Australia 1912 - 1919 . —■ Sutton, g l 

(Agricultural Commissioner for the Wheat Belt), in the Department of 4 .sncultu,t, Bulle¬ 
tin No 63, pp 3-58 + figs 12. Perth, 1920 

Report of exp er iment s carried out at the Chapman and Merredin Ex¬ 
periment Farms dealing with: 1) depths of ploughing; 2) soil mulch¬ 
ing; 3) fertilisers; 4) rotation; 5) wheat varieties; 6) rates of seeding. 

There is a wide variation in the character of the soils at these two 
farms. At Merredin the soil is a rich day loam and at Chapman a light- 
sandy loam. The 8 years average rainfall (April to November) in the for¬ 
mer district was 989 (calculating that 100 points = 1 inch), and 1662 
in the latter. 

The methods adopted for all operations connected with the prepara¬ 
tion of the land ; planting and harvesting the crop, were similar to those 
adopted generally on a large scale. 

I. POUCHING. — Condusions drawn from results obtained by plough¬ 
ing at 4,6 and 8 inches respectivdy are that on the fertile forest soils 
shallow ploughing is as effective as deep ploughing, but it is more impor¬ 
tant to work the land thoroughly than deeply. On lands less fertile, 
deeper and equally thorough ploughing is advisable. 

II. Son/ mulching. — The object of this experiment was to deter¬ 
mine how far and under what conditions the cultivation of winter fallowed 
land is profitable during the spring and summer On the light sandy 
loam the average results were considerably in favour of the cultivation 
after fallowing and before seeding, with a further slight advantage in fa¬ 
vour of the cultivation after rain during the summer. On the rich day 
loam, the average yidds were remarkably similar, but somewhat, 
inconsistent as far as hay yields are concerned, for giain, cultivation 
was advantageous to a slight extent, at least in the spring. 

Ill Rates of Seeding — A comparison between the use of 30 lb., 
45 lb and 60 lb. per acre, each plot undergoing the same cultivation, 
manuiing etc From the results obtained, it appears that the amount 
of good vigorous seed recommended to be sown per acie in the war¬ 
mer portions of the wheat districts is 45 lb., on dean ground, and in the 
cooler districts or on weedy giound the amount should be increased 25 
to 30 %- It should be noted that the seed used in these experiments 
was graded. 

IV. Fertilisers. — The prevailing conditions made it impossible 
to draw any but the most general condusions from the results obtained 
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on the light soil, but on the day loam on the forest land in the Eastern 
Wheat Belt the following condusions may be drawn : 1) that the appli¬ 
cation of superphosphate is essential for best and most economical results 
with wheat; 2 ) that for grain purposes an amount ran g ing from 56 lb. to 
112 lb is most profitable in this particular dimate , 3) that for hay the 
amount can exceed 112 lb with advantage; 4) that it is not advisable 
to use bone manure, rock phosphate or “ guano ” from the point of view 
of cost; 5) that liming is not profitable. 

V. Variety triads. — During the trials, a number of varieties were 
discarded, but of the original varieties retained at Chapman, in 1919, 
the Comeback var took the leading place for hay, and the Nabawa 
var. for grain According to the average for 7 years, the following list 
shows the order according to their percentage yidds 


Ha\ Grain 


Florence 

102 

Florence 


107 

Comeback 

100 

Yandilla 


103 

Firbank 

97 

Comeback. . 


100 

Yandxlla King 

85 

Firbank 

1 . . 

• 

87 


At Meredin, a number of varieties have been discarded during the 
trials, but condusions drawn from the results generally, point to the 
fact that “ Federation ” is to be recommended for early planting, where 
rust need not be feared ; ‘ Gluyas Early * for mid season or main planting, 
and " Florence ” for later planting. The early districts are those with 
comparativdy light rains and warm weather in October, the mid season, 
those with heavier rains m October, and the late those with cooler weather 
and liberal October rains 

YL Rotation. — On the light lands the following 4-course rotation 
is recommended as a result of various comparison trials. 1) Fallow; 
2) Grain or hay crop, 3) Fallow, 4) Fodder crop (grazed); and until a 
reliable legume is found which can be used as a fodder crop, oats should 
be grown. 

On the rich day, the following 3 course rotation is advised namely; 
1) Fallow; 2) Crop 3) Stubble. The results justify on economic ground, 
the practice of continuous wheat in the early years of pioneering. 

265 - Wheat Growing in the State of Parana, Brazil. — Laiowa e Cnac&o , Voi. v, 
No 12, pp 284-285 Rio de Janeiro, Dec 1920 

A report presented by M. Zdener Gayer, agricultural expert, to 
the " Servigo de Fomento agricolo ” of Brazil. 

In the State of Parana, wheat is cultivated in the municipalities 
of Arancario, Campo Largo, Curityba, Lapa, Palmeira, Pmdentopolis, 
Rio Negro, and San Jose dos Pinhaes, and in the colonial groups of Rio 
Claro, Vera Guaxany, Cruz Machado, Senador Correa and Yappo. 
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The foils which are preferred are red, compact, sandy days; more 
fertile soils can he used if liberal dressings of organic manures are applied. 
The most popular varieties are “ Barletta ", “ Rio Grande do Sul ”, “ ty- 
pique de rArgentine ” (of the munidpality of Rosario). 

The preparation of the soil is very rudimentary, and consists only 
of a shallow ploughing a little while before sowing, and it is due to this 
that many weeds come up and greaty decrease the crop. 

Manuring is limited to the use of fertilisers, particularly phosphatic 
ones, amongst which superphosphate has given the best results and 
experiments on a small scale have shown that green manuring is very 
successful. 

No sorting or disinfection of the seed is carried out. The seed is 
sown broadcast, very rarely with seed drills, in lines 15-20 cm. apart. About 
60-140 kg. of seed is used per hectare. The larger quantities are used in 
late sowing on poor soils. 

The average yield per hectare is 15-17 quintals of grain and 20-40 
quintals of straw. The weight of a hectolitre is 80-83.5 kg. The vegeta¬ 
tive period is 160-180 days. Reaping is done by hand, with the aid of 
a sickle. The cost of production of 1 quintal of wheat is 12 milreis (1 pa¬ 
per milreis = 6s. 8 y 2 d. at par). 

The chief diseases of wheat in Parana are smut and rust. 

286 - The Green Manuring of Rice Fields (1). — csmuppelij, r., in the Giormie fa R%st- 

coliura , Vol X, No. 8, pp. 117-119. Vercelli, Ang. 31 1920 

As the price of nitiogenous manures are now so high., the most 
economical way of applying nitrogen to rice fields is by green manuring 
with I^eguminosag. The most suitable 1 egume for this purpose is crimson 
clover which, possessing thick and rigid stems, decreases the tenacity of 
the earth, makes it very porous and, because it decomposes slowly, is effec¬ 
tive during the whole period of growth of the rice. But the soil must 
be well prepared for the rice, must not be too cold, and should contain a 
little lime 

The best time for sowing the crimson clover is a little before the rice 
is harvested, when the water has already been drained off, so that the 
seed can be sown on the still muddy soil. After the rice is harvested, 
an abundant dressing of basic slag or superphosphate is given, plus 5 
or 6 quintals of calcium sulphate per hectare. 

With old rice fields a light nitrogenous dressing such as 50 kg. of 
sulphate of ammonia or nitrate of soda per hectare would be useful It 
is most important to keep the furrows weeded and to deepen them if the 
rice field is old and “ sortumose ” (2) so as to prevent stagnation, this 
being one of the causes of failure with clover. Occasionally rolling may 
be necessary in spring. 


(1) See R. April 1920, No. 417. (Ed.) 

(2) When the rice is aifected by “Sortume ” the water rises from the subsoil to the sur¬ 
face soil. See R Feb. 1920, No. 173. (Ed.) * 
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287 - Irrigation Of Potatoes. — Powers, W E. and Johnston, \V \V , m Station Billettn 
Xo. IJ 3 [Oregon Agricultural College Experiment Station, Department 0f Soils , pp v2 s , 
tables XVII. Corvallis, Oregon* Aug. 1920. 

Irrigation of potatoes has been carried out for the past 12 years at 
the Experiment Station, under conditions where rainfall for the growing 
season, April 30 to October 1, is 5 % inches, and the average evaporation 
about 24 inches for the period. The silt loam on which these experiments 
were conducted has a maximum capillary water content of about 34 ° 0 , 
an optimum moisture content of about 24 %, and a wilting point of about 
14 %. The minimum moisture content under field conditions is 10 or n % 

The most economical returns were secured with light frequent irriga¬ 
tions, which provide a uniform moisture content, for example, 1 inch every 
10 days has given good results and is practicable, and much preferable 
to one heavy irrigation. The best results were obtained when the depth 
applied per season was 6 inches in wet seasons and 2 or 3 inches in dry 
seasons, while the maximum yields were produced with 3 or 4 inches in 
wet and 6 inches in dry seasons. Application of 9 inches depth decreased 
the yield. 

Applying water in furrows 10 to 18 rods long has proved a suitable 
length of run for the silt loam. It was found disastrous during the expe¬ 
riments to neglect cultivation after irrigation. Water requirement can 
be greatly reduced in irrigation farming by keeping up a good rotation, 
including legume crops ; by using good varieties ; by maintaining a good 
fertility and tilth, and by irrigating at the right time in the proper amount. 

Proper irrigation does not injure the palatability or marketability 
of potatoes and after 12 years there was little appreciable effect upon 
soil acidity or -the content of available plant food. From the various 
determinations made, it appears that the moisture content is not appre¬ 
ciably increased by irrigation, except when applied in excess and then 
the potatoes had a less firm skin and were less solid. Proper irrigation 
decreased the percentage of culls 

. In Central Oregon experiments, potassium sulphate increased the 
yield per acre inch from 24 % bus. on untreated to 39 bus. on treated 
land. 

In Eastern Oregon irrigation of 5 to 9 inches depth per acre has given 
the best results in several of the potato producing sections, and frequently 
best returns have been obtained with 6 to 8 inches total depth, applied 
in 2 or 3 doses. 

288 - Use of Sour Glover (M el i lot us Indies ) as a Rice Rotation Crop.— Morse, 
S. F„ in The Rice Journal , vol. XXIII, No. n, p. 46. Beaumont, Texas, November 1930, 

This legume has been used successfully following fall-planted sugar 
cane and makes a winter growth of*r8 to 24 inches in 3 to 4 months. The 
author recommends its use also as good crop between rice crops. Meli- 
lotus indicus will grow under very adverse soil conditions, and the seed 
is cheap. By double disking the rice stubble in September or October, 
and sowing broadcast 25 to 30 lb. of seed per acre, a good stand should 
be secured. 
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It is probable that simply scattering the seed over the stubble without 
harrowing would give good results, but this has not yet been tried. To 
be sure of a stand on land where this crop has never been grown, it is 
advised firts to inoculate the seed. 

The above mentioned suggestion is made to encourage the use of this 
sour clover in preference to the white dutch dover (Trifolium repens) 
previously suggested by HewES, owing to the uncertainty as to whether 
the latter would make enough winter growth to justify its use, except 
where the land was to be left lying out in pasture for 2 or 3 years. 

289 - Growing of Sunflowers (Helfanthus annuus) in Montana and Use as 
Silage (1). — Atkinson, A., Nelson, T. B„ Arnett. C. N., Joseph, W. E. and 
Tretsyen, O , in University of Montana Agricultural Experiment Station , Bulletin No. 131, 
pp. 3-29, tables 4, figs 4. Bozeman, Montana, April 191Q. 

A brief survey of the characteristics and history of the cultivated 
sunflower, followed by the results of tests on yields and methods of grow¬ 
ing and feeding, as employed at the Montana Experiment Station. 

Preliminary tests were carried out from 1915-18 indusive, to find the 
crop yield A comparison of yields shows that while the heaviest yield 
is from the earliest planting, there are peculiar variations as the date of 
planting advances. Observations on the growth of the crop led the au¬ 
thors to recommend that planting should be made in the higher altitudes, 
where the season is short, and as soon as the ground has become warm 
and is in good condition in the spring. After planting in rows and drills 
at different distances apart, it was found that the largest returns, 44.1 
tons per acre, was obtained from those planted in rows 36 inches apart, 
and in drills from 30 to 36 inches apart and 4 to 5 inched between seeds. 
In date-of-seeding tests, the largest yields were produced from the earliest 
plantings. 

Dry land tests were made in 1918 on 13 different farms in 8 counties, 
and over 30 acres were planted. The average yield was 10.3 tons per 
acre. As this was a season of unusually low moisture precipitation, the 
authors consider it reasonable to conclude that sunflowers are a promising 
dry land forage crop. 

Seed matured only one out of 4 years at the Bozeman Station. From 
observations, however, it appears that seed should mature regularly in 
the lower vallies where the temperature is higher and when there is a 
longer period free from frost. 

Practical and experimental results up to date, feeding qualities, yields 
per acre and frost resisting qualities, all considered, were greatly in fa¬ 
vour of sunflowers compared with other silage crops. It was success¬ 
fully used in winter feeding practically with every class of farm stock, 
but it was found better to make a combination with dry roughage such 
as clover, alfalfa, or mixed hay. 


(1) See R. April 1919, No 493 , R. October 1920, No. 1008 (Ed ) 
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Mammo th Russian sunflowers were successfully used for both soil¬ 
ing and silage purposes during the 4 years trial. Silage made from plants 
30 °o in bloom, compared favourably in digestible nutrients with maize 
silage made from immature maize: 



Total 


Crude fibre 




Crude 

and 

Finer 

Nutritive 

Digestible Nutrients 

dry 


nitrogen 



substance 

protein 

free 

extract 

extract 

ratio 


1 1 

, 1 

In 10 > lb'., of sunflower sil¬ 
age . 21.4 1.24 10.13 0.37 9.8 

In 100 lbs silage from well 

matured maize.I 26.3 * 1.1 15.00 0.70 15.I 

In zoo lbs. silage from immature < 

maize.. 2X.0 x.o 1140 0.40 12.3 

,_ ! _ 


No difficulty was experienced in getting cattle, sheep, or pigs to eat 
this silage. Some animals required a few days to become accustomed to it, 
while others ate readily the first time it was offered No objectionable 
flavours or odours could be detected in milk from cows fed thus. 

Experiments were conducted from 1916-1918 to determine the rela¬ 
tive feeding value of sunflower silage, clover hay and alfalfa hay. Results 
showed that 3.75 lb. of sunflower silage was equal to r lb. of choice alsike 
clover hay, when fed to cows receiving grain and a limited hay ration, 
and 2.83 lb. was equal to 1 lb. of alfalfa hay. 

Chopped green sunflowers 30 to 40 % in bloom, were equal to chopped 
green corn in the roasting ear stage as a soiling crop for dairy cows. Ex¬ 
perimental work up to the present, indicated that 30 % in bloom has a 
higher feeding value than silage made from plants less mature. The exact 
stage of growth that will give the highest quality of silage has not yet been 
determined; experiments are now in progress. 

The silage was found a valuable substitute for part of the hay ration 
for breeding ewes and brood sows ; 2.5 lb. of silage replacing 1 lb. of al¬ 
falfa hay in an entirely satisfactory manner. 

The most practical method of harvesting sunflowers was found to 
be with the ordinary com binder. 

290 - Flax Growing Experiments in Ireland, 1915 - 1919 . — Department of Apiculture 
and Technical Instruction for Ireland, Journal, vol. XX, No. 3, pp. 351-361, tables IX, 
Dublin, 1920. 

I. — Manuriai, Experiments. — A summary of the results obtained 
from the 4 series of experiments conducted by the Department during the 
years 1901-1915 inclusive, led to the following recommendations with 
regard to the advisable manurial applications to be made to the flax crops 
per statute acre. 1) On soils in good condition, 1-1 % cwt. muriate of 
potash or 4-5 cwt. kainit; 2) on poor or medium soils 1-1 y 2 cwt.. mti- 
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date of potash or 4-5 cwt. kainit and y 2 cwt. sulphate of ammonia. In 
the second case, the mixtures of potassic manures and sulphate of ammonia 
should be applied a short time prior to sowing the crop. 

In 1917, trials were carried out at three centres to compare the results 
obtained from ground rock (containing about 5 % potash), with those 
from sulphate of potash. The first was applied at rates of 10 cwt, 1 ton 
and 5 tons per statute acre respectively both singly and in combination 
with lime. The results of these trials afforded no evidence that dressings 
of ground rock containing potash would serve as a substitute for dressings 
of the ordinary soluble potash manures. 

In 1919, trials were carried out at 5 centres in which kelp, flue dust, 
muriate of potash, and sulphate of ammonia + muriate of potash were 
compared as top dressings for flax. Each of the dressings of potash ma¬ 
nures used was equivalent in potash content to a diessing of 1 cwt. per 
statute acre of muriate of potash containing 50 % potash. The variety 
of seed used was Dutch, showing a germination % of 95. This was sown 
at the rate of 54 qts., per statute acre. Results showed that the brairds 
on the unmanured plots were severely affected with yellowing, but no 
trace of this disease was observed on any other plots dressed either with 
muriate of potash or kelp. Where flue dust was used there was a slight 
touch of yellowing. 

After deducting the cost of manures, the various manurial dressings 


gave the following profits per statute acre: £ s d 

Muriate of potash + sulphate of ammonia. 12 G b 

Muriate of potash . 817 s 

Kelp. • 8 40 

Flue dust. . 1 15 7 


II. — Seed Treats 1915-19. — In addition to Dutch, Russian and 
Irish, the varieties of seed of the fibre variety tested included British-East 
African, Canadian (Ontario), Canadian Western Fibre, Canadian Riga 
Child (Prov. Saskatchewan), Dutch (White Flowering), English, French, 
Scottish, and United States seed. The following seed varieties of flax 
were also tested; Minnesota 25, Canadian Common and Argentine; 
but none of these gave results that would wairant their being recommended 
for sowing for fibre purposes. Dutch seed was included in each set of 
trials each year for comparison purposes. 

The variety tests were carried out on different classes of soils, and the 
results obtained, taken in conjunction with those of previous years, affords 
conclusive proof that no special variety is specially suitable for a paiticular 
class of soil. The relative merits of the various kinds of seed varied from 
year to year. The largest monetary return was obtained from English 
seed in 4 of the 5 years trials. Of the Dutch varieties, the white flowering 
var. gave substantially the largest in 2 of the years and slightly lower 
than the blue flowering var. in the 3rd. year. The white var. produced 
taller and slightly more branched flax, and was about 10 days later in 
ripening than blue. Neither the French nor the U. S. A. seed gave as 
good results as the Dutch. 
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Pure line seed trials were carried out in 1919. The Department’s 
Pure lines Nos. 3 and 5 showed a striking uniformity of flax straw compared 
with that grown from any of the commercial varieties, and from these re¬ 
sults it is clearly evident that the flax crop can be greatly improved through 
the propagation of pure line seed from single selected plants. 


291 - Susceptibility of Flax to Lime. — Eiechti, P. and Truxinger , E. plitteilung d us 
der schweizerischen agrikultur chemischen Anstalt, Bern), in the Deutsch. Land a\ Picsm -, 
Year 47 , No 9, p. 65, 1 fist. Berlin, 1920 

Experiments carried out in triplicate at the Agricultural Station of 
Eiebefeld, Berne, Switzerland with a sandj T day soil, poor in lime. The 
pots used each contained 5 kg. of soil, and were dressed before and during 
sowing with a nitro-phospho-potassic fertiliser. Shortly before sowing, 
one series of pots was limed at the rate of 20 to 80 quintals of CaO per 
hectare in the form of powdered, or coarse 2 mm. lumps carbonate of lime. 
The other series received no lime. 

Seventeen days after the flax was sown, this operation being effected 
at the same date in the case of all the pots, the plants in the limed pots 
began to grow less vigorously, the seedlings suffering in proportion to the 
amount of lime present. The chlorosis previously recorded by Fischer 
was not observed but, on the contrary, there was a larger accumulation 
of chlorophyll. The addition of lime had also the effect of retarding 
flowering, and the largest amount of lime prevented fructification and 
induced apical necrosis. 


Yields obtained from each experiment with 3 pots. 


CaO per ha. 
quintals 


Dry matter of the crop 


Without Ca O Fine lime 
gm. 1 gtn._ 


Coarse lime | 
_ gnu I 


No. of seeds 
gathered 


o 

20 

80 

20 

80 


90.7 « - - 

— 56 I — 

- 30.8 - 

— — 87.3 

— — . 79.5 


2S5 

5 

o 

289 

80 


The authors believe that the specific action of a dressing which, like 
lime, has an alkaline physiological reaction, has something to do with this 
phenomenon: this would agree with the results obtained by KiEBERGER, 
Fischer, Kuhner? and Hilmer. According to Fischer, the addition 
of potassic salts may neutralise the injurious effect of the lime. The authors 
explain this beneficial effect of potassic fertilisers, as being due to their 
add physiological reaction; they explain the stimulating effect of plaster 
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(gypsum) in the same manner, but state that they are unable to give the 
ultimate physiological reasons of the curious behaviour of the flax (1). 

292 - « Silver Wattle” Gum, Obtained from Acacia Rival is. — Andrew, h. w. 

in The Journal or the Department of Apiculture of South Australia, Vol. XXIV,No. 3, 

. pp. 207-200 Adelaide, October 1920 

The author observes that although this acacia has been known com¬ 
mercially for a good number of years, no previous record in Australian 
literature is to be found as to the distribution or bot an i c al name of the 
tree from which the gum is derived. On examination of the tree indicated 
as giving the gum, the author identified it as Acacia rivalis, which has a 
distinct affinity to A . leprosa , Sieb. var. tenutfolia Benth, in the flowers 
and bracts, and with the narrow forms of A. stricta, Willd. in the phyllodes 
and general appearance, but the flowers and pods are totally different, 
the latter a good deal like those of A. calamifolia. 

Production of gum varies very much according to the climatic condi¬ 
tions of the gumming season, which usually begins in January; 4-14 tons 
are said to be produced annually in the Blinman district of S. Australia. 
Examination showed that the gum distinctly resembles in appearance 
gum arabic obtained from Acacia Senegal , varying from light yellow to a 
cherry red, frosted on the surface. Another local trade name for the gum 
is ** first light grade gum. ” Supplies come chiefly from the district men¬ 
tioned, but the author suggests that a definite mapping out of the region 
covered by this tree which appears to be peculiar to this part of Australia, 
might be^undertaken with advantage. 

293 - American Storax Production: Result of Different Methods of Tapping Red 
Gum Trees ( Liquidambar styraciflua L.). — Gerry, E pUcroscopist, Forest 
Products, Laboratory, Madison, Wis.), in Journal of Forestry , Vol XIX, No. 1, pp. 15-34, 
figs. 4. Washington, D C., January 1921. 

Experiments were carried out in Louisiana to compare three different 
methods of obtaining gum from Liquidambar styraciflua L*, a gum which 
should prove equally satisfactory for commercial purposes as that obtained 
from L. orientalis Mill. In May, 1919 ten trees were “ deadened " or gir¬ 
dled by removing a strip of bark several inches wide from the entire cir¬ 
cumference of the tree, 20 were tapped peipendicularly, and 20 were tapped 
horizontally. 


The largest yield of storax after 8 tappings was obtained by hori¬ 
zontal tapping, and was secured during the hot August weather. The 
following shows the varying amounts obtained by the different methods : 



Perpendicular 

taps 

Horizontal 

taps 

Deadened 

1 

grams. 

grams. 

grams. 

1 

Total stoiax. 

| 

8095 

I 1456.8 

428.5 

Average per tree. 

40.5 

1 72.8 

42.8 


(1) The susceptibility of flax and other plants to lime has also been shown by recent 
experiments made in America. Cf. R Jan. 1919, No. 10. (Ed.) * 
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Specimens were selected for microscopic study in the Forest Products 
Laboratory, and represented examples of the effects produced by these 
methods of tapping. The results agreed with those derived from field 
experiments. The gum and gum ducts apparently do not form in suffi¬ 
cient abundance, if the tree is “ deadened ”, to produce a high yield. The 
same reason holds good with the perpendicular tapping. The horizontal 
method stimulated the formation of wood and gum ducts, and promised 
a means of easily obtaining sustained yields, by freshening the chipping 
once or more each year, removing a 1 / 4 to % inch chip, where the produc¬ 
tion of gum is characteristically more abundant. The cut should be only 
deep enough to expose completely the surface of the last formed wood, 
and it is suggested that about x / 3 of the circumference should be covered 
with the uncut bark. Necessary precautions must be taken to check 
the entrance of decay through exposed wood. 

The author considers that according to the information now at hand, 
and taking everything into account, cutting the wounds on the gum trees 
early, say in February or March, would be an experiment well worth 
trying. 

294 - The Camphor Laurel and its Products. — Perrot e. and Mme Gatin v„ in the 

Minis tire da Commerce et de V Industrie, Travail v de FOffice Nation'll des Matiires premii* 
res 1 dictates pour la Drn'uerie, la Pharmacie, la Disttllerie et la Purtuinerte, Notice No ^ 
pp. 60+9 figs., bibliography of 41 works. Paris, July 1920. 

In the first chapter the authors deal with: 

{A) Characteristics and utilisation of the products of the camphor 
laurel [Laurus Camphora L. = Cinnamomum Camphor a. Nees and 
Eberm. = Camphora officinalis Nees) : — Camphor, crude oil of camphor, 
white oil of camphor, red and black oil of camphor, safrol and light heavy 
and blue oils of camphor. 

(B) Production of and trade in camphor and oil of camphor (1). In 
the second chapter the authors deal with the geographical distribution 01 
camphor and state that Cinnamomum Camphora lives to be 2000 years 
old and attains enormous girth ; the trunks of some specimens in China 
and Japan were 5-7 metres in diameter. In Japan, Formosa, and Ton¬ 
kin two varieties of camphor tree are known, one with green and the other 
with red branches. Some authors describe them as different species but 
Eberhardt found green and red branches on the same tree; some yield 
camphor and others camphor oil without there being any relation to their 
colour. Eberhardt considers that the nature of the product is r lated 
to the histological differentiation of the tissues; when the oil is dominant, 
it is due to insufficient lignification. 

The species which most nearly approach C. Camphora are : C. Parth&- 
noxylon Meissn, C. Balansae Lecomte, C. ilicoides A. Chev. and C. Simondii 
Lecomte. The leaves of these different species are very similar, but when 
rubbed they give off different perfumes. The inflorescences and fruits 
also possess many common characterics. Like the camphor tree these 


(1) See R., Hay, 1920. Xo. 528. (Ed.) 
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species, produce, in October and November, seeds, which germinate easily. 
In Indo-China, there are C Camphora and another Cinnamonmm which 
has been identified by Dubard as C. cecidodaphnae var. ccmijora, 
also a camphoriferous species. 

The camphor tree prospers in all countries where the rarny season 
is well marked, on the banks of rivers, and on mountain slopes up to an 
altitude of 2000 metres. It is not very exacting as regards soil, but 
prefers a sandy-clay soil that is light and well drained. 

In chapter III. The authors deal with : 

1) The camphor industry (exploitation of the camphor tree in 
Japan and China, distillation, refining and conservation of the refined 
camphor). 



2) Experiments on the distillation of camphor leaves. They quote 
the work of Hood & True, Gigeioui, Tarbouriech, Eaton, Kozeov, etc. 
All those who have dealt with camphor agree that the leaves yield enough 
camphor (about 1 %) to make the cultivation of the camphor tree on 
a large scale profitable, by yielding camphor more cheaply than the Ja¬ 
panese product. 

Chapter IV deals with the cultivation of the camphor tree : 

1) Experiments on the introduction and cultivation of the trees 
in different countries. 

2) Choice and preparation of the soil (cultivation is possible in 
all soils, except in low-lying soils that are inundated during part of the 
year). The best soils are rich and well drained; the soil must be ploughed 
deeply before planting the seedlings. 

3) and (4) Propagation by seed, slips and layers. 

5) Final plantation. 

6) Eeaf crop and yield in crude camphor. 

[*•4] 
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7) Machine for harvesting the leaves and branches. 

8) Yield in leaves and crude camphor. 

9) Parasites of the camphor tree. 

The harvester mentioned above is an American machine, drawn by 
mules or a motor, and the authors give the following description of it: 

1) A truck whose iron platform supports the cutter. 

2) An internal-combustion engine placed on the platform. 

3) A cutting device 'comprising a cutting blade carrying the reap¬ 
ing hooks, and a winch, the whole supported by springs so as to diminish 
vibration. 



4) A cutting blade held rigidly at the proper cutting angle, furn¬ 
ished with knives or reaping hooks and connected to the engine and to the 
winch. 

5) A reel to remove the twigs and leaves that fall between the 
knives. 

6) A platform for collecting the crop in a sack which can be fas¬ 
tened behind the truck. This machine is not difficult to handle. Three 
men are necessary when mules are used, but only two men when a tractor 
is used. 

The angle and cutting line being fixed the machine functions as fol¬ 
lows ; 

The engine is started which starts the cutters moving, and the dutch 
operating the reel and platform is engaged. 

The driver and the operator direct the machine according to the line 
to be cut, using the eye as a guide. The reel moving at a certain speed en¬ 
gages the young shoots between the cutters and at the same time the 

[394] 
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force of the blow given by the red throws the parts of the trees cut by 
the cutters on to a platform placed at the base of the knife beam. The 
leaves and small branches are gathered by the moving platform whence 
they are carried into a bag. 

A second platform, operating at right angles to the first, gathers the 
cut materials and places them in a receptacle for transport to the distillery. 

Chapter V deals with the chemical composition of camphor and oil 
of camphor, the percentage of camphor in the oil, and substitutes for cam¬ 
phor. 



Fig. 3. — Transmission of power from engine to cutter blades. 


In chapter VI the authors summarise the most important work that 
has been done on the formation and distribution of the camphor-secret¬ 
ing cells in the plant. Camphor is an oxidation product of an oil 
localised in special secreting cells distributed throughout the tree. The 
root possesses them especially in the cortical parenchyma; in the stem, 
they are found in the bark, the medulla, the woody parenchyma and the 
medullary rays. The autumn wood is richer than the spring wood. In 
the leaves these cells are located in the palisade and lacunose tissue. The 
petioles are extremely rich in the secretive cells, which are also found in 
the bud scales. In chapter VII, the authors study synthetic camphor 
and in the VIII th and last chapter they summarise the history of the drug 
and deal with the therapeutics of camphor. 

295 - The Question of the Distance between Sugar Cane Bows. — Ros&nitld a h„ 
in The International Suqar Journal , Vol XXII, Nos. 362-263, pp. 558-565, and 029-635, 
tables XVXT. I,oadon, Oct.-Nov. 1920. 

Report of the various investigations made in connection with the 
spacing of sugar cane plants with a view to allowing each plant to obtain its 
maximum development. The experiments reported were conducted in 
Louisiana, U. S. A., Hawai, Cuba, Guadeloupe, Java and at Tucuman, 
in the Argentine. Rows were spaced at varying distances of from 3-8 ft, 
and records kept of the average yield of canes per hectare, of the quan- 
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tity and value of the sugar obtained, and of the comparative financial 
advantages of each method employed. 

From this extensive survey of experiments made all over the world, 
the author states that it may be safely concluded that sugar should be 
planted in rows as dose together as is consistent with proper cultivation 
with modern machinery, this distance appearing to be about 5 ft. for the 
thicker types of cane such as Cheribon, Lahaina, B 208 etc., and from 
5 % to 6 ft. for the more abundantly suckering types such as the Java 
canes, the Uba, and the Japanese bamboo type, etc. 

296 - Studies in Mustard Seed and Substitutes. — I. Chinese Colza (Brassica 
Campestris ChinoJeifera . Viehoever) (1). — Viehoever a., Clevenger j. F., 
and Ewing, C. O. (Bureau of Chemistry, United States Department of Agriculture;, in 
Journal of Agricultural Research. Vol. XX, No. 2, pp. 117-139, PI 10, tables 6, bibliogr. 
of 52 works. Washington, D C, Oct 15, 1920. 

Shortly after the outbreak of war, mustard seed which previously could 
be obtained from European countries was no longer available, and it was 
necessary to seek other sources of supply, but in some cases the seed of¬ 
fered as mustard was quite different not only in quality, but also in gene¬ 
ral appearance and condimental character. Material imported as rape 
seed and sold as mustard seed was identified as Chinese colza, Brassica cam¬ 
pestris chinoleifera Viehoever. n. var. 

Studies were undertaken to determine the macroscopic and micros¬ 
copic characteristics of the seeds, as well as the chemical composition 
and certain physiological characteristics of the volatile oil. Plants were 
also grown to maturity, ‘and the characteristics at the different stages 
of growth were determined. These experiments were correlated with data 
in literature dealing with the subject, and as a result the seeds were iden¬ 
tified as those of Chinese colza. The authors add that this was previously 
classified as Brassica campestris chinensis oleifera , n. f., but was changed 
to its present name to avoid the use of a polynomial. The volatile oil 
obtained was identified as crotonyl isothiocyanate, which is not a suit¬ 
able substitute for mustard oil, in respect to condimental, bactericidal, 
or medicinal value. The fixed oil proved to be of the general composi¬ 
tion of the rape oils, and the quantity of the oil present, amounting to more 
than 40 %, characterised the seed as a very valuable oil seed. 

On the basis of the general composition of the seed and the character 
of the volatile oil, it is suggested that the pressed oil cake may well be 
used as a stock feed. The leaves are succulent and should be valuable as a 
vegetable food. The plants, which are very vigorous and apparently 
hardy, seem to offer possibilities as a forage crop. Experiments along this 
line have been undertaken in co-operation with the Bureau of Plant In¬ 
dustry. 


(i) See R January 1921, No. 61. (Ed) 
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297 - Tobacco Growing in Western Australia: — Notes for Intending Planters. — De- 

paitmeni ot Aivicultine, Futif Industries Btanch, Bulletin Xo. 74 > PP 3 -^. Perth, 1920- 

The Tobacco Expert of the Department of Agriculture of Victoria, 
from whom the information contained in these notes has been obtained, 
states that sandy or shaly soil is best suited for the production of bright 
tobacco. The less clay, the better the quality of the leaf Heavy soils 
containing a proportion of day, are suitable for the production of heavy, 
dark types which return a lower price but give big yields per acre. Soils 
which become waterlogged are unsuitable and good drainage is essential. 

Moderate rain with warm weather is the best general condition. Dry 
weather during the ripening stages preserves the products required for 
aroma in tobacco, and dews in autumn also have a good effect on the 
leaf. Water should never be applied after the plants are topped, as it is 
then liable to affect them detrimentally during curing. 

Varieties recommended are as follows : — 

On light sandy soil, for cigarette leafLittle Orinoco, Yellow Pryor, 
Bonanza, Hyco and Granville Yellow. 

On rich river flats — for pipe tobaccoMedley Pryor, Blue Pryor 
and Lax. 

On red chocolate soil for pipe tobacco. — Hestor and Conqueror. 

On soil from 70 % to 90 % sand, — for cigar tobacco. — Connecticut 
seed leaf, Havana and Comstock. (Either regular rainfall or irrigation 
is necessary to grow the plants when the sand percentage is high, and the 
leaf texture very fine). 

On red chocolate loam or strong’sandy loam, — for cigar tobacco, — 
Vuelta de Aba jo, Comstock and Pennsylvania. • 

One ounce of seed will provide sufficient plant for from 7-10 acres 
of heavy tobacco; and 2-4 acres of cigar tobacco, the latter being plant¬ 
ed closer in the field to obtain a better texture; 1 oz. will be required 
to plant a bed having an area of 50 sq. yds. It is advisable before sowing 
to mix with about 20 times its own bulk of sifted wood ashes, dry sand 
or bone meal. 

Conservation of moisture is an important factor during the growth 
of plants, until they become too large to admit of being worked between. 

The following formula for fertilising poor soil per acre is given: — 
300 lb. of lime, 200 lb. sulphate of potash (muriate of potash not to be used), 
100 lb. of bonedust, and y 2 cwt. re & blood.; the lime to be applied in the 
autumn, and the rest to be spread broadcast just before planting, and 
harrowed in. 

It is advised to avoid cutting directly after rain and in the early 
morning. 

After thorough curing, stripping and classification, processes all des¬ 
cribed in detail, and after the tobacco is again hung in the shed, it 
should be kept in sweet condition until the spring by the use of fires or 
ventilation, and the shed kept darkened. The next procedure, namely 
bu lk i ng , is advised when the midrib will crack 2 3 of the way up the leaf, 
and when the leaves on being squeezed together in the hand, will open of 

[m] 



FRUIT GROWING 


323 


their own accord when released. The fermentation of cigar leaf is a much 
more scientific process than that for heavier t\pes of tobacco, and new 
growers are not advised to attempt it, but rather, to sell the leaf to the 
manufacturers as soon as the curing in the shed is completed. 

The maximum amount of moisture required for safety before packing 
is from 10 to 12 %. The usual custom in Victoria is to pack the tobacco 
for market in bales, containing from 150 to 250 lb., made of hessian. 


29S - Grafting in India. — I. Prayag, S. H., The Influence of Stock and Scion atid theii 

Relation to one another, in The Agricultural Jonrrttl ot India, Vol. XV, Pt V, pp. 

^33"54-2, figs. 2. Calcutta and London, Sept 1020 — II. Br rns, W. and Toshi, P. G., 

*“ Top-Working” of Indian Fruit-Trees, Ibidem, pp. 510-520, pi 3, Sept 1020. 

I. — The author states that although much has been written regard¬ 
ing this subject, the fruits dealt with are unsuitable to Western India 
In this article it was intended to put together all the available material 
dealing with some important fruit trees and other plants with a view to 
inviting suggestions and criticism. 

In order to ascertain the best stock on which to bud any variety of 
orange, pumelo, lemon etc., trials were made in the Ganeshkind Botanical 
Gardens since 1909 in which all the available varieties of Citrus in the 
Deccan were budded on the following stocks: — “ Mahalunga” (Citnts medi- 
£#,proper) " Jamberi” [Citrus medica var.), orange and “ Reshmi” orange 
(Citrus Aurantiwn). The following results were obtained. — Scions of hardier 
varieties with thick bark from large round stems did well on Citrus medica 
but the “ Jamberi ” (C. medica var.), is preferable as a stock plant. The bark is 
mucilaginous and separates more easily from the wood below than that of 
Mahalunga and the plants showed a decidedly superior quality both in height 
and appearance to those on other stocks. It is well known that certain stocks 
have a very pronounced effect upon the habit of growth of the scion, e. g. 
Cresccrdia alata grafted on C. Cujete gives plants very dwarf in size. A 
similar result is obtained with apples on Paradise or dwarf stock (Pyrus 
praecox). 

Experiments made by the author with grafts of “ neem ” (Azadirachta 
indica) on “ bakan ” (Melia Azedarach) showed that the formation of a 
big knotty excrescence takes place at the grafting juncture, owing to the 
different rate of growth of the two plants and the growth is thereby con¬ 
siderably checked. This check in the flow of sap due to the difference 
in the period of activity of stock and scion with consequent disaster was 
also demonstrated in experiments with Ficus carica on F. glomerata , and 
Ipomoea Horsfalliae on 7 . came a. . 

The scion has a preponderating influence in producing its own quality 
of fruit. That the position of the mature scion at the end of a branch 
in a big tree does influence the flowering has been proved by experiments 
in various districts with the mango tree. Results are however, still incon¬ 
clusive, but the question has an important practical bearing, as, if early 
flowering is induced on young transferred branches, considerable saving 
of time would be assured, and* such plants as hybrid and pol3 v embryonic 
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mangoes, seedless guavas, etc. would be forced to reveal their characters 
at an early date. 

The insertion of more than one variety on the branches of a single 
stock has been found undesirable. 

In order to determine the influence of stocks and scions of different 
genera but belonging to the same natural order, the author conducted 
experiments with the N. O. Anacardiaceae. Grafting between different 
genera in this case met with failure. 

II. — The author believes that the experiments here mentioned are the 
first of their kind in India, although the method of “ top working ” (reno¬ 
vation of the whole of the top of the tree by inserting scions in the existing 
branches and arranging that these scions grow while the old branches of 
the tree are removed), has been employed elsewhere. 

Two obvious advantages of this methods were: i) The top of the tree 
is not entirely removed which is an unavoidable necessity with crown¬ 
grafting 2) The scion is not taken away from its original water con¬ 
nections until the new are fully established, being attached to its own 
original plant until union occurs. 

The following is an example of experimental trialsA country mango 
tree in Bassein, near Bombay, of unknown age was heavily cut back on 
March 6, 1912. Many new shoots sprang up from the stumps and on 
these were grafted scions of good varieties on May 22, by inarching from 
plants in small pots tied to the tree in various places. On November 1, 
further grafting was done from the now established scions on to new shoots 
of the stock. Out of a total of 40 scions, 3 flowered in June 1914. It was 
apparent that b} T top working, flowers can be got 14 to 20 months after 
operation. The pot plants from which these scions were taken, did not 
flower. The first real crop was obtained from the tree in June 1916. There 
were 38 fruits of 4 varieties and these all retained their own characters 
although grafted on the same stock plant. 

Top-working was also done with considerable success on wild trees 
and can be applied advantageously for the conversion of useless wild 
trees into good bearing trees. Mimusops hcxandm can be top worked 
with scions of A chras sapota (the sapodilla plum or “ chiku ”). 

Another application of top-working is in the starting of new mango 
plantations. The author advises the planting of the seeds of the stock 
plants in the field where the tree is wanted and afterwards to graft on to the 
stock when sufficiently grown. 

Similar results with the so-called seedling inarch method of propa¬ 
gation have been got in America (£/. 5 . Bureau of Plant Industry , Bulletin 
202) with mango, mangosteen (Garcinia mangostana) and litchi (Lttdii 
chinensis) etc. 

299 - The Banana Industry of the Honduras Republic. — The Boardot Trade journal , 
Vol. Cm, No. 1194, p. 4S2 Iyondon, 1919. 

Honduras, of all Central American countries, probably offers the 
best prospects for the cultivation of bananas, and it is possibly the only 

pes-sss] 
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remaining country possessing reserves of land suitable for the industry. 
For the last twenty years the cultivation of this fruit has been actively 
followed all along the Atlantic coast, from the Mexican Gulf to the mouth 
of the Magdalena. 

High winds and floods have caused considerable destruction, and a 
disease — the origin of which has not yet been ascertained — has done 
considerable damage to the estates. As a result of this disease planta¬ 
tions in Colombia, Costa Rica and Jamaica are practically on the load 
to ruin, none of the known remedies having succeeded in rooting out 
the evil. 

Honduras is one of the oldest banana-producing countries, some 
plantations, twenty years of age, still producing fruit in abundance The 
banana lands on the coast are formed by layers of soil deposited by the 
watercourses, which during the yearly period of floods inundate the sur¬ 
rounding country, and thus act as a fertiliser. Truly alluvial soil exists 
in the valleys of the Chamelecon and Ullua rivers, which owing to their 
length, volume of water, and swiftness of current, cause at the season of 
floods, a more extensive inundation and retention of water, leaving deposits 
of rich soil. 

Although Honduras may not possess a population in comparison 
with its area, there is no shortage of labour. The inhabitants of the in¬ 
terior have been attracted by the high wages offered by the American com¬ 
panies, and, in addition to labour already available, it is customary to 
send recruiting agents into the interior. Women and children are not 
in the habit of woiking on the coast plantations 

As a result of war conditions, combined with the floods and disease, 
the enormous requirements of the American market have not yet been 
met, and so long as a company is able to supply its own means of maritime 
transport, there is little doubt that Honduras offers a very favourable 
field for enterprise. 

300 - Poultry-Keeping in Fruit Plantations. — See No. ^25 of this Renew 

301 - Vine Growing in the State of Rio Grande do Sul, Brazil. — Esquier, i*. m 
Brasil a%ricola, Vol V, No 10, pp. 301-302. Rio Janeiro October, 1920. 

The soil of Rio Grande do Sul is excellent for vine-growing and there 
are already 30 000 hectares under vines in the State, 900 000 hectolitres of 
wine being produced yearly. The vineyards are mostly situated in the moun¬ 
tain districts, in the neighbourhood of Caxias, Garibaldi, Bento Gonsalves, 
Alfredo Chaves, Antonio Prado and Guapore, where the soil is a strong, 
stiff, sandy day. 

The dimate resembles that of Southern Europe, mean temperature 
in spring and autumn being from i6°C to I7°C, whilst it is 22°C in summer. 
The winter temperature is sufficiently low to allow vegetation to rest. 
There are, however, two serious drawbacks, viz., frequent spring frosts, and 
the heavy rains during the growing period of the vine. These encourage the 
spread of fungoid diseased (anthracnosis, mildew) to an unusual extent 
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According to data collected by the Caxias meteorological Station, 
there were 146 wet days in 1914, the total rainfall during that period being 
2914 mm.; half of this amount fell during the vegetative period of the vine. 

In Rio Grande do Sul, American vines, varieties or hybrids of Vitis 
Labrusca or of Vitis aestivalis (Isabella, Clinton, and Herbemont) are chiefly 
grown: they produce grapes of mediocre quality. A few European va¬ 
rieties are, however, also cultivated. 

The vines are usually grown on trellises ; pruning is done without any 
method, and the soil is never ploughed ; therefore there is much room for 
improvement. As a rule, the grapes are made into wine by the cultivator, 
whose methods and apparatus are alike primitive. 

At Caxias, there is a well established Co-operative Wine Society, 
which exported, during the first half of 1920, some 5000 hectolitres of wine. 
Another similar society exists at Bento Gonsalves. 

Phylloxera has been reported from all the territory of the municipality 
of Garibaldi, and is slowly spreading. M. Esquier therefore advises the 
introduction of more resistant stocks than those at present cultivated. He 
suggests as varieties suitable to the climate, Riparia Grande Glabre, Riparia 
Gloire de Montpellier, and hybrids of Riparia X Rupestris Nos. 3306, 3307, 
3308 and 3309. As grafting varieties he advises Malbec, Pinot, Carignan, 
Cinsault, Grand Noir, Aramon, Clairette, and white Urgni. M. Esquier also 
advocates the trial of the hybrid direct bearers Couderc 7120, Seibel 1000 
and Gaillard 157. 

In conclusion he advises the establishment at Caxias, of a viticultural 
and Oenological Experiment Station. 

302 - Vines of Trentino: the Teroldigo and Negrara Varieties. — dalmasso, c., in 

U Italia amcola , Vear I#VIII, No. 1, pp 5 - 7 , 1 fig , 1 coloured plate, No 2,pp. pj-50. 

Piacenza, Taimary 13-Pebruary 15, i«>2i. 

I. The Teroldigo vine. — The author draws attention to this vine which 
is one of the most important in the Trentino, though it is not to be found in 
any of the Italian or French Ampelographies. Acerbi alone (Dclle viti iia- 
liane, Milano, Silvestri, 1825) mentions, in the Catalogue of Italian and for 
eign vines cultivated in his vineyard near Castelgoffredo, among the 
vines from the neighbouihood of Trent a “ Teroldega maggiore ” and a “ Te- 
roldega minore " This very laconic description was copied by Rovasenda 
(Saggio di un Ampclografia universale , Turin, S. Marino 1879) and, later, 
by Cavazzza ( Viticoltura , " Nuova Encyclopedia agraria italiana ", Turin, 
U. T. E. 1 \, 1914), and by Viala and VermorEL (Ampelographie, Masson, 
1909). 

On the other hand, a succinct description has been given by German stu¬ 
dents of the vine, beginning with Goethe [Ampelographisches Worterbnch , 
Vienna, Faes} T and Frick, 1876; Handbuch der Ampelographie , Graz, 
Leykam, 1878), and later, by Babo and Mach (Handbuch des Weinbaues 
und der Kellem irtschaft, Berlin, P. Parey, 1909). 

For this reason, the author thinks it advisable to give further details 
concerning this vine. 



VINE GROWING 


327 


Synonymy. — It has no true synonyms, although its name has been 
more or less altered into “ teroldico ”, “ teroldego ” and " teroldega Some¬ 
times it is called “ trellinger ” in the Upper-Adige, which, accor ding to 
Goethe, is wrong, this being the name of a quite different vine {“ Frank- 
enthal ” or “ Schiavone ”). From Acerbis' catalogue, it might be supposed 
that there were two varieties of “ teroldigo ” ; the author has, however, 
never found more than one. 

Localities where it is cihtivated. — The original home of this 
vine is not known for certain. At the present time, it is grown almost ex¬ 
clusively in the plain of Mezolombardo (Valley of the Adige), which includes 
the Communes of Mezolombardo, Mezocorona, S. Michele and Grumo. 

Ampelographical Description. — Vigorous grower, although in¬ 
ferior in this respect to other Trentino vines. 

Roots rather shallow. 

Canes long and slender, reddish-brown in colour, slightly tinged with 
violet at the nodes, intemodes average, cortex striated. Buds prominent. 

Buds yellowish-green, covered with thick whitish down giving them a 
characteristic appearance in spring. Buds early. 

Leaves of average size , tri-quinque lobed with shallow lateral groove, 
and petiolar groove nearly closed ; upper surface dark-green, opaque ; lower 
surface, light, thickly covered with hairs; mucronate, teeth fine, veins yel¬ 
lowish. Petiole of average length, violet-pink, tomentose. The lamina turns 
red at the time of vintage. Leaf-fall somewhat early. 

Bunches of average size, pyramidal in shape, rarely cylindrical (only 
where two bunches grow on adjacent nodes), generally winged (with one or 
two wings), somewhat compact: Peduncle rather long and strong; pedicels 
short and green ; graft callus little noticeable; brush red; Grapes average siz¬ 
ed, slightly ovoid, blackish-blue, with much bloom; skin very resistant, rich 
in colouring-matter and tannin ; pulp juicy, flavour sweet, clean. Pips of 
average size, 2 or 3 in number at most. 

Maturation at the 3rd period, but the grapes can remain fairly long 
on the vine without rotting. 

Practical Information Respecting this Vine. — The “ teroldigo „ 
likes light, permeable, alluvial soils, and does not ripen well on heavy soils. 
When grown on fertile soil, its grapes are less characteristic. 

Hence, the best soils are those of the old bed of the Noce, near the 
point where it joins the Adige. 

As the base shoots do not bear grapes, the “ teroldigo ” vine must 
be pruned long. It is very well suited to the typical tc pergola ” system 
(trellises forming an arbour) of Trentino. Grown thus, it bears a heavy 
crop, more than 100 and sometimes as much as 200 hectolitres of pressed 
grapes. 

The “ teroldigo ” is rather susceptible to mildew and oidium; it is still 
more liable to anthracnosis, and the attacks of Tetmnychus telarius (yery 
common in Trentino). This variety has much affinity with American vines 
and grafts well on most of them. 

Practical Information Respecting the Wine. — The wine made 
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from the grapes of the 44 teroldigo ” is one of the favourite vintages of Tren¬ 
tino. When grown on good positions the grapes yield a must with a high sugar 
content, with, however, decided acidity (a rare character in Trentino vines). 
The 30 years' average sugar content of must made from grapes grown in the 
vineyards of the San Michele Agricultural Station was 19.2 % (Babo glu- 
cometer), the maximum being 23.4 %, the average acidity 7 per 1000, and 
the maximum 10.9 per 1000. 

The win- made from the finest 44 teroldigo ” grapes is excellent, full- 
bodied, rich in colouring matter and tannin, and possesses a special, very 
agreeable bouquet. When not allowed to ferment too long on the pomace, 
it can be used at once and, if properly aged, makes a good wine for bott¬ 
ling. Usually however, “ teroldigo " is in request as a half-blending wine for 
transforming the local white wines into red table wines. 

During the years preceding the war, 44 teroldigo " was also much appre¬ 
ciated in Germany and Switzerland, whither it was often exported in the 
condition of pressed grapes. 

n. The 44 Negrara ” Variety. — Synonymy : In that part of Venet¬ 
ian Trentino where German is spoken, this vine goes by the names of “ Edel- 
schwarze ” and 44 Salzen It is chiefly known by the latter appellation at 
Meran. 

Area Cultivated. — This variety is much grown in Venetian Trentino, 
and especially in the Trentino properly so-called, viz., at Rovereto, Calliano, 
in the neighbourhood of Trent, at Lavis and at San Michele. Subsequent¬ 
ly it also spread to the Upper-Adige and the Ueberetsch at Meran. 

Ampelographical Description. — Canes of average thickness, long, 
brownish-yellow in colour, with violet-red shades that are lighter in winter, 
finely striated; nodes somewhat swollen, intemodes average or above the 
average; buds very prominent. 

Buds green, glabrous, glossy, a little brown, butunly at the extremities ; 
covered with fine hairs. Budding average. 

Leaves of average size, trilobate (rarely five lobed) with deep upper sinus 
which is rounded and closed, or nearly so. Sinus of petiole open, forming a 
U., upper surface dark-green, vesiculate; lower surface with slight silky 
down ; large irregular teeth; veins very prominent on lower surface; has 
a slight violet tinge. Petiole small, short, pink. Deaf-fall average. 

Bunches large or very large, rather long, pyramidal, winged (often with 
4 wings) a little compact. Peduncle long and strong, semi-ligneous; pe¬ 
dicels of average length, green, a little verrucose, graft callus large, verru- 
cose, violet ; brush pink. 

Grapes above average size or large, round (sometimes slightly flat¬ 
tened) ; colour very dark blue, very much covered with bloom, skin often 
resistant, pulp succulent; flavour clean, sweet, agreeable. 

Pips of characteristic shape, beak long and inflated (much compressed 
at the chalaza) ; generally 2, rarely 3 in number 

Maturation at the 3rd period, late. 

Practical information respecting this vine. — It requires light, 
warm soil, and as it grows best when exposed to the sun, is well suited to hills 

£*•■] 



VINE GROWING — FORESTRY 


329 


or dopes, but not to the plain. It is a vigorous grower, needing much 
pruning, and is therefore well adapted to the Trentino “ peigole 

Yield rather inconstant; when grown on its own roots, it fruits late, 
but is earlier if grafted. The yield also varies according to the soil, being 
less heavy on stony than on heavy soils ; the quality, however, varies in 
an inverse manner. The average 20 years' production of the vineyards 
belonging to the San Michele Agricultural Institute was 55 hectolitres per 
hectare, with a maximum of 103 hectolitres. 

This vine suffers much from oidium and Tetranychus telarius whereas 
it is very resistant to anthracnosis and cold. Does well on the chief stocks, 
although the grafts appear rather weakly in the nursery. 

Practical information respecting the wine. — If grown in a good 
situation, the Negrara grapes produce a strong, rather highly-coloured wine 
with characteristic bouquet when bottled As a rule, the wine is of the 
ordinary table variety. At the Institute of San Michele, the average su¬ 
gar content for 30 years (according to the Babo glucometer) was 17.3 %; 
sometimes it rose to 21 %, whilst the average acidity was 7 %. Negrara 
grapes are often pressed with those of the Rossara and Schiave varieties, in 
order to obtain a good ordinary table wine. 

303 - Eucalypts Resistant to Heat and Drought, Observations made in Southern 
California. — Munns, E. N. (Forest Examiner U. S. Forest Service), in Journal of 
Foiestr\ , Vol. XIX, No. 1 , pp. 25 - 33 . tables 6, Washington, D. C., January 1 Q 21 . 

In June, 1917, at different stations in Southern California the mean tem¬ 
peratures averaged 3 to 4 0 above the monthly mean, the maximums were 
10 to 15 0 above the normal and ranged from 100 to I24°F. The effect of 
these trying conditions upon all plant life was very noticeable, and the 
drought affected the eucalypts also to a marked extent, especially the foliage. 
The character of the soil indicated by the moisture equivalent, influenced 
the amount of damage to a striking degree. On sandy soils, the damage was 
far greater that on any other kind of soil. The author indicates for a num¬ 
ber of places where plantations were inspected, the species, nature of soil, 
and the character of the injury. The following table shows the percentage 
of trees injured, based on the general soil types. 


No of 

Soil type trees 

basis 


Sand. 7*88 1 

Sandy loam . 1 5 11b i 

Eoam . . 1982 

Clay loam . I 2109 

•Clay . 334 


Percentage of trees insured 
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From general observation, eucalypts can apparently withstand drought 
if planted in loamy soils or where the trees are able to reach the permanent 
ground water. Of the species noted, taking into account the conditions to 
which they were subjected, the age of the trees, and their treatment, 2 spe¬ 
cies E rostrata and E. terefocorms appear to be the best for planting in re¬ 
gions of high temperature and high evaporation These make the most 
rapid growth and under the severest conditions, withstandin g both low and 
high temperatures, and are more adaptable than other important species 
to wide ranges of soil and site conditions 

304 - Experiments on the Value of Common RockSalt and Sulphur for Killing Live 

Stumps Of Trees. — Rtjdoifs, W, in Soil Science, Vol EX, No. 3> PP 181-180 pi 3. 

Baltimore, M. D , March 1920. 

The clearing of land in New J ersey, where great tracts of valuable land 
are covered with pine and oak wods is commonly accomplished both by the 
“ suekering ” method and with the help of goats To find a means whereby 
the clearing would be less costly, and whereby the land, could be improved, 
possibly after 1 or 2 years, was the object of the experiments here reported. 
These were carried out under somewhat different climatic and soil 
conditions, the latter including swampy, and dry sandy soils, and a sandy 
loam 

According to analyses made, the common rock salt employed, contain¬ 
ed 97 to 98 % sodium chloride, a little magnesium chloride, and a few im¬ 
purities. Results showed that this when applied to oak stumps which have 
been allowed to grow for several years, does not do much harm when appli¬ 
cations of from 2 to 2 % tons per acre are given When applied in amounts 
of % to x ton per acre, these shrubs are stimulated, the salt acting as a fer¬ 
tiliser. In cases where trees have been cut in winter time and the brush 
burned on the premises the stumps aie much retarded in their growth, by 
applications of salt at the rate of 34 to 1 y 2 tons per acre Applications of 
2 to 3 tons per acre will kill stumps of white and black oak, or cause even¬ 
tual death The resistance of the stumps generally, after treatment with salt, 
was apparently in the order ot oak, cherry, chestnut, dogwood, birch and 
maple The last was affected very easily 

The best time to make applications is apparently the spring, just before 
the leaves appear, and when the sap stream is able to carry the chlorine to 
the buds and young leaves 

Application of sulphur on high or low oak brush as a means of clearing 
land for agricultural purposes, was of no value Instead, sulphui seemed 
to have a stimulating effect upon the growth of live tree stumps 

305 - The Accuracy of the Different Cubing Methods Applied Comparatively to the 

Beech-tree in Italy. — Ferrari, E, m Le Sfazioni Spenmentah aqrarie itahane, 

Vol I,Iir, Part 12, pp 505-514 Modena, 1920. 

In order to determine the mass of the wood of 17 standing beech trees 
in the inalienable forest of Camaldoli, the author applied the following 7 
methods, set forth in order of their accuracy 
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(1) By 1 metre sections (control) error ° 0 

(2) With specimen trees classed diametrically, + error 

(3) With the average coefficient, -f error. 

(4) With diameter at J /4 and 3 /+ height, — error .... 

(5) With specimen trees (Urich method), + error 

(6) With average trees, — tnor 

(7) With diameter % height, — error - - . 

0.000 cubic metres 

2.73 

3.02 

3 94 

117 

7.75 

11.78 


The author thinks that the best method for deciduous woods is the 
mixed method, that is to say, the volume of stem that can be used is deter¬ 
mined on the basis of the diameter half-way up obtained by the Camaldoli 
hypsodendrometer, and to estimate by the eye the rest of the wood which 
is to be used for making charcoal, tree by tree. No other method is success¬ 
ful because the amount of workable wood varies from tree to tree. 

This is why it is necessary, for irregular, deciduous woods, to determine 
first of all the mass of the stem (up to the tip) by means of the above- 
mentioned method, making use of the hypsodendrometer. It is necessary 
to increase the volume thus obtained by employing a fixed percentage (in 
the case in question 12 %) and then to judge by eye the percentages, tree by 
tree, comparing them with the volume of the stock utilisable for timber. 

As an alternative it is possible to gauge the volume of utilisable wood in 
the trunk on the basis of the diameter half-way up with the hypsodendro¬ 
meter, and then fix by eye a priori , in each tree the volume of trunk re¬ 
maining and that of the branches to be used for charcoal. In order to make 
sure, the wood when cut should be measured per cubic metre when piled 
for making charcoal. 

LIVESTOCK AND BREEDING 

306 - The Frequency of Latent Forms of Bcvine Piroplasmosis in Morocco. — 

Balozet I#., in the Bulletin de la Society de Pathologic cvotique, Vol XIII, No. 9, 
pp. 733-73 U 2 fig 3 Paris, November 10, 1920. 

The Moroccan fQrm of bovine tuberculosis studied by Vkwj (Bulletin de 
la Societe de Pathologie exoiique , No. 8, 19151 is very common in the well wa¬ 
tered regions at the foot of the Middle Atlas, where vegetation is luxuriant, 
and Ixodineae are especially numerous. The disease rarely attacks the cattle 
of those districts, and any cases that occur are of a benign type. 

On the other hand, however, it very frequently affects with fatal con¬ 
sequences, animals imported from other parts of the country, and particu¬ 
larly those brought from the mountains. 

The author made many examinations of the blood of apparently healthy 
cattle, and in 40 % of the cases, discovered the presence of piroplasmosis. 
The parasites are rare, only 1 in 5 to 10 fields. They occur in all the usual 
bacillus oval, annular or dot forms described by Vex,tt and comparable to 
those assumed by Theileria parva, T. muians or T. annulata and to the badlli- 
form piroplasms existing in Indo-China (Schein), or Algeria (SotceS and 
Reig). 

Thus, the cattle of certain parts of Morocco may be permanent carriers 
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of piroplasms, and can acquire an immunity, which appears strictly specific, 
to the hematozoa of the region. This immunity is relative, and may be lost 
in the case of weak and overworked animals 

In cattle suffering from acute piroplasmosis, bigeminate pear-shaped 
forms associated with the shapes already mentioned, occur ; sometimes the 
former become very numerous, 20 % of the parasites being of this type. A 
similar association has been reported in Madras (Christophers) , Japan 
(Miyajima, and Shibayama), and Indo-China (Schein, “ Observations sur la 
piroplasmose des bovides de Tlndochine et constatation de piroplasmose chez 
les buffles ", Annales de VInstitut Pasteur , Vol XXII, No 13, p. 1005). 
The fact that bigeminate pear-shaped bacilli occur in the acute form of Mo¬ 
roccan piroplasmosis should be compared with the observations of Schein, 
who found that, in cases of bacillary piroplasmosis in Indo-China, bigem¬ 
inate pyriform bacilli appeared for a short time in the blood of animals in¬ 
oculated with rinderpest, at the moment when the thermal reaction reached 
its maximum. 

307 - Aphthic Fever in Morocco. — Velu H., in the Bulletin dc la Socidte de Patholo^ie 
exottque , Vol. XIII, No 9, pp. 726 - 729 * Paris, November 10 , igzo 
Aphthic fever ( 1) has long been known in Morocco, where it is called by 
the natives “ Bou Jder ", or “ Bou Jedri ", a generic term applied to all con¬ 
tagious eruptive diseases. It usually takes a benign form in ruminants, al¬ 
though twenty years ago, an outbreak of this malady apparently caused the 
death of a fairly large number of these animals 

Cattle, when tired by the long trying journeys, under bad hygienic con¬ 
ditions, necessary to reach distant markets, or the port of shipment, always 
contract aphthic fever in a more serious form than animals remaining on 
the farm ; cases of death are not infrequent, while the convalescence of those 
cattle that recover is aways long. The same applies to the swine that 
are crowded together between decks on ships badly equipped for long 
voyages. 

Though generally speaking such ruminants as are attacked by aph¬ 
thic fever take a mild form of the disease, the present epidemic in Casablanca 
has caused a considerable decrease in the milk production of the herds of 
Spanish goats supplying the town with this commodity. 

Young suckling animals have proved to be much more susceptible to 
the disease than adult stock and to succumb to it to a greater extent (2). 
The mortality among calves and goats is very high, the animals dying from 
septicaemic forms of the malady before the appearance of lesions in the 
mouth or feet. 

In adult stock, the presence of aphthic fever is shown by unobtrusive 
lesions of the hoof causing very slight lameness for 3 or 4 days at the most, 
and by jthe typical lesions of the lips and tongue which give rise to a little 
anorexia, and to dysphagia lasting for 2 or 3 days. 


(1) See R. Mar. 1020, No. 33 s ); R. Sept. 1920, No. 882. {Ed.) 

(2) See R Oct 1920, No. 1002. (Ed). 

[3C3-S0T] 



HYGIENE 


333 


In swine the virus seems to have considerable pathogenic power. Adult 
animals (boars and musing sows) only suffer from local lesions, usually of 
no great importance, in the mouth, teats and feet. In 1913, these foot- 
lesions were of a more serious nature, because the animals were out to grass. 
In young pigs, however, the disease occurs under very varied forms which, 
are often septicaemic and of exceptional severity. 

(a) Buccal form with more on less confluent aphthic lesions on the 
lips, tongue, and gums 

(b) Digital localisation with congestion of the ungual pad, aphthic 
lesions of the interdigital spaces, the detachment, necrosis, and very often 
loss of the hoof (in about 40 % of the cases). 

(c) Digestive form with general serious symptoms and typical gastro- 
enteritic lesions. 

(d) Pulmonary form with diffuse tracheo-bronchitis, and nucleus of 
pneumonia. 

In all serious epidemics, the high mortality is to be attributed to cardiac 
lesions. A large number of young pigs, calves and even adult cattle die of 
cardiac syncope. 

Death supervenes without any previous symptoms. The animals stop, 
appear agitated, sometimes a trembling or weakness of the hind-legs sets in, 
and they fall dead from heart-failure. Sometimes the cattle that succumb 
in this manner are in good general condition and their digital or buccal le¬ 
sions are in a fair way to being cured. 

Postmortem examination reveals a lesion described by Kltt under the 
name of 44 spotted heart ” (coeur tigre), which seems as typical as the aph¬ 
thic lesion. It consists of parenchymatous, interstitial myocarditis, and mi¬ 
croscopic investigation shows the-existence of small, whitish striae, or dotted 
lines, or of more or less irregular zones The whole thickness of the myocar¬ 
dium is, however, not affected. The heart is always arrested, flaccid, in dia¬ 
stole. 

In such cases, which are of common occurrence in young weaned pigs 
the treatment of the aphthic lesions is«? secondary matter. What is of par¬ 
amount importance, is a heart stimulant. The author has tried camphorat¬ 
ed oil with very encouraging results. 

308 - Absorption Of Aphthic Vims. — Vallee, H and Carre, H , m the Comptes Rendus 
dc V Acadimte dcs Sciences, Vol CI/XXIX, No 3, pp. 185-187 Paris, January 17,1921. 

Researches made a long time ago on infectious anaemia in the horse 
and distemper in dogs, have enabled the authors to state, that filtrable 
viruses, like microbic toxins can adhere to the minute corpuscles in suspen¬ 
sion in the supporting media. They have prosecuted their studies still 
further and found that the same power is possessed by the virus of aph¬ 
thic fever. As absorbent substances the authors employed the blood 
corpuscles of oxen or bacteria, such as pneumococcus and staphy¬ 
lococcus. 

They found experimentally that the aphthic virus adhering to the 
above-mentioned bodies is liable, under certain conditions, to total phago- 
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cytosis. Unfortunately a single inoculation with the absorbed virus is not 
sufficient to produce immunity. 

The statements made in this paper show how careful the observer should 
be in inferring the presence of intra-globular virus in infections, unless dur¬ 
ing their course, the microscope clearly reveals the existence of an undoub¬ 
tedly abnormal substance in the blood-corpusdes. The facts discovered make 
it possible to obtain, in the case of various diseases due to filtrable virus, 
phagocytosable suspension suitable for immunisation experiments, which 
it has hitherto been impossible to carry out. Finally under the same condi¬ 
tions, they will facilitate the preparation of sensitised viruses. 

309 - Immunity conferred by the Milk of Animals that have Recovered from Aphthic 
Fever. — I/EBAXLIY, C., in the Cotnptes rendus des seances de la Sociite de Biolo 'ie 9 
V6L EXXXIV, No. 4, pp. 180-181. Paris, January 20,1912. 

In the course of his reseatch on the properties of aphthic virus, the 
author inoculated some young six-week-old pigs, which had been bom after 
the disappearance of the disease, on farms where aphthic fever had been 
rife 6 months before. In certain cases, the mother had suffered from aphthic 
fever during the gestation period ; in others, she had remained wholly im¬ 
mune, the piggery having escaped the epidemic that had attacked the milch 
cows. The virulent substance inoculated was the citrated blood of cattle 
taken during the fever period at the time when the thermometer registered 
4i°C. The amount injected varied from 5 to 10 cc. (1 cc. being sufficient 
for the infection of a cow). Under these conditions, the author was unable 
to induce the disease artificially. 

In the case of a litter of pigs remaining immune throughout the course 
of an outbreak of aphthic fever, the only possible explanation is that this 
immunity was conferred upon them by the milk they were given, and which 
came from cows that had recovered from the disease. 

Hence, the experimental study of aphthic fever has become increas¬ 
ingly difficult, since in times of epidemic, not only animals that have remain¬ 
ed immune must be used, but also such as have not been fed on milk 
with immunising properties. During aphthic fever, milk which has been 
the cause of contagion and loss of life during the fever period, becomes 
some days after the recovery of the animal producing it, a valuable specific 
for the prevention of the disease in the case of young animals, and perhaps 
also for the treatment of the malady. 

310 - Diseases of Livestock In Morocco. — See No. 115 of this Review 

31 z - Dermatoryctie Mange in Rabbits and Guinea-Pigs. — bardellt p. c. (institute 
of General Pathology of the University of Bologna), in La Climca veterinana. Year XUIV, 
Nos. 1-2, pp. 19-23, bibliography of 11 works, Kilan, January 15-31,1921. 

All the authors are agreed that Dermatoryctes mutans Ehiers (synonyms 
Sarcoptes mutans Robin, Knemidokoptes viviparus Ftirstenberg, Sarcoptes 
avium Gerlach) is a specific skin parasite of domestic and semi-domestic birds, 
and in particular, of fowls of distinct breeds, in which it causes a char¬ 
acteristic skin disease known as “ scaly-leg The specific nature of the 
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parasite has been generally admitted to the extent that in the classification 
of Acarids, the genus Sarcopies has been divided into 2 sub-genera 

(1) Fusarcoptes or Sarcoptes properly so-called, parasitic on mammals; 

(2) Knemidokoptes or Permatoryctes, parastic on birds. 

In many cases, a species of mange proper to mammals has been known 
to attack birds, but there are no exact details of the inverse transmission. 

This has, however, been reported, apparently for the first time, by the 
author who has observed the indirect passage of Dermatorydes mutans 
from the foot of a fowl belonging to a common breed, to the skin of all the 
body of rabbits and guineas-pigs, except that covering the head and feet. 
The disease was transmitted by the basket in which the fowls were laying. 
One of them was put in it to sit, and later, the basket was occupied by the 
rabbits and guinea-pigs for one night and the greater part of the day. 

Fowls are less easily infected than rabbits, being protected by their 
plumage, which is thicker and harder than the rabbit’s fur, and by their 
■coarser skin. 

The disease easily yields to baths of weak solutions of sulphate of po¬ 
tassium (5 per 1000). 

312 - The Retention of Milk (ij. — Porcher, C., in the Compter Rondus de VAcudbme des 

Sciences , Vol. Cl,XX, No. 16, pp. 463-96A Pant>, 1920. 

Experiments carried out by the author have shown that if the milk 
of a cow is retained in the udder, the lactose is re-absorbed, and is elimi¬ 
nated by the kidneys. Osmotic pressure is maintained in the udder by 
an increase in the amount of sodium chloride present. With the help of 
these facts, the author explains the abnormal composition of colostrum 
and of the milk secreted under certain pathological conditions. 

313 - Experimental Researches on Colostrum. — porcher, ch. and panisset, i,., m the 

Comptes lendus de VAcademe des Sciences , Vol. ClyXXIT, No. 3, PP- 181-183. Pans, 

January 17, 1921. 

Colostrum contains, in addition to the fat globules which are the 
normal constituents of milk, certain muriform bodies, known as Donnas 
corpuscles. Investigators are far from being agreed as to their signific¬ 
ance, but the researches of several workers tend to show that they are leu- 
•cocytes filled with drops of fat. This has been confirmed by the experi¬ 
ments of the authors. 

According to them, colostrum is a result of the phagocytosis of milk 
previously produced. They have experimentally brought about conditions 
corresponding to those obtaining in the case of intramammary retention, 
by injecting sterile milk into the* peritoneum of a guinea-pig: the process 
by which the milk is attacked is the same in both cases. 

The histological study of the peritoneal deposits resulting from the 
injection of the milk, has shown that some of the leucocytes aie poly- 
amdeate and the others mononucleate. Both varieties have proved them- 


(ii See R. Jan. 1910, No. 79 ; Jan 1921, No. 73* (£<*.) 
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selves capable of absorbing the fat globules of the injected milk. The most 
important part, however is played by the mononucleate leucocytes, which 
seem to be the agents of slow re-absotption and lasting protection. 

« 

314 - Reciprocal Relations Between the Nitrogenous Free Extract and the Crude 

Fibre in Fodders. — Honcamp, F„ m Fuhhn^s Landmrh Zcttun , Year 69, Parts 19-20, 

p 378, Stuttgart, Oct 1920 

The usual groups of chemical substances present in fodder, and known 
respectively as protein, fats and crude fibre, ash, and nitrogen-free ex¬ 
tract are determined by the Weende Station method devised by Henneberg 
the last group being calculated by difference. This method, in spite of 
analytical imperfections, is, for practical reasons, always used, for as Hen¬ 
neberg states, in the case of fodders, the fraction of digestible fibre cor¬ 
responds to the fraction of non-digestible extract, so that the simple deter¬ 
mination of the nitrogen-free extract in a fodder would immediately 
give (with Weende method), the total quantity of extract and of digest¬ 
ible crude fibre present 

This compensation law of Henneberg was at once greatly criticised ; 
Stohmann modified it by stating that the sum of the digestible nitrogen- 
free substances (especially in meadow hay) is almost equal to the amount 
of nitiogen-free extract and of the fats present but is influenced by the 
degree of the digestibility of the crude fibre. 

The author's experiments show that Hennebero’s law of compensation 
does not always hold good, and further, that even Stohmann J s amended 
version is not in every case true. 

315 - Stock Bleeding in Morocco (1). — Monod, Th ,in the Camptts lendm dt, VAcad&mie 

d?Agriculture de France, Vol. VI, No 36, pp 873-S79 Paris, Deccmbei 1, 1921 

Stock-rearing in Morocco is still almost entirely in the hands of the 
natives. Therefore, in order to increase and improve the domestic animals 
of the country, it is chiefly to the natives that the Stock Breeding Service 
must appeal. Its efforts in this direction are the subject of the author's 
paper. 

The reasons that hindered the development of the Moroccan herds and 
flocks before France assumed the Protectorate of the country are as follows : 
1) The prohibition of the export of stock; 2) insecurity and the frequent 
raids between the tribes; 3) ignorance of all hygienic breeding tules; 
4) the mortality due to parasitic and contagious diseases. 

1) The export of animals from Morocco is now permitted, as far as. 
is possible without prejudicing the development of the flocks and herds. In 
1920, it was limited to 50 000 cattle and 100 000 sheep. No limit was placed 
on the number of swine exported. As a matter of fact, the number of head 
exported was much less. 

2) The pacification of the country has enabled the native to increase 
the numbers of his stock which have risen (in spite of the increased local 

(1) See R. March 1919, No 272; R. April 1919, No ji3 {Ed) 
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consumption) from 672 483 cattle and 3 175 201 sheep in 1915, to 1332175 
cattle and 5 079629 sheep in 19 rg 

3) A Service of gratuitous veterinary consultations has been orga¬ 
nised. The Stock Breeding Inspectors make medical rounds frequenting 
the great regional markets, and installing themselves m some public place 
where they give advice, distribute medicines, and perform surgical opera¬ 
tions. Theii labours are completed by making a tour of the tribes, where 
the principal native proprietors are assembled in the tent of their chief. 

With each of these Stock Breeding Inspectors are associated one or 
more native assistant veterinary surgeons recruited from the region where 
they will work. 

In 1919, 37 220 consultations were held, and 15 000 ordinary operations 
and 17754 castrations performed upon native stock. From January 1, 
1921, only castrated animals will be allowed to be exported. 

Great difficulties hive been expeiienced in persuading the natives to 
provide suitable shelter for their beasts , some very encouraging results 
have, however, been obtained in this direction Any idea of providing 
reserves of food to tide over the dry season meets with stolid passive as¬ 
sistance. The agricultural Hydraulic Service has already made great ef¬ 
forts to provide stock-rearing centres with the drinking-troughs necessary 
for watering the stock at all seasons of the year, but there is still a great 
deal to be done in this matter 

(4) Parasitic diseases. — Parasitic cattle diseases such as echino¬ 
coccosis, distomatosis. parasitic broncho-pneumonia, coccidiosis, scab, etc., 
are very common in Morocco, and it is exceptional for animals sent to the 
butcher not to have one or more of their organs affected As long as the 
pastures are luxuriant enough to provide the stock with sufficient food, these 
maladies do not greatly affect their general well-being, it is only in dry years, 
when the flocks and herds become thin, and therefore less resistant, that 
they fall victims to these diseases, but in such seasons, the mortality from 
these causes is often high. All that has hitherto been done is to seize and 
disiniect all affected organs in the abattoirs and daughter-houses. 

Contagious diseases. — Morocco, from the veterinary standpoint, is 
divided into a certain number of sanitary districts, each placed under the 
supervision of a veterinary inspector of the Stock Breeding Service. 

The contagious maladies that levy the heaviest tribute upon the Moroc¬ 
can flocks are bacterial anthrax, and symptomatic anthrax. A very active 
and incessant propaganda is carried on by the Stock Breeding Service, in 
order to induce both European and native owners to inoculate their ani¬ 
mals as a preventive measure. Whereas in 1915, only 2000 animals were 
inoculated, the number rose to 26 825 in 1919, and since the beginning of 
1920, it has attained to 69 180. A much higher figure is anticipated 
for 1921. 

Scab is endemic among the Moroccan flocks, but is usually present in a 
benign form. All sheep intended for export are previously inoculated 

A Research laboratory for Stock Breeding has been founded at Ca¬ 
sablanca. Each of the Inspectors of the Stock Breeding Service has a small 
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laboratory at his disposal, where he can make the first bacterial diagnosis 
of any disease. 

316 - The Arab Horse and its Genetic Value — Bush-Brown h. k , in The journal of 
Heredity, Vol. XI, No. 5 , pp. 215-227, figs. 12. Washington, D. C., May-June 1920. 

The following are the anatomical differences which distinguish Arab 
horses from the other races: head smaller and broader; nose finer; eye 
larger and more prominent and alert; head articulated on to the neck at 
a more obtuse angle; chest broad; bones of the legs dean and very dense ; 
etc. These differences are sufficient to mark the Arab as a separate family 
and the 5 lumbar vertebrae instead of the 6, common, to all other horses 
seem to place him in a separate spedes. Occasionally the shortness in the 
back appears not in the lumbar vertebrae, but in the dorsal, 17 instead of 
18 ; the total vertebrae number 23 instead of 24 common to all other types 

Skeletons of various types have been examined at the Museum of Na¬ 
tural History, New York, where there is also a skeleton of a wild horse of 
Asia, the Prejevalsky, and also one of a Kinag (1), each with 19 dorsal 
and 5 lumbar vertebrae. These are considered merely individual varia¬ 
tions, the first lumbar having developed ribs instead of the usual lateral 
flanges. Similar individual variation has been found in a work horse, and 
a Shetland pom r } each with 19 dorsals and 6 lumbars. Also a Grevy 
Zebra which had 18 dorsals and 7 lumbars. 

The short back renders the Arab horse more capable of carrying weight, 
and the larger abdominal capacity enables him to carry relatively more food 
for a long journey and he can endure privation better. 

The ass, with a good weight carrying capacity has also the short back of 
5 lumbar vertebrae. 

The author states that the short back {i. e. 23 vertebrae instead of 
24) is dominant only in the 1st generation of outbreeding (Arab horse X 
trotting stallion). In all other cases this short back is a recessive character. 
However, occasionally cases of atavism or reversion have been noticed, and 
several examples are quoted. Out breeding of the scrupulously pure Arab 
is therefore necessary. The Arab horse stamps his good qualities in his 
descendants for many generations and.consequently is of distinct genetic 
value. 

317 - The Pony of the Island of Hokkaldfi, Japan. — mxtlier, m. (i*te Uxiiaorciinary 

Professor of the Imperial University of Tohoka;, in Deutsche Landmrtschafthche 

Tierxucht, Year XXVI, Nos. 12-13, P 13-*. Hanover, November 1920. 

Origin. — The present ponies are not the descendants of a primitive 
island race. The horse, according to historical accounts, was still quite 
unknown to the natives only 3 centuries ago, and was imported into Hokkaido 
by the J apanese, from all the various provinces of J apan, but especially from 
the district of Nambon (Houshou Island). It was bred in a very primitive 
manner. The animals were turned out and left to themselves in pastures 

(1) See R. Jan. 1921, No. 79 - (£<*.) 
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where there was scarcely any grass in winter, on account of the heavy snow 
falls. 

ModxfvinCt influences. — The horses remained the property of the 
Government until i860. They were intended for riding, and distributed 
among the post-masters (Basho). At this time, owing to a deficiency in 
Basho horses, the Government authorised private breeding, which resulted 
in great attention being paid to the animals. Eater, horse-breeding was 
concentrated at the three pastures at Noboretsou, Niikappori, and that of 
the Nanac Experiment Station. 

The ancestors of the present Hokkaido horses, and even of those of 
all Japan, were bred pn these pastures. 

They were very strong and resistant, they were also very thrifty and 
had solid frames. The Hokkaido pony differs in a remarkable manner, 
both in shape and performance, from the horses formerly imported from 
Houshow. The variations are the result of selection, change in their manner 
of life, and especially of the importation of relatively good stud animats of 
the most different breeds from old European horse-breeding centres. These 
animals were crossed indiscriminately either together or with the native 
horses, which gave rise to an extraordinary mixtur of the most different 
types of horse. Breeding is carried out in a primitive manner, as the Ja¬ 
panese have no special zootechnical methods. As a rule, half-wild so-called 
studs, are met with in the country, a stallion being turned out imong 
30-50 mares, no attempt being made to regulate his service. Young mares 
are generally used for breeding when 17-23 months old, stallions at the age 
of 22-23 months. 

Characters. — The author has visited districts which are still but little 
cultivated, and where it is possible to find horses that have not yet been cross¬ 
ed with European blood and thus still retain the type of the horses formerly 
imported. The following are the results of his researches made by measur¬ 
ing 107 animals: — The primitive Hokkaido horse on account of its very 
small size (height at withers 130 cm), well deserves its name of pony. The 
head is relatively long, and usually strong, having a slight depression 
at the level of the frontal bones. The lower jaw is generally very promi¬ 
nent. The ears are, as a rule, attached very low, and heavy and thick. The 
eyes are small, and have a gentle expression. Temperament docile, but 
easily irritated. The head is generally attached low down to a relatively 
strong free neck, with thick curly mane and forelock The withers are little 
marked, being neither high nor long and are prolonged into a sharp and 
relatively long back. Shoulder straight. Chest narrow, thoracic circum¬ 
ference of the chest relatively large. Seen from the side, the hind-limb is 
normally developed. The fore-leg is rdatively very short and the dorso- 
lumbar portion very long. 

These horses are usually loosely built, with a somewhat sloping croup. 
The solidity of the bones is good for so small an animal, since in proportion 
to the height at the withers, the circumference of the cannon-bone is greater 
than that of the Arab horse and of certain European sub-breeds. The hair, 
which even in summer is thick and long, attains a great length in 
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winter, so that some of the animals resemble spaniels. The hair is usually 
not glossy 

The Hokkaido pony is a very primitive creature, the true product of 
its environment. It is generally very resistant, thrifty, and healthy but 
more or less ugly ; nevertheless, in spite of its small size, it is of very great 
economic importance If from an absolute point of view its performance 
is not great, it is very considerable in proportion to the size of the animal, 
and the ca e and food it receives. These horses are able to draw and carry 
heavy loads over very bad roads and, as saddle animals, are not wanting 
in endurance. The author, taking as his basis the economic conditions, of 
horse-breeding and the suggestions given by the Military Authorities, sets 
the following as the ideal to be aimed at by the breeder of the Hokkaido 
pony: — The production of a semi-large saddle horse 145-155 cm. in height 
with well-shaped frame, circumference of cannon-bone 20-21 cm, shoulder 
long and sloping, withers long and prominent, back short, haunches strong 
and short, hind limbs large and muscular. The horse should be very strong 
and docile, with much courage and agility. Its chest ought to be deep 
and wide. 

This ideal could be attained by using stallions 160-163 cm. in height at 
the withers, and with cannon-bones 21.5 — 23 cm. in circumference. The 
best stallion to choose would be one of the hunter type. 

318 - The Breeds of Cattle in Friuli, Italy. — Brumer, V , in the Deutsche Land- 
dJtrthschaflhche Tierzucht , Year XXIV, No 24, pp 249-251 Hanover, June 1920. 

The author has studied the breeds of cattle found in Friuli, a region 
composed partly of States recently belonging to Austria (Goritz-Gradisca), 
and partly of territory situated within the former boundaries of the King¬ 
dom of Italy. The results of his observations, which have been supple- 
mened by information given by Dr. deeea Savia (Udine) and Prof. Spann 
(Weihenstephan), are as follows : 

The breeding conditions are not favourable Owing to the predomin¬ 
ance of the small land-owner, intensive cattle-bieeding is very difficult, 
especially in the districts which were formerly Austrian, and where the large 
estates are divided among small farmers whose tenure is guaranteed by 
very long leases, or even sometimes by perpetual leases. 

The author distinguishes 4 breeds: — 1) The old Friulan red breed 
(das alte friaulanische Rotvieh) ; 2) the new pied, red Friulan breed {das 
neu friaulanische Rotvieh); 3) the breed with the characters of the « Braun- 
vieh ” grey-brown cattle (das grauhranne Gebirgsvieh) ; 4) the red Carin- 
thian breed (das karnische Rotvieh). 

(1) The oed Red Friuei Breed, formerly found throughout Friuli, is 
now only seen in the former Austrian part, and has disappeared in the rest 
of the territory owing to the creation of a new Friulan race. 

As regards the origin of the old breed, opinions differ very greatly. 
Werner regards it as a hybrid race resulting from the cross of red Celtic 
cattle (rotes Keltenvieh) with steppe cattle. On the other hand, Dr. SEE- 
van (Udine) traces back its origin to Bos taurus frontosus, and to the cattle 
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of Berne and Fribourg. Werner's hypothesis is borne ont by the great 
resemblance existing between the red Friulan breed and the neighbouring* 
varieties in Italy, and also to the pronounced steppe-cattle character (spe¬ 
cial draught-capacity) of this red race. 

The colour of the coat is maize yellow and greyish red in all shades up 
to dark red. The pigments are black. The head is wide, particularly at the 
level of the forehead. The horns are long and short. The height is great 
in proportion to the length of the body. The legs, especially the fore-legs, 
are long. These cattle are excellent draught animals. In the Valley of 
the Isonzo, from Goritza to the sea, the cows are also harnessed. They are 
not good milkers, a cow giving 6 litres of milk during the height of the lacta¬ 
tion period is considered satisfactory. Cattle-breeding in the true sense 
of the word, does not exist. The bulls are used for service even before they 
are a year old, and sometimes serve 25 cows a day. The red Friulian cat¬ 
tle are very resistant and thrifty, even living on the bad hay from the 
marshes, which is a great advantage to the farmers of the lagoons of 
Grado, Aquila, and other places. 

(2) The new Pied Red Cattle of Friuli are found in the districts 
of Codroipo, Latisana, Palmanova, San Daniele, and Udine as well as in a 
large part of those of Cividale, and San Vito al Tagliamento. Finally they 
are also found scattered throughout the regions of Tarcento, Gemona, Por- 
denone, and San Pietro al Natisone. 

Italian scientists consider that the Friulian pied red cattle are descended 
from Bos taurus frontosus jurassicus (Sanson’s classification), which corres¬ 
ponds to the Bos taurus frontosus burgttndicus of Werner. This seems 
very possitfe, when we realise the laige number of spotted animals imported 
during the last decades, and notice the shape of the new breed which has 
the pronounced character of the pied cattle. Breeders finally, after many 
failures, turned their attention exclusively to importing Fribourg and Sitn- 
menthal animals and met with brilliant success. 

The colour of the coat is maize-yellow, and is spotted in all shades up 
to dark-red. The pigments and mucous membranes are pink. The tuft 
of the tail and the hairs of the ears are white or red. Dark spots of colour 
are not allowed. The colour of the horns and hoofs is waxen yellow. The 
bulls measure 1.50 m. at the withers and the cows 140 m. The height 
should never be below 1.35 m. 

In contrast with the old race the width, length and depth of the body 
are proportionate to the height at the withers. The head is not too heavy 
and the forehead is wide. The horns are of average length, and directed 
sideways and forwards. The muzzle is prominent and fleshy. The eyes 
are large. The skin of the lower jaw is loose and in folds. The back is 
straight, the tail long and remarkably slender, the dew-lap hangs low and 
in folds. 

The pied red cattle of Friuli are multiple-purpose animals, which makes 
them very valuable to their owners, who are mostly small farmers. These 
cattle reach maturity very early, and attain their maximum weight at 5 
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. years of age The following Table (Joumal of the Udine abattoir) shows the 
distribution of live weight and of net flesh: — 





Bulls 

Cows 

Calves 

(of 2% months) 

Live weight 

Net meat weight 

> 0 

• 


n^okg 

57 ° * 

5 °% 

905 fc g 

450» 

50% 

165 kg 

132 * 
80% 


These animals fatten very readily and the meat is much in demand, as 
its flavour is excellent; therefore the exportation of fat calves plays a great 
part in the industry. In 1910, 50 000 calves were exported from Venetia, 
Tuscany, Emilia, and Lombardy. The milk yield of tie pied red cattle is 
not so good as their beef production, although they give as much 
as 2000-2500 litres annually, the fat content being 3.5 %. 

Milk that is not used for rearing calves, is taken by tie numerous dairy 
syndicates Although the new breed does not appear to have inherited the 
working capabilities of the old breed, these cattle are nevertheless good 
draught animals. 

Throughout Friuli, the cow is chiefly used for ploughing and other 
field-work. The proportion of cows and bulls thus employed is as 4:1 

By the introduction of a system of licences for bulls, breeding became a 
more serious business In addition to many private bull owners, there are 
now a large number of breeding societies that regularly import bulls from 
Switzerland. During the last ten years, there has been a marked inclination 
towards greater freedom in the importation of Swiss stud cattle, the prin¬ 
ciple adopted having been to maintain the present type by careful breed¬ 
ing and the use of suitable bulls. The improvement of breeding, as well as 
its supervirion, is in the hands of Provinda 1 Commissions appointed by the 
State and of the Friulan agricultural Sodety. 

The Grey Brown Cattle are chiefly seen in the Sacile district, and the 
neighbouring parts of Pordenone and Aviano. On account of their strong 
constitution and solid hoofs, these animals are very well suited to working 
in mountainous regions, and are therefore preferred to the Simmenthal 
breed. The grey-brown cattle much resemble the brown Schwyz breed, 
but whereas the latter are rather short and thickset, and are only dual- 
purpose animals, milk production being predominant, the former, on the 
other hand, are taller, and have a longer body, being thus suitable for every 
purpose, and are espedally good draught cattle. 

The Red Carinthian Breed (i) is common in the following districts 
of Upper Friuli: — Tolmezzo, Ampezzo (Caraia), Moggia, Spilimbergo, 
Maniago, Tarcento, Gemona, and Cividale. As regards its origin, (German 

(1) Suddeutsche Landwirtschaftliche Tterzuchi, Year X, No 17 , Nov 19Dr. Spann 
(W e ih e nstephan), " Einiges uber die Vielizucht m Udine nnter besonderer Berucfc&ichtigung 
des kamischen Viehs (Ed) 
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and Italian technical experts differ, and whereas the former, judging by 
the general appearance, dass this breed among the group of the repre¬ 
sentatives of Bos taunts longerons alpinus (brachy cents), the latter consider 
it nearly related to the Miillthal race. 

The coat of the Carinthian cattle is of different shades of red, with a 
light stripe. The horns are yellowish-grey at the base, and have black tips. 
The height at the withers is as much as 1.20 m., the live weight of the 
cows varies from 250-300 kg. and the milk yield never exceeds 2000 litres. 

319 - The Efficiency of Purdue Calf Meal as a Milk Substitute in Calf Feeding. — 
Spixzer, G, and Cask, R. H (Purdue University Agricultural Experiment Station), in 
Bulletin No. 246. pp. 1-8, figs. 2, Lafayette, Indiana, 1920. and reviewed in Experiment 
Station Record, Vol 43, No 91, pp 875876 Washington, 1921. 

Purdue calf meal consists of maize meal, linseed meal and liquid beef 
blood (8:1: 12) plus steamed ground bone to the extent of I %. This is 
dried for from 4 to 6 hours at a temperature not over I40°F, and then ground. 

An hour or so before feeding it is mixed with 4 times its weight of warm 
water, forming a jelly. This is again diluted at feeding time and is fed at 
blood heat. Liquid blood meal thus prepared, was more readily digested 
than commercial dried blood. 

A group of 36 grade Holstein calves varying in age from 10 to 20 days, 
and in weight from 85 to 126 lb. were fed for 140 days, A lot of 12, receiv¬ 
ing whole milk throughout, showed an average gain of 1.91 lb. per head. 
A similar lot fed on skim milk, after the first 10 days showed an average daily 
gain of 1.73 lb. and a third lot fed on Purdue calf meal gained 1.18 lb. 

Ground maize and oats (1: 1) was fed as a dry mash to each lot, and 
for part of the time the calves had access to bluegrass pasture (Poa fra - 
tensis) or dover hay. 

The calf meal lot were thrifty and remained in good condition, and 
during 6 months of pasture following the feeding period, they gained about 
the same amount as the other lots. 

320 - Expsrimsms in Feeding Maize Cake to Milch Cows in Italy. — bonomi, x, , m 
II CoUnatore, Year UXVII, No 4, p rib, Casale Monferrato, Februaiy 10,1921. 

The author has studied, at the Udine Agricultural Station, the effect 
of adding maize cake to the ordinary ration of milch cows in different 
stages of gestation and lactation, and has obtained the following results: 

(1) At an advanced stage of gestation (7 months), the milk yield of a 
cow receiving 500 gm. of cake daily, diminished (this however, may well be 
attributed to the fact of her being in calf). No increase in live-weight 
was observed. 

(2) In the early stage of gestation (3 months), the weight and milk 
yield of the cow fed 500 gm. of maize cake a day increased. 

(3) At the post-pueiperal stage (1 month), the amount of milk in¬ 
creased progressively in proportion to the gradual increase of the quantity 
of cake given (from 1 to 2 kg.). The fat content of the milk was maximum 
when 2 kg. of maize cake was added to the ordinary ration. Hence the 
addition of maize cake, at a given time, improves milk production. 

[318-3»«] 
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321 - The Feeding of Dairy Cattle with Guango Pods {Inga Saman) in Jamaica. — 

CoubiNo, H H,m The Journal of the Jamaica Agricultural Society , Vol XXIV, New G-7, 
p 157, Kingston, Tune-July 1920, and The Tropical Agriculturist, Vol I/V, No % p 342 
Perademya, Cevlon, November 1920 

The Government Farm at Hope has had extensive experience of the 
use of Guango (Tnga Saman) pods for feeding dairy cattle during the past 
3 years, and it is due to this valuable material that 300 head of cattle were 
kept on a little over 200 acres of land at Hope in 1919 and 1920 

Guango was fed freely to all classes of cattle including calves, and it is 
considered that 15 lb. per day is a reasonable allowance for a mature ani¬ 
mal. Many cows will, however, eat 25 lb. per day without injury In 1919, 
278 tons of pods were stored and during the year about 310 tons were ac¬ 
tually fed to the cattle. 

The authoi emphasises the fact that guango is dangerous if fed under 
th following conditions: 1) Mixed with silage; 2) after the pods have 
fermented, as the pod is a saturated solution of sugars and if they get 
wet they ferment and poisonous effects result from their consumption 
by cows , 3) in excess, which is liable to cause skin eruption and renders the 
animals no longer good dairy stock, 4) crushed and allowed to ferment 
The kernels of guango are astringent and readily fermentable, and cause 
irritation to the intestines and possibly subsequent death It is now conside- 
dered that unless crushed with corn cobs or megass guango and the milk 
product dried for some hours at I50°F it is safer not to crush the pods, 
but to feed them whole. A 


322 - Influence of the Time of Calving Upon the Annual Milk Production of Cows. — 

Schmteder, in the Deutsche LandanrtschaftUche Tierzucht, Year XXV, No % p 40, 
Hanover, January 1921 

Experiments based upon three factors, which were, as far as possible, 
the same in the case of the respective herds* — 1) The dates of the beginn¬ 
ing and end of the grazing season, 2) the annual milk yield; 3) food. 
The average annual milk yield was 2112 kg for herd A, and 2241 kg. for 
herds B, C and D. 

The cows were grouped according to the date of calving Their annual 
milk production is given in the following Table. 


Stall Led 



Time 

Beginning 

Middle 

Xnd 

Stall-fed aftei 


of calving | 

of grazing 

of grazing 

of grazing 

grazing season 


April Ma> 

season 

| season 

season 




2 months 
before being 

Date of 
calving 

1 Date 

of calving 

Date 

of calving 

December 

to 

fanuaiy 

Febiuarv 

to 

Varda. 


put out to 
glass 

June 

Juh -Sept 

Oct Nov. 

„ _. _ 1 Number of cows 

Jiera & 


16 





average . . . 

Total 71) 

cows 'Milk yield . . 

6 | 

1 17 

9 


17 

2418 kg ^ 

2051 kg 

2142 kg 

2280 

2081 kg 

2*33 lEg 

Herds 







B C-D (Number of cows 

14 


19 

18 



Total 82 of Milk 

2380 kg 

2075 kg 

2177 kg 

224I 

2326 kg 

2264 kg 
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Herds B, C and D, being too small to furnish a large enough number of 
•cows for each group, were examined togeth r. Cows with an extremely high 
or very low milk yield were not taken into consideration. 

As the Table shows, the best time for calving is during the 2 months 
before the cows are put out to grass, and what is rather surprising, the worst 
time is the beginning of the grazing season. 

This fact the author explains from the physiological standpoint. He 
considers that it is because the mammary glands, which had already become 
less active are roused to greater activity by the change of diet. 

323 - Pea Straw for Fattening Cattle in the United States. — hackerdorn, h., in 
The Breeder's Gazette , Vol. I^XXVH, No. i 5 » p. 966. Chicago, April 8,1920. 

Feeding experiments carried out at the Washington Experiment Sta¬ 
tion for 95 days with 4 uniform lots of 6 high-grade Shorthorn steers. 
Each lot received the same mixture of concentrated feeds: steam rolled 
barley + cottonseed meal, ratio 7:1 (in pounds). 

The results are given in the appended table. 


Pea straw Alfalfa 


Pea straw 
+ alfalfa 


Pea straw 
maize sil¬ 
age 



lb. 

lb. 

1 ”»■ 

lb 

Av. initial weight . . . . 


1 95°-7 

9591 

956.8 

Av. final weight. . 

.1182.3 

1 H8I.3 

1195-8 

1215.6 

Average grain. . • 

. . . 231.8 

230.6 

2367 

258 2 

Av. daily grain . . . . 
Av. ^Jaily ration 


2 43 

1 

2 49 

2 22 

Grain. 

... . 15.06 

, 15.07 

15.07 

15.08 

Pea straw . . . 

.' 18.96 1 

1 - 

9 - 9 ° 

8.67 

Alfalfa. 

. — ] 

I I4 ' 74 

1 7-34 

— 

Maize silage . . . 
Feed per 100 lb. grain 

.1 _ ' 

| - 

1 

20 88 

Grain . 

. . 1 617 1 

620.0 

604.2 | 

5554 

Pea straw . . 

... 766.0 

- | 

1 397-0 

319.4 

Alfelfa. 

.. . — 

606.7 

2950 

.— 

Maize silage 

. — 

— 

— 

769 3 

Cost of 100 lb. grain . 

. t $ 2592 

$ 28.68 

00 

<0* 

1 24.33 


The author considers as a result that the pea straw for fattening cattle 
is about 30 % less efficient than the alfalfa. 

324 - Tests in Winter Feeding Of Lambs. — Lonsdatjb, T. W. (Manager of the Moumahaki 
Experimental Farm), in the New Zealand Journal of A zncvUure, Vol. XXI, No. 4, p. 203. 
Wellington, Oct. 20, 1920. 

Report of a test experiment with white face lambs,which had not pre¬ 
viously received artificial good. The animals were divided into 4 groups: 

1) those turned out on swedes, with the main flock of lambs, which 
* received in addition as much chaffed pea straw as the animals could consume ; 

2) those on pasture and given lucerne hay ad lib ; 3) those on pasture with 
ether sheep; 4) those on pasture and fed with ordinary hay. 
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POULTRY 


The average weight per head at the commencement and end of the 
trial, (May 25 to July 24) together with the respective gains for each group 
were as follows ■— 


1 

2 

3 

4 


Group 


Weigi t per head 


Gain per head 


lb 


lb 


64 — * 5 -O 
(,32 — 74 3 
54 2 — <>4 4 
6a 3 — 73 


11 5 
11 1 

IO 2 
IO 7 


It is evident that while all the lambs made ordinaiy winter growth there 
was very little difference between any of the groups The author indicates 
th at the results of this trial must not be taken as conclusive, but they point 
to the fact that with judicious treatment, the deathrate of young sheep dur¬ 
ing their first winter can be considerably minimised 


325 - Poultry Keeping In Fruit Plantations. — gar-rad, g h, m The journal of the 
Ministry of Agriculture, Vol XXVII, No 4, pp. 350-359 London, T«ly 1920. 

The author’s object is to show that poultry keeping and fruit growing 
can be made a very profitable combination. A detailed report is made of 
the work carried out on 14 % acres of land in the south-east of England on a 
steep hill facing south. The author himself checked the accounts of the 
said fruit farm. 

The results supported the opinion expressed by Theobald, the Agri¬ 
cultural Entomologist, that the employment of poultry as a means of cfleck- 
ing some of the insect pests of fruit is a subject that deserves far more at¬ 
tention than it has hitherto received. As an example of what fowls eat 
in an orchard, he gives an analysis of the crop and gizzard contents of a 
White Leghorn chicken of 5 weeks old, namely 190 pear midge maggots, 
127 aphides, 12 red ants, 2 tortrix caterpillars, and 1 beetle m addition 
to grain, seed and othei foods. A Red Sussex pullet contained 14 leather 
jackets, 10 fever flies, 2 wireworms, 4 cutworms, 5 beetles, 50 ants, 7 wood- 
lice, 4 slugs, 1 millipede and 20 larvae of the winter moth The light breeds, 
such as Leghorns, hunt the best and g > further afield than the heavy breeds 
suh as Wyandottes and Orpingtons, and in orchards of standard trees they 
are therefore the most suitable breeds to use for this purpose. 

With reference now to the fruit farm in question, the owner does not 
believe in deep digging because it prevents the fine feeding roots of the trees 
from working their way dose up to the surface of the ground where they can 
make full use of the poultry manure Also a shallow tilth is preferred to 
prevent the winter caterpillars that fall from the trees, burying themselves 
deeply in the soil The practice of walking through a plantation and shak¬ 
ing each bush is recommended, as the poultry follow and consume each ca-* 
terpillar as it falls to the ground. Only young chickens are allowed to run 
among the gooseberry bushes, the hens being confined in coops but hens- 
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properly fed will not attack the fruit (nor even currants until they begin to 
colour), and do a great amount of good by picking off the scale insects. They 
are also invaluable in dealing with raspberry and loganberry beetle, but do 
not attack the hairy sawfly caterpillars on gooseberries, and only cuckoos 
will deal with these. Windfall apples will, of course be attacked by the birds 
but this is unavoidable. 

No expensive poultry houses or appliances are kept and nearly all are 
home made. A ioo-egg incubator has been used on a few occasions in the 
past 2 seasons, but with that exception all the eggs have been hatched out 
under hens The breeds kept are the White Wyandottes, Buff Orpingtons 
and White Leghorns ; all general utility fowls. 

From the balance sheet it is evident that the poultry proved exceed¬ 
ingly profitable. The 5 years under consideration have all been years of 
war, and the price, have consequently been high in all directions. It is 
interesting to note that on November 1, 1914, Hall the owner of this 
farm, possessed 152 head of poultry, of which 138 were hens and pullets, 
and that in 5 years, he sold 


£ s d 

98 761 eggs for domestic purposes at 3s. 2 d. per doz. . 1 240 1 7 


13 557 eggs for setting at 4$ 6 d. per doz.. 234 14 4 

657 infertile eggs at 1 x /^ d each. 4 9 o 

1 811 day old chicks at i& 4 d. each. 106 n 8 

2 216 birds of various ages at 3s. 11 d. each. 439 9 10 

Total. 2025 6 5 


His stock at the end of 5 years had increased from 152 to 406 birds, and 
his food bill for the 5 years amounted to £ 1008, 13 2d. 

For 1 year (Nov. 1918 to Oct. 311919) the profit (rent and labour deduc¬ 
ed) was £419, 19s. id. 


326 - Comparison of Poultry Breeds. — Borgh, O. Y. f in Minnesota Agricultural 
Experiment Station Report of Grand Rapids SubsiaUon t 1 915-1919, pp. 71-72. 

The following table summarizes 3 years records of production. The 
flocks were managed as in a commercial establishment and consisted 
chiefly of pullets and yearlings. 


Breed 


Single Comb White Leg¬ 
horn . 

Rhode Island Red .... 
Barred Plymouth Rock . . 
White Orpington. 


Eggs 
per hen 

■s a 

i 

is. 

n 

w 

Average 
weight of an 


a. 1 

1 

ounces 

121 91 

58.50 

2-35 

2.15 

104.82 

97 98 

1.08 

2.12 

8630 

86.73 

1 00 

2.02 

81.78 115.23! 

0.71 , 

, 2.02 



lb. | lb. 


16.381 3.90 1:4.20 3.12 
1389, 5-8o 1 5 2.40j 1.25 
io.Sgj 6.70 1:1.63) 0.85 
10.32 7.10 ,i:t.45| 0.19 
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327 - Experiments in Breeding Bivoltine Silkworms in Brianza, Italy. — podesta, d , 
in 11 Coltwatore , Year LXXVI, No. 35, PP- 046-9*8, 1 fig. Casale Monfenato, De 
ccmber 20, iq2c. 

The author obtained 1 ounce of the eggs of the “ White Japanese ” 
bivoltine breed of silkworms sent to an Italian sericulture Commercial 
House. When the silkworms hatched out, he divided them into 4 lots, 
sending 3 of them to peasants, and keeping the 4th to rear himself at Gar- 
late (Como). Of the 3 lots entrusted to peasants, 2 were wholly or mainly 
destroyed by the cold, while the 3rd barely yielded 700 gm. of cocoons, 
and 300 gm. of “ s'rusa ”. The lot reared by the author only produced 
1500 gm. of cocoons, and 100 gm. of waste silk. The development of the 
silkworms was irregular, the cocoons being of very variable dimensions, 
but as a rule, quite small (about 1100 going to make a kg.). The spinning 
results were unsatisfactory, 41.20 kg. of waste silk being obtained per 
100 kg. of spun silk. The silkworms began to hatch out at the end of 
August, and the moths emerged from the cocoons at the end of November. 
These somewhat discouraging results convinced the author that it is not 
advisable to try and rear bivoltine silk worms, where there is any risk 
of sudden falls of temperature in September. Better results might, how¬ 
ever, be obtained, if the larvae were hatched from the end of July to the 
beginning of August. This plan would also have the advantage of making 
the vintage coincide with the time of the second rearing, which would be 
a convenience to the workers. 

FARM ENGINEERING 

328 - Results given by Tractors in Belgium. — leplae, e. (Protebbeur a rr mvei^ite de 

Louvain, Rapporteur de la Commission de Motoculture du Conseil supeneur de I’Agii- 
culture, in the Journal de la Socittt nationale des Amculteurs dc Bel ujnc , Year III, No. 7, 
PP- 40 - 53 . Brussels, Feb. 13, 1021. 

By command of the Conseil superieur de r Agriculture an enquiry 
was made as to the results given by tractors in Belgium. 

A series of questions were sent out to a great number of farmers who 
were known to use tractors, and by December 1, 1930, about 90 answers 
were sent in. 

The abstract of these answers is not yet finished, and the present com¬ 
munication only gives the most interesting points, viz., ease of working, 
frequency of stops, cost of repairs, probable influence of motor-cultivation 
on the use and upkeep of horses and draught cattle, work other than 
ploughing, areas cultivated, consumption, etc. 

The inquiries sent out did not refer to mechanical traction only, 
questions also being asked about draught animals, in order to compare 
costs of work and upkeep between draught animals and tractors. 

The replies are not yet tabulated. The replies analysed arc here pre¬ 
sented to show as clearly as possible the conclusions drawn from them. 

I. — Satisfaction given by the work of the tractors. — Ques¬ 
tion. Are you satisfied with the work of your tractor? If not, state your 
reasons. Will you continue to use a tractor ? 
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The replies were remarkably unanimous. Out of 45 farmers, 42 de¬ 
clared themselves satisfied or very satisfied. Only one wished to part 
with his tractor which appeared to be in a very bad condition. Others 
complained of the cost of petrol, the impossibility of ploughing without 
ridges, and in one case where the complaint was insufficiently deep 
ploughing, the farmer wanted to plough to a depth of 30-35 cm. 

Out of 45 farmers, 43 intended to continue using a tractor. One ex¬ 
ception found the cost of petrol too high and the other although posses¬ 
sing a good make of tractor, said it had never worked properly or given 
good service. 

II. — Importance of the work done by the tractors. — From 
the 67 replies received it appeared that the tractors were largely used, 
for areas from 50-150 hectares, the usual areas for work in silt-soil districts. 
Only in one case out of 45 was the tractor reported to be unsatisfactory. 

III. — Nature of the Son,. — The 42 farmers who gave the nature 
of their soil are divided as follows : 

4 farms with sandy silt loams 

5 » » light 1 » 

11 » b heavy » » 

17 » * day soils 

5 b b heavy day soils 

It thus appears that tractors are most used as might be expected, 
in regions with heavy soils. 

IV. — Areas of the fields. — The fear has been expressed that 
tractors cannot be advantageously worked on small areas. However 
none of the correspondents found difficulty in working such areas, as 15 
farms had plots of 3 hectares and 5 had plots of from 1-1.5 hectares. It 
can be admitted that the tractor works under normal conditions on 1 hec¬ 
tare plots. The length of the furrows is the only consideration of import¬ 
ance as regards this, for if they are long, the tractor will lose less time at 
the headlands. If plots are joined they should be made as long as possible. 

V. — Work done by the tractor. — Ploughing is the principal 
work to which tractors are put; the depth of ploughing varies from 15 cm. 
for cereals to 20-25 cm - for beet. The following table enumerates the dif¬ 
ferent kinds of work in which the tractors were employed and the number 
of farms requiring each kind of work. Then table is compiled from 45 
replies. 


Stubble plougliing . . 

Weeding, disking. 

Hallowing. 

Rolling. 

Weeding, rolling and harrowing 

combined. 

Sowing. 

Mowing. 


11 farms 
1 19 
*7 
9 

7 

2 

l 3 


Harvesting 
Threshing 
Grinding. 
Pumping 
Cutting . 
Sawing . 
Traction . 


18 farms 
8 
2 
x 
1 
x 
1 
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The use of tractors is now well understood on certain farms where the 
work is combined work i. e. weeding, rolling and harrowing, and where the 
tractor is used for harvesting and threshing. In order to use a tractor 
economically it must be given sufficient work, such as pulling a multi¬ 
furrow plough, a large disc harrow or scarifier, or a combination of a sca¬ 
rifier pulling a roller and a harrow, or two mowers or harvesters, etc. 

The tractors, being provided with strong machines and usually de¬ 
veloping 15-20 H. P., can all be used to pull the beet wagons in the fields 
or along the roads. They have been successfully used for lifting beets, 
by means of lifters taking 3 rows at a time. 

VI. — Amount of work done in a day. — The area worked in a 
10-hour day depends very much on the resistance of the soil, and the 
nature of the work. In the 45 farms mentioned above, the area worked 
per 10 hour day, the results, using one tractor in each case, were as follows: 

Ploughing, according to the nature of the soil, from 1-3 hectares. 

Stubble ploughing, 2.5-8 hectares. 

Scarifying, disking, 4-12 hectares. 

Rolling, 5-10 hectares. 

Harrowing, 5-20 hectares. 

Rolling and weeding combined, 5-10 hectares. 

Reaping, 3-7 hectares. 

Mowing, 3 hectares. 

Threshing, 120-200 sacks. 

The big differences between the area worked per day of light work 
(scarifying, rolling, harrowing, reaping) is due to the fact that some far¬ 
mers use the tractor to pull narrow horse implements, whereas others use 
wide implements that cover a much greater surface per day. 

VII. — Purl used. Price* of fuel and on,. — Out of 47 farmers 
that used a tractor, 15 used petrol and 32 paraffin. Petrol cost 2 fr. to 
2.40 fr. per litre, and paraffin cost 1 fr. to 1,50 fr. per litre, generally 
I.12 fr. to 1.25 fr. per litre. Lubricating oil cost from 2.25 fr. to 4.25 fr. 
generally 3.50 to 4.25 fr. per litre. The consumption of petrol, paraffin, 
and lubricating oil varies very much according to the depth of work and 
nature of the soil. 

Ordinary silt loam . — Ploughed 20 cm. deep, 2.S hectares per day, 30-35 litres of petrol 
per hectare per day. 

Clay or heaiy silt learn. — Ploughed 20 cm deep, 2 hectares per day, 35-40 litres of petrol 
per hectare pel day. 

Usually less petrol than paraffin is used, but the difference is not more 
than 5 litres per hectare, so that, taking into consideration the present 
prices, it is cheaper to use paraffin. Most petrol tractors can run on pa¬ 
raffin if the carburettor is adjusted. 

The quantity of petrol used per day to start tractors that run on 
paraffin varies from 2-8 litres, but these figures are not of much value 
as the exact amounts were not ascertained very accurately; 4-5 litres per 
day should be enough. 

1***1 
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The lubricating oil consumed varies from 2-10 Etres per day. Such 
great differences should not occur and are due to inexperienced drivers. 
Oil is now very expensive and great care in its use should be taken. Ac¬ 
cording to the statements received, the consumption should not be more 
than 3-5 litres per day, and in some cases may even be less. 

Vin. — Ease op control. — In 44 cases out of 45, the farmers 
found the tractors easy or very easy to handle. Complication in the 
tractor is more apparent than real and offers no obstacle to agricultural 
work; the same applies equally to binders. 

IX. — Drivers and Engineers. Wages. — In order to obtain 
information as to the knowledge and skill of the drivers, the farmers were 
asked whether they employed a farm hand or a driver mechanic to drive 
their tractors. Out of 45 who answered, 25 employed a farm hand as 
driver, 4 employed a labourer who had been through a course of mechanics 
or had worked in an agricultural engineering works, 7 had engaged a 
driver-mechanic, 5 employed their sons, and 1 drove the tractor himsdf. 

The farm-hands received 13-20 fr. a day, or 12 fr. plus food and lodging. 
Some farmers paid a fixed wage of 10-15 fr., plus a bonus of 2 fr. per hectare 
ploughed, 0.50 fr. per hectare weeded, harrowed, or rolled. Some paid 
7-10 fr. plus food. Some gave the same wage as the labourer plus emo¬ 
luments, such as clothes or supplements. The work is looked upon as 
less tiring than driving horses. 

The labourers who had been through a course of mechanics were paid 
the same wages as the others ; the replies unfortunately, apparently show 
no difference as regards this. The driver-mechanics received 225 to 450 fr. 
per month, plus food, lodging and heating. This corresponds to 9.37 to 
18.74 fr. per day per month of 24 working days. 

X. — Frequency of stops and accidents. Cost of repairs. — 
Although there were not many replies and although the tractors in question 
had not been in use for more than 6-12 months, it dearly appears that 
the wear depends chiefly on the area worked. On a farm of 200-400 
hectares, a tractor ploughs many hectares per annum, wears out more 
rapidly, and costs more in repairs and maintenance than when working 
an average 50-100 hectare farm. 

The skill of the driver has a great deal to do with the number of ac¬ 
cidents. The author has here grouped the information obtained according 
to the different dasses of persons employed as drivers. 

Ordinary labourers. — Tractors of all makes driven by ordinary farm labourers and In 
use only for from 2-6 months (1920) required, as a rule, no more than the usual slight repairs, 
due to wear and tear. But with tractors employed for about 1= months (autumn 1919, spring 
and summer, 1920) on farms of 100 hectares there was an average of 2-10 accidents (parts 
broken, strained or worn), costing altogether 250-700 fr. 

Some tractors of the same make working 300-400 hectare farms cost as much as 1600 hr. 
for repairs during their hist year. 

L ibourers who had received instruction. — Accidents were not numerous, save in one 
case when the tractor was laid up 10 times, costing 1200 fr. for repairs and losing x /io of the 
usual time (the farm covered 400 hectares). 

c *«3 
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Farmers * softs, — Accidents were as frequent as with farm-hands. During 30 months,, 
and with farms of 80-100 hectares the cost of repairs was 700-1000 £r. 

Driver- mecha-mts. — No tractor had been working in their hands for more th a n 6 months 
and there was no need for repairs. 

XI. — Advantages op the use op tractors. — The replies showed 
that there were many advantages, which can be classified as follows:— 

Manual-labour. — There is a great economy in manual labour. The tractor will work 
2 hectares per day, whereas a 3-horse team on the same land will work 40 acres, so that 5 teams 
are required to do the work of one tractor. The tractor required one man, and therefore re¬ 
placed 5 three-horse teams or 5 men and 15 horses. The tractor also tends to obviate the need 
of keeping extra hands in readiness for busy seasons. Again other correspondents stated 
that with the same number of men they could work a much larger area. 

Teams. — Most of the correspondents stated that the tractor replaced a certain numbe* 
of horses or oxen; some have given up horses, but most have eliminated draught cattle. 

The estimates of the number of horses replaced were very varied, some estimating that 
the tractor replaced 4-6 horses per no-hectare farm, others that it replaced 6-9 horses on a 
similar farm. This gives a saving of about 60-90 fr. a day for food. 

The number of oxen replaced by a tractor was from 9-12, One gave up all his oxen on 
a 165-hectare farm ; another eliminated zo oxen on 84 hectares, and a third all his oxen on a 
315-hectare farm. 

The tractor lightens the work of the horses, gives rest to the brood-mares, and facilitates 
the work at times of harvest and ploughing. Again they save the extra ration needed by the 
horses at these times, which amounts to a great deal in a large stable. A supplement of 3 kg. 
of oats per horse for 3 months of the year represents for z 8 horses a cost of 5000 fr. 

Quality of the work. — Most of the replies claimed as advantages the rapidity of the work, 
the possibility of stubble ploughing immediately after the harvest, and the possibility of 
ploughing and preparation of the land at the right time. Especially is this useful when the 
weather is bad, as, in a few fine days, a tractor, can prepare the land very quickly, especially 
if wide implements axe used, as many farmers do. 

The correspondents were very satisfi e d with the quality of the work, and 38 out of 46 
stated that the ploughing was as good or better than that done with horses, and that the greater 
speed of the tractor pulverised the earth better. Eight replied that horses did the work bet¬ 
ter, because it is more difficult to regulate a 3-furrow plough, whilst the mould-boards were 
not quite suited to the silt-loam regions of Belgium. Seven farmers stated that the manure 
was not buried as well, but that this was the fault of the plough, and not of the tractor. When 
using a tractor for harvesting, r 8 fanners stated that the work was done perfectly, and one 
correspondent stated that this was because of the regularity of speed of the tractor. Only 
on ereply was unfavourable, the fear being the wear would be too great owing to the speed of 
the tractor. 

The 20 correspondents who had not yet used the tractor for harvesting stated that 
they were going to do so, and had no doubt that the work would be very well done. 

XII. — Disadvantages and dieeiculties in the use oe the trac¬ 
tor. — In reply to this there were 45 very interesting replies, 19 stating 
that there were no disadvantages and no difficulties. The others pointed 
out the following disadvantages:— 

Cost of the tractor too high (2 replies). 

Price of spares excessive (1 reply). 

Cost of petrol, paraffin and oil too high (8 replies). 

Difficult to find good driver-mechanics (6 replies). 

Mechanism too complicated (1 reply). 
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Consumption of fuel too high (i reply). 

Wear of tractor too rapid (i reply). 

Forced to plough without ridges (3 replies). 

Tractor goes badly in damp weather (1 reply). 

Tractor does not bury strawey manure well (1 reply). 

Weight of tractor is not enough for carting on the roads. 

The tractor suffers when run over paved roads. 

XIII. — WEAR and TEAR. — The tractors in Belgium have not been 
at work long enough to judge their resistance to wear and tear. This 
question was asked in the following termsFor how many years do 
yon think that your tractor will work without needing serious repair? 

Out of 43 replies, 16 had formed no opinion, 4 hoped that the tractor 
would last from 6-10 or 15 years, 9 counted on 4-5 years, 12 judged 3-4, 
and 2 only counted on 2-3 years' service. The average estimate was 
therefor^ well over 4 years. 

It is concluded that, with tractors which have worked for more than 
a year, or over a large area, economy in work largely depends on the re¬ 
sistance to wear of the tractors, and the farmer should therefore buy, 
machines that are carefully and strongly built. 

329 - The Sinking and Adherence of Agricultural Tractor and Motocultivator 

Wheels. — ILOmbardi, M., in the Reale Istituto Lombardo dt Scienze e Lettere , Rendtconti , 

Series n, Vol. I*III, Parts 10-xi, pp. 415-434. ■+■ 6 figs. Milan, 1920. 

The author studies the nature, relation and dependence of the differ¬ 
ent factors which oppose 4 he progr ss of the wheels of agricultural ma¬ 
chines, and he examines mathematically the sinking of the wheels, the 
influence of the irregularities of the soil, other resistances of the soil, the 
action of grips, passive work due to the grips and the effect of grips on 
adherence. He demonstrates how these resistances can be theoretically 
studied and determined by simple analytical expressions and methods, 
the comparative importance of the different passive resistances — the 
necessity, especially as regards strakes for gripping, of judging the capacity 
and usefulness of a plough in relation to the conditions to which it is sui¬ 
ted, and to guard against the error of thinking that it will give satisfactory 
results under any conditions. Finally the author insists on the urgent 
need for establishing the laws of variation and the values of the coef¬ 
ficients of inelastic and elastic compression of adhesion, of rescission, 
and of soil friction, especially with regard to an ordinary wheel that is 
moving under load. 

Only then can accurate practical formulae be evolved which will 
enable the maker to design and the agriculturist to choose the machine 
that is most suited to particular types of work as regards the wheels 
and gripping pieces applied to them. 

330 - Safely Pendulum for Tractors. — djbssaisaix, r., in the Journal Apiculture 

pratique , Year E33E3TV, No. 40,,pp. 397-398 + 1 fig. Paris, Nov. n, 1920. 

When a tractor is required to furnish a pull that rises momentarily 
above a certain limit, one of three things happens 
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(-4) The motor is not powerful enough: 

1) The mflyiminri effort has the effect of braking and *' blocking ” 
the engine, which stops suddenly, and usually damages the drive of the 
fan when operated through gears. 

(B) When the motor is very powerful, 2 things may happen : 

2) When the soil is relatively open or damp, the driving wheels 



Safely pendulum tor tractors. 


slip and the grips dig up the ground, burying the wheels until the frame 
or other part stops the machine from sinking further 

3) If the soil is resistant, the driving wheels are gripped and stop 
turning, and the tractor tends to rear up. 

In each case it is necessary to unhook the tractor before the engine 
is restarted. 

The third case is dangerous if the driver has not the sense to throw 
pso] 
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the machine out of gear or stop the engine before the tractor tips up. 
Machines with powerful engines and a light forecarriage are specially liable 
to tip up and injure the driver. In order to prevent accidents like this 
M. E. Fetjiilette, a farmer of Perthuis (Saint-Maurice-sur-Aveyron, 
Eoiret), has invented a safety pendulum which automatically cuts off 
the ignition when the tractor tips up to a dangerous angle. 

The principle of this pendulum is shown in the diagram. 

A pendulum B is solid with an inverted cone A with its upper edge a 
flanged, and resting on a collar c of the cap C , a spring b bolted to the cap 
at D steadies the pendulum against vibration. The upper part of C is 
closed by a cover E which bears an insulated ring e which is connected 
through the terminal / to the coil of the magneto. When the tractor tips, 
the pendulum swings out of the normal axis o to o' and the lip aa of the 
cone rises to aa’, thus making contact with the ring e, so that the ignition 
is at once suppressed automatically, thus stopping the engine. 

The part ef can be replaced by an insulated ring k connected to the 
magneto, — contact being obtained through a point on the'side of the 
pendulum B . The instrument is encased in m which is fixed by means of n 
to a suitable place on the frame. The same principle can be used, by 
means of levers and cranks, as an automatic control of the gas inlet, so that 
when ascending a rise, more power is given, and when descending, the gas 
is shut off in proportion to the steepness of the slope. 

331 - Utilisation of Automobile Engines. — Ringeimann,]vi , in the Jourmi tfAiri- 
culture YearLXXXV Vol. i,pp. 12-16, + 5 figs. Paris*, Jan. 6,1921. 

The utilisation of old touring-car engines may be of interest to coun¬ 
try agricultural work-shops, repair-shops, and for grinding and crushing 
grain, in cider factories, for pumping water, etc. 

It is preferable to remove the engine from the chassis and bed it on 
a suitable frame resembling that used as a bed for testing engines in a 
motor works. The frame may be made of double T irons, or of hard 
wood, and the engine bed bolted on to it. For certain kinds of work it 
is best to gear the engine down. This can be done by keying a pinion 
on to the main shaft geared to a counter shaft such as is used in electric 
dynamo plants. It is better to have spur gearing which is silent or a green 
leather pinion. The countershaft, running at, say, 250-300 revs, per min., 
carries a belt pulley. 

The fan-cooled radiator should be replaced by a tank placed laterally 
and high up. But if the water is circulated by a pump, this system should 
be retained as the hot water discharge pipe is not wide enough to allow 
a rapid enough flow of cool water if the thermosiphon is to be used 

The exhaust expansion box should be done away with as it always 
causes a certain amount of back pressure, and a wide pipe should be sub¬ 
stituted, that is sufficiently long to prevent flames issuing that might cause 
fire. By doing this the author increased the power of an old engine by 
10 % at the Station d'Essais de Machines, without increasing the fuel con¬ 
sumption. The engine may be set on top of a brick platform about 45 cm. 
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high., so that it is easy to turn the starting handle, or it can be mounted 
on a platform provided with 4 cast i^on rollers, or on a trolley. Light, 
high speed engines, weighing not more than 20 kg. per H. P. can only 
be kept steady by weighting the frame with stones, wooden boxes filled 
with earth, etc. 

When the capacity of the engine is known, it is advisable to set up 
a power plant on one frame, i. e. pump, saw, generator, etc. It is better 
to use a carburettor which can use paraffin instead of petrol, or better 
still, a poor gas generator, to reduce the cost of fuel, especially under 
present conditions. 

332 - Harvest Machine for Camphor, — See No. 294 of this Review. 

RURAL ECONOMICS 

333 - Cost Of Threshing in France. — Ringelmann, M., in Journal d'Agriculture Pra¬ 
tique, Year LXXXIV, Vol. II, No. +6, pp. 389-391. Paris, Nov. 11, 1930. 

The author estimates the cost of threshing per hour of a set comprising 
2 men (mechanic and feeder) provided by the contractor with the machine, 
fuel and lubricants, the price being relative to a ful 1 day's work, the cost 
of transport from place to place being accounted for separately, whilst 
the transport of coal and water and supplementary manual labour are 
charged to the farmer. 

The author takes the material at pre-war price, the locomotive, at 
5 500 fr. and the thresher at 3 000 fr. at the most, costing in all 8 500 fr. 
The annual expenses for amortisation, upkeep, and repairs, taken at 20 % 
of the first cost, is 1 700 fr. This sum is distributed over 500 working 
hours, i. e. 3.40 fr. per hour. A 6 H. P. locomotive consumes 2.2 to 2.5 kg. 
of good quality coal per H. P. per hour, 01 a maximum of 3 kg. Before the 
war, lubricants cost 0.60 fr. per kg., labour* rs 0.80 fr. per hour, plus 6 % 
for insurance against accidents totalling 0.85 fr. per hour. 

The author bases his calculations on the use of old machines, as the 
are very few 1920 models in use (these cost 15 000 fr. for the locomotive, 
5 000 fr. for the thresher, in all 20 000 fr. representing an annual cost of 
4 000 fr., and 8 fr. per working hour). The fixed expenses of old machines 
remain at 3.40 fr. per hour ; it is possible that the cost of insurance against 
fire has risen, but the author has no details. With the present bad coal 
the consumption is 3.5 kg. per H. P. per hour. If the machine uses more 
it is in bad condition. The cost of both labour and fuel has risen. 

According to the decree of July 31, 1920, the Ministry of Public 
works fixed the prices of coal as follows: medium quality coal used for 
threshing, etc., 275 fr. per metric ton at the pit head; English coal 300 fr, 
per ton on rail at port of importation. With the cost of transport and 
inevitabl losses on the journey the price at the nearest railway station 
will be 350 fr. per ton. 

Lubricants now cost 5 fr. per kg. 

The cost of manual labour is taken at 3 fr. per hour plus 6 % insurance, 
totalling 3.18 fr. per hour 
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The following table gives the relative cost per hour before the war 
and now. 




Beiore the war 

In 1920 



Fr". ~ | 

1 ' 

Fixtd Costs: — 


| ! 

\ 

Amortisation, upkeep, repairs . 

. . . . 

3 4 ° 

3 * 4 ° 

Insurance against fire . . 

. 

(Not known) 

1 

(Not known) 

Supplies : 


t 


Coal. 

. . . . . . . 

1 0-54 ; 

7-35 

Oil, Cottonwaste. 


0.60 1 

5.00 

Increase 10 %. 

* - 

O.II 

1.23 

Labour: — 




2 men. 

, . . 

1.70 

6.36 

bonus . ... 

. 

0.42 

1.59 


Total . . . 

e.77 

24 93 

Contractor’s profit, 10% 

. . . . 

068 

2.50 


Total . 

7.45 

27.43 


M. A. Vezin, directeur des Sei vices agricoles de Loir-et-Cher, using 
the following dataA high consumption of 30 kg. of coal per hour for 
a 6 H-. P. locomotive, *a cost of 310 fr. per ton of briquettes at docks, and 
330-360 fr. railhead price, 2 men (mechanic and feeder), concludes that for 
the contractor to earn his living without robbing the farmer, there should 
be a contractor’s charge of 12.50-16 fr. per hour, exclusive of the cost of 
coal, according to the wear and tear, and time lost in moving away. Coal 
costs 10.50-10.80 fr. per hour, hence when furnished by the contractor, 
he may charge from 23-28 fr. per hour. 

A 6 H. P thresher requires an average of 600 kilogram-metres per 
kg. of sheaves yielding 0.33 kg. of grain; assuming that a working hour 
consists of 50 minutes, the machine can thresh 2 250 kg. of sheaves, yield- 
ing 750 kg. of grain per hour. 

Given a contractor’s price of 25 fr. per hour, the grain costs 3 33 fir. 
per 100 kg., to which the amount of cost of the labour and teams supplied 
by the farmer must be added. 

According to M. F. Lesotjrd, threshing wheat in Sa6ne-et-I<oire cost 
before the war from 1.25 fr. to 1.50 fr. per sack of 120 kg. (or 1.04 to 1.25 fr. 
per 100 kg.) and in 1919 it cost 4.50 to 5.50 fr. per sack (or 3.75 to 4.85 fr. 
per 100 kg.). 

It is desirable to establish co-operative threshing societies, which 
could buy the machines with advances from the Credit agricole obtained 
through la Caisse regional de Credit mutud agricole of the district to 
which they belong. 
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334 - Cost of Producing Apples in Five Counties in Western New York, 1910-15. — 

a/T tt.tto g. H., in the United States Department of Agriculture, Bulletin No. 851, pp. 1-47* 
Tables XXV, Figs. 15. Washington, D. C., July 30, 1920. 

A record of the relation the orchard bears to additional enterprises 
such as the cultivation of other fruits and beans, potatoes and hay, with 
details of the orchard practices followed by the more successful growers, 
the effect of these practices on yields, the returns derived from different 
systems of orchard management, and the cost of maintaining orchards 
under each system. Detailed information is given as to the time required 
to perform each operation, the necessary equipment, the size of the orchard, 
the age of the trees, the yield of fruit and other related factors. This 
investigation was made on 218 apple bearing orchards in the most intensive 
apple producing area in Western New York, including the counties of 
Monroe, Niagara, Ontario, Orleans and Wayne. The size of the orchards 
averaged 35 trees per acre, and the average age was 40 years. The 
Baldwin variety constituted from 50 to 60 % of the apples grown, and Rhode 
Island Greening ranks second. 

The average investment per acre for the orchards here considered 
was about $500. This investment was highest in Orleans County and 
lowest in Ontario. The total equipment investment per farm was 
$1,158,64 of which about $240 represented the spray outfit. Apart from 
tide latter, the equipment cost $7.75 per acre. 

The following list gives the average time required and the cost for 
the different operations with a crew of one man and two horses 


Implement 


1 1 

Acres in 

10 hours 

Cost per acre 

Walking plough. 



I.98 

1 3.00 

Roller. 


* * 1 

I2.07 

0.45 

Disk. 

. 

1 

7*03 

0.84 

Spring tooth harrow. 


1 

9.67 

0-57 

Spike tooth harrow. 


hj _ 

n-53 

0.48 


The most economical means of applying manure was with the spreader. 
A crew of 1 man and 2 horses with a spreader, applying 9 tons of farmyard 
manure per acre, covered nearly 2 acres in 20 hours. 

The total maintenance cost for the 218 farms was $24.75 P er acre 
or 29 cents per barrel. Deducting a credit for the use of the orchard as 
pasture, there is left a net cost of $24.04 per acre, about 20 % total net 
cost of production. The total handling cost was $26.52 per acre or 32 
cents per barrel, i. e. 10 % total net cost of production. 

The following table gives a summary of all costs (218 records, western 
New York, 1910-15 inclusive). 
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Item 

Five Counties 84.1 barrels 

Item 

f 

Five Counties 84.1 barrels 


Cost 

Cost 


Per acre 

Per barrel 

1 

Per acre 

Per barrel 

Manuring. 

$ 2.05 1 

$ 0.0244 

Picking .. 

$ 12.05 

10-1433 

Fertilising.1 

0.1C 

.0019 

Shaking, picking up f 



Pruning. 

4.85 

■0577 

and hauling . . . 

O.92 

.0109 

Brush. 

2.14 , 

-0254 

Sorting and packing 1 

6.34 

.0754 

Ploughing. 1 

1 2.40 

.0285 

Picking up and haul 


i 

Other cultivating. . 

I 4.26 

.0506 

Culls. 

1.94 | 

-0231 


; °- 8 ^ 1 

.0106 , 








Propping. 1 

0.671 

.0080 

Total net handling 

1 

! 

Miscellaneous . . . 

0.0S . 

.0009 

cost mintre cull 



Sowing cover crop . j 

0.09 ' 

.0011 

J credit.. 

12.06 

.1434 

Harrowing » . 1 

0.26 

.0031 1 


• 

1 

Mowing. 

0.10 | 

| .0012 . 

1 Total material cost. 

49.07 

•5835 

Dormant Spray . - 

r .99 , 

•0237 

i Total fixed cost . . 

33 - 6 i 

.3996 

Summer. 

4.81 

1 

.0572 1 

| 




'Total material and 

1 


Pasture credit. . . 

.71 1 

.0084 

fixed costs . . . . 

1 82.68 

.9831 

Total net mainten¬ 



j , 

118.78 

1.4124 

ance labour cost 

24.04 

.2859 | 

1 1 




The average net cost of production was §741 per barrel. By deduc¬ 
ting the same, the average net profit was 79 cents per barrel, with an ave¬ 
rage yield of 84 barrels per acre, or a net profit of $66.36 per acre. If 
interest on investment ($25.72) is considered as profit rather than as ex¬ 
pense, there is a net profit of $92.08 per acre or 18 % on an investment 
of $5x4. 

The product in this case is the marketable barrelled apple. The bye- 
products are the apples sold to the dryer, cannery or cider mill. 
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GENERAL INFORMATION 

335 - The Piqrtopathological Services of Uruguay and the International Phytopatho¬ 
logies! Convention of Rome. — Communicated by Di. E. J. Rovira, Delegate ot 
Uruguay. 

I have the honour of communicating to my esteemed Colleagues 
of the Permanent Committee, the information that, by the instrumentality 
of the Minis try of Foreign Affairs, I have received from the Ministry of 
Commerce of my country. This communication not only shows the in¬ 
terest taken in the Phytopathological Services by the Government Autho¬ 
rities of Uruguay, but also manifests their entire approval of the work 
accomplished, and the conclusions reached, by the International Phyto¬ 
pathological Conference held in Rome. 

The present constitution of the organisation of the Uruguayan Phy¬ 
topathological Services completely complies with the formalities declared 
obligatory by the Convention of Rome in the case of all the contracting 
States. Through the initiative of Uruguay, an International Phytopa¬ 
thological Conference, similar to that held in Rome, met in Montevideo 
in May, 1913. It approved three Conventions which, taken together, 
indicate and establish the same measures as those enforced by the Con¬ 
vention of Rome, and lay similar obligations upon the adherent States. 

For this reason, the Ministry of Commerce is of opinion, that there 
is nothing to hinder Uruguay from notifying her adherence to the Rome 
Convention. 

In accordance with Art. 9, of the International Convention of the 
« Defensa Agricola » signed at Montevideo, an International Bureau, with 
headquarters at that town, has been established under the direction of 
an agricultural expert appointed by the Government of Uruguay. We 
may therefore conclude that this Bureau will be of great use in establsliing 
international relations with a view to diffusing ’nformation respecting the 
movements of agricultural pests, and the means of their control. 

The fact of its existence shows that since the headquarters of this 
movement in established in S. America, Uruguay should recognise its 
own obligations and those of the other States united together by the bond 
of a common aim. 

In agreement with tins view, and in consequence of the conclusions 
arrived at by the International Phytopathological Conference of Rome, the 

[ 335 ] 



DISEASES DUE TO FUNGI, ETC. — RESISTANT PI*ANTS 


36l 


Ministry of Commerce passed the following resolution on September 3, 
1914:- 

1) All plants, or parts of plants, intended foi cultivation, as well 
as flower-bulbs and cut flowers sent abroad, shall not leave the Country 
unless they are provided with a certificate stating them to be free from 
the plant parasites enumerated in the official list of the importing State 

2) The General Direction of the “ Defensa Agricola ” is required 
to take all the necessary measures for supplying these certificates and ob¬ 
taining the exporters’ declarations in accordance with the stipulations of 
the International Phytopathological Conference of Rome 

3) The products mentioned in Art. 1 shall only be exported from 
ports authorised by the general regulations dealing with the protection 
of agriculture. 

I much regret that this information did not arrive in time to be in¬ 
corporated in the interesting report on this subject presented to the last 
General Assembly by the Hon Delegate of Sweden, but I hope that it 
will nevertheless be received with satisfaction by the Permanent Committee. 

As regards the definitive adherence of Uruguay to the Convention 
of Rome, I am awaiting the instruction, of my Government. 


DISEASES DUE TO FUNGI, 
BACTERIA AND OTHER DOWER PLANTS. 


330 - Ths « CigaarallonB” Whaat of Molise, Italy, Resistant to Rust, Lodging and 
Grain Shedding. — See No 283 of this Rovum 

337 - u Mogarbia 99 Wheat of Cyrenaica, Resistant to Lodging and Immune to Smut. 

— See No 2S3 of this. Retiew 

338 - Resistance of Different Varieties of Cabbage to Fusarium conglutinans 
Wollenw. in the United States. — tovfs, i, r , wvlicer, i c ,aad risD\LF,w b , 

in if^ncultufal E^pbfitnc if St it inn of the Utii ersth it W isconsiti Rt search Bulletin, 
No 4S, pp 3 3^, tables j figs iu Madibon, November, 1 

The general facts legarding the nature of Cabbage Yellows [Fusarium 
congluiinans Wollenw), and the results obtained with various control 
measures and with different varieties of cabbage resistant to disease in 1915, 
have already been described (1). Since then, woik has been continued 
with new and advantageous results here notified by the authors, with spe¬ 
cial reference to the resistant Wisconsin Hollander strain selected from 
the commercial Hollander or Danish Ball Head, used for winter storage 
purposes (1) from which further selection was made and a new resistant 
strain secured which combines earlier maturity with a rounded head and 


(1) See R , Match, 1016, No 35 s and R , May, 1918* No. 594 (JW) 
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shorter stem, and distributed under the name of Early Wisconsin Hollander, 

In order to meet the needs of the Kraut industry, resistant strains 
have been selected horn two of the leading commercial Kraut varieties, 
Brunswick and All Seasons. The so-called Wisconsin Brunswick XI-7-1 
strain so obtained, pioved the best of those tested in 1918 and 1919 but 
although the needs of Wisconsin groweis in certain districts seemed fairly 
well met by the Wisconsm Hollandeis and Wisconsin Brunswick, these 
2 varieties did not adequately meet the national situation The lesistant 
stiains, however, obtained by selection fiom the All Seasons hybrid strain 
showed only 2 % of Fusarium infection, and the selfed stiains scarcely 
more. This was a distinctly bettei showing than was made m the paral¬ 
lel trials the same season with the 2 above mentioned selections. 

The following selections of other resistant varieties are recommended 
for further propagation and selection. Maryland Flat Dutch, All Head 
Early, Glory of Enkhuizen, Copenhagen Market and Late Flat Dutch. 
Attention is drawn to the fact that Fnsanwn congltdinans is often confu¬ 
sed by growers with the bacterial black lot [Bacterium cumpesl/e), and that 
the selected strains mentioned have not proved to be especially lesistant 
to this noi to the other common cabbage diseases such as Phoma brassicae 
and dub root [Plasmodi 0phora brassicae) In all cases the degree of re¬ 
sistance to Fusarium shown by these strains is relative, not absolute. The 
seedlings are less resistant than the plants after tiansplanting. In consi¬ 
deration ot the tact that high soil temperature favours the disease and low 
temperature inhibits it, the best results are obtained under Wisconsin 
climatic conditions by starting even tlie lesistant strains in a non-infested 
seed bed to avoid possible seedling inlection These stiains aie then 
sufficiently resistant after transplanting to give a con meicially successful 
crop even on badly diseased soil. In order that the present standards 
may be effectually maintained, seed must be employed secuied from plants 
carefully sdected for resistance and type fiom tecognised infested fidds. 
The authors consider that through further selection, lesistant stiains 
suited to an3 T localised conditions could be seemed. 

339 - Behaviour of the “ Teroldigo 99 and “ Negrara” Vine varieties of Tientino. 

Italy, as Regards Diseases and Pests. — See No 302 of tins Remm 

340 - The Part Played By Copper inAnticiyptcgamieMixInics.—Vnirmru, viaia 
Sagnier, H and Gervais, P , in the Comptcs icndm dts Seances dc VAcadimte cPAsrlr 
culture de France , Vol. VI, No. 31 (October 27, 1920), pp 76-2-766 and 754-756. Pa¬ 
lis, 1920. 

It occurred to M. and Mme. G Vuiedietj that it would be interesting 
to determine whether copper is realty an essential ingredient ol anticryp- 
togamic mixtures, or in other words, whether metallic copper is the subs¬ 
tance which destroys the zoospores of the “ mildew " of the vine. They 
were of opinion, that it was necessary to test this supposed toxic action, 
as GaijppE and his successors have shown that metallic copper and most 
cupric compounds, with the exception of certain very acid salts such as \ 
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the sulphate or chloride of copper, axe innocuous to nearly all forms of life 
other than cryptogams. 

M. and Mme. Viixedieu first proved the truth of the theory of the dis¬ 
solution of cupric mixtures by rain-water. They had already demonstrated, 
by previous experiments, the fallacy of the statement that milk of lime act 
ing upon a solution of copper sulphate gives rise to the formation of 
copper hydrate, which is transformed in the air into basic copper carbonate 
(hydrocarbonate) (1). 

Subsequent experiments made with rain-water containing gmmnniq 
or carbon dioxide, or both substances in varying proportions, as well as 
experiments on basic sulphate or basic carbonate of copper, both pure and 
mixed with lime, sodium carbonate, calcium carbonate, or calcium sul¬ 
phate have led to the conclusion that 

1) With normal rainwater, it is impossible to dissolve traces of 
copper equal to 1 millionth part. 

2) It is necessary to increase a hundredfold each of the gases 
present in rainwater, in order to obtain solutions containing a millionth 
part of copper. 

The idea, hitherto accepted without any proof, that cupric deposits 
are dissolved by rain-water, seemed so unlikely to M. and Mme. VuxEdieu 
that they investigated the cause of the effect produced by anticryptogamic 
mixtures. They turned to account in the laboratory the experimental results 
of J. Perraud, who replaced sulphate of copper by the sulphate of nickel 
or cadmium with equal success, in mixtures used for the control of vine 
" mildew.” They studied the effect of copper and its compounds upon 
moulds in general, and succeeded in growing these fungi in media cont¬ 
aining 2,5, and even io % of ammoniacal citrate of copper; PmiciMwn 
qlaucwn will even live on a saturated solution of this salt. 

It may be concluded from the results of these experiments, that the 
contact of a strong mineral add, such as sulphuric add, or of a mineral 
base or oxide, prevents the development of the fungus spores by altering 
the chemical composition of the contents of the initial cell, which has little 
power of self-defence. It also seems possible, in the case of vine mildew 
and other fungi, to attribute the action of the copper sulphate to the free 
sulphuric add it liberates in solution, and to regard the effect of the hydro¬ 
carbonate as due to its basic nature. 

In the same way, we may explain the more powerful effect of really 
( alkaline mixture, where the alkalinity of the lime is added to that of the 
cupric base. 

Finally, M. and Mme. Vuxedieu confirmed their results by another 
experiment made directly upon the Peronospora, Phytofhthora infestans. 
They introduced into culture tubes with solid media pieoes of healthy 
potato (their freedom from disease being shown by control pieces) that 


(1) See C. JR. des Stances de VAcadimU des Sciences, Vol. CI/XXI, p. 360. Meeting 
of Aug. 9, 1920. 
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had been soaked for a period Varying from 6 hours to 4 days in 1 per 1000, 
1 per 10.000, and 1 per 100.000 solutions of ammoniacal copper. These 
slices of potato, while dripping with the cupric solution, were sown with 
zoosporangia of Phyiopldhora taken from similar solution. After 4 or 3 
days, all of them produced the conidiophores (zoosporangiophores) and 
zoosporangia characteristic of potato “ mildew." 

As regards, vine " mildew." M. and Mme. VmEEDiEU, in 1920, in¬ 
troduced into vine stocks a sufficient amount of ammoniacal citrate of 
copper to allow of the presence of the copper being detected in the sap 
and leaves of the plants thus treated. These leaves were, however, at¬ 
tacked by “ mildew." According to these investigators, copper is thus 
no more toxic to the fructifications of Peronosporaceae than to other fungi. 
It would hence appear possible a priori to replace it in anticryptogamic 
mixtures by another and more common metal. 

The results announced by M. and Mme. Vuxedieu led MM. Viala, 
H. Sagnier, and P. Gervais to make the following remarks 

M. Viaia considers that the conclusion arrived at by M. and Mme. 
Vuxedieu is not exact from the practical standpoint. It again leaves the 
question undecided whether it is really the copper that affects the “ mil¬ 
dew " of the vine, or whether it is the acid or base present in the mixture. 
If however, the laboratory experiments of these two workers were con¬ 
firmed, it would greatly reduce the expense of the control of vine mildew. 

M. H. Sagnier suggests that as these researches have only taken 
the form of laboratory experiments, it would be advisable to counsel vine- 
growers to continue the treatment which has hitherto proved efficacious, 
and to wait until the new theory has been tested practically. 

M. P. Gervais commends M. Sagnier's prudent advice to vine- 
growers, and remarks that when it has been proved by numerous experi¬ 
ments that copper has no effect upon mildew, some other method of treat¬ 
ment can be adopted, especially if it be more economical, but that the 
question is at present in the laboratory experiment stage. As long as it 
has not passed into practice, the only wise course is to continue to use 
the means of protection that have been recognised for a great number of 
years as being effective. 


341 - Diseases of Wheat In Parana, Brazil.— See No. 285 of this Review. 


342 - Septogloeum Arstchidis> Leaf Spot of the Peanut in South Africa.—V an 
der Bijl, P. A., in Union of South Africa , Journal of the Department of Agriculture , 
Vol I, No. 6, pp. 528-530, figs. 2. Pretoria, Sept 1920. 

In South Africa and especially along the coastal region of Natal, the 
peanut is seriously attacked by Septogloeum Arachidis Rac. The disease 
dhows itself as blade, circular to irregular spots or flecks on leaves and stems; 
the attacked leaves die early and shrivel up or fall. 

This leaf spot has also been notified in Transvaal, British East Africa 
and in countries other than Africa 
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Since the da,mage caused at times by the fungus is considerable, it 
is recommended that the material from diseased fields be burnt or else 
deeply ploughed into the ground. 

Crop rotation should be resorted to in old lands. In regions where 
the trouble is known to occur a fungicide sprayed early before there are 
signs of disease is advised. If this spray will not benefit plants already 
badly diseased, it is however, even in these cases a distinct advantage as 
it will kill the spores of the fungus through which the disease is dissem'- 
nated. 


343 - Anaerobic Bacteria and Gununosis of the Walnut in France. — DtJFRKNOY, Jft, 
in the Comptes rendus des Seances de la Sociiti^ de [Bioloeie, VoL IyXXXTV, No. 3, 
pp. 132-133. Paris, 1921. 

Of recent years, a disease has attacked walnut trees of all ages in the 
central Massif and in the Pyrenees; patches of dead trees are seen surroun¬ 
ded by dying ones, and the malady is extending to the walnut plantations. 
At Nuces (Aveyron), where the walnut has been grown commercially 
from very ancient times, the disease shows itself on the trees at the edge 
of the patches, by a withering of the top branches; cracks appear in the 
tranks, the bark becomes dry at the junction of trunk and root, and root- 
rot sets in. The first sign of root-rot is a black discoloration of the extremi¬ 
ties from which the cortex is easily detached. Mycelial filaments pene¬ 
trate into the portions of the roots that are not discoloured filling the 
cells of the medullary rays with brown or greyish swollen bodies (arthro- 
spores or conidia ?). 

Sections of the collar or of the roots reveal (disseminated through the 
cambium, the wood, and especially the pericyde) numerous cells massed 
on the brown edges of the root cankers, and filled with yeHowishbrown 
gum. Owing to the destruction of the pectic substance of the middle la¬ 
mella, the cells become separated at the comers, and the membrane turns 
brown. Fragments of roots affected with gummosis, but not discoloured, 
after being sterilised and split were placed on peptonised gelatin containing 
glucose, or enclosed in it. No change occurred in the parts exposed to the 
air, but from those that were protected from its action, there extended 
through the gelatin, right down to the bottom of the tubes, grey colonies 
of short-rod shaped bacteria enclosed in a mucilaginous zoogloea, but 
which became mobile in water. 

It is impossible to be certain whether these anaerobic bacteria ate 
responsible for the death of the walnut-trees, or if, as Comes and Savastano 
maintained in the case of the bacteria found by them, they are merely 
secondary parasites that have penetrated into the trees through lesions 
due to bad weather (cankers caused by frost cracks). 

344 - Diseases and Pest of the Vines in the State of Rio Grande do Sal, Brazil — Se 

No. 301 at Hiis Review. 
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345 - Phomopsis Pseudotsugae Deuteromycete Injurious to Pseudotsugae 
Douglasii, in England — Alcock, N. E j m The Gardener 1 6 Chronicle, Vol. I/XIX, 
No 1778, p. 45, figs 1. Jan. 22, 1921 

During the summer and autumn of 1920, plantations of Douglas Fix 
{Pseudotsuga Douglasn) were attacked by Phomopsis Pseudotsugae (1) 
in several English localities; the characteristics associated with the attack 
were similar to those previously observed in Scotland. 

The disease in causing serious loss among the English plantations. 
In one case in Hampshire in 1919, over 20 % of the young leaders are re¬ 
ported to have been killed, which will seriously affect the future shapeliness 
and value of the trees. In an adjoining plantation with trees of about 
8 years old, considerable numbers of stems and branches are affected. 

At Bagshot (Surrey) in the nursery at Ripley, the disease has attacked 
and injured a considerable number of transplants, %. e. 4 year old plants. 
At Swinley (Berkshire) and in other nurseries, the disease has attacked 
the leader or the young branches of a considerable number of plants. 
It has been found at Midhurst (Sussex), and is probably widespread, and 
is evidently a serious pest as regards young plantations of P Douglasii . 

346 - Botrytis Douglasii , Hyphomyeete Iniurious to Pseudotsuga Dou- 
g/asii 9 Newly Recorded in Scotland. — Wilson, M , m Transactions of the Royal 
Scottish Arboricultural Society, Vol. XXXIV, Pi. 2, p. 223, Edinburgh, Nov 1920. 

Diseased specimens of the Douglas Fir ( Pseudotsuga Douglasii ) were 
collected in Perthshire add were found to be attacked by Botrytis Douglasii ; 
a disease which is widespread on the Continent, but which up to the pre¬ 
sent does not appear to have been recorded in Scotland. The specimens 
which were taken from the lateral branches of a tree about 18 years old, 
have a very characteristic appearance. The terminal portion of the shoot 
is brown and withered, and the stem, as a result of the attack of the fungus, 
loses its rigidity and bends over a few inches behind the apex, from 4 
to 6 in., of the branch are killed. The brown leaves near the apex usually 
persist, but those further back fall, and the bent portion of the stem is ge¬ 
nerally bare. The delicate grey mycelium of the fungus, which can be 
seen with a lens, produces during the summer, numerous conidia, which 
germinate at once in water and infect the young developing shoots and 
needles. In the autumn small black sderotia are produced, and burst 
through the bark often under the old bud scales. These sderotia, if kept 
in a damp atmosphere, produce numerous branched conidiophores which 
bear large numbers of conidia. 

It is probable that B . Douglasn is identical with the common sapro¬ 
phytic mould B. cinerea 

Several investigators have shown that this saprophyte is capable of 
growing as a parasite on silver fir, larch, spruce as well as P$. Douglasii , 
and it has been notified on the larch and Scotch pine (Pinus sylvestris) 
in England. 


(i) See R , Jan. 1921 , No. no. (Ed) 

f*45-34«J 



INJURIOUS INSECTS, ETC. — GENERAL 367 


Under damp conditions, it spreads rapidly and may cause considerable 
damage. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

347 - New Aphids Discovered in Italy. — del guercio, g., in Redm, Voi. xiv. Parts 1 
and 2, pp. 107-136, 1 plate. Florence, February 10, 1921. 

Observations on the morphology and systematic position of 9 species 
and 2 genera of aphids that the author describes as new to science. To¬ 
gether with the new species, the author mentions two others already 
known to science, and which he places in the genus Eucarazzia, that he 
has just created, beside those insects he describes for the first time 

1) Rhopalosiphum trilineatum n. sp., collected from chrysanthe¬ 
mums in the Val di Nievole, and the Valley of Montecatini. 

2) Anuraphis fasciatus n. sp., found on lucerne in the above-men¬ 
tioned localities. 

3) Anuriella dorsolineaia n. gen. and n. sp., also found in the above 

places. 

4) Pentaphis viridescens n. sp., on the rhizomes of couchgrass 
(Agropyrum repens) in the Cascine at Florence. 

5) Pentaphis apuliae n. sp., found in the meadows of St. Cecilia 
(Foggia) 

6) Tetraneiira reticulata n. sp., found under the same circumstances. 

7) T. flavescms n. sp., on wild barley in the neighbourhood of Flo¬ 
rence. 

8) X. agnesii n. sp., on the flowers of the olive in the Province of 
Porto-Maurizio. 

9) Eucarazzia picta n, gen. and n. sp., on the leaves of field calamint 
(C. Acinos) at Acicastello (Catania). 

10) E. calthae (Koch) {Rhopalosiphum calthae Koch). 

11) E. najadum (Koch) (Rh. najadum Koch). 

34S - New Weevils Injurious to Various Cultivated Plants in Africa, Asia and 
Oceania.— Marshall, G. A. EL., in Bulletin of Entomological Research, Vol. XI, 
Pt. 3, pp. 271-278, pi. 1. London, Dec. 1920. 

Description of the following Curculonideae: 

1) Tanymecus destructor n. sp., injurious to maize, and sweet po¬ 
tato in S- Rhodesia; 

2) X. agricola , injurious to maize in S. Rhodesia; 

3) Isaniris ater , occurs very commonly on trees of the genus Bra- 
chystegia , and also attacks various cultivated plants, including citrons, 
in S. Rhodesia and Nyasaland. 

4) Systates exaptus, commonly found on different herbaceous 
plants; appreciable injury caused to young maize plants in S. Rhodesia; 

5) S. chirindensiSy found on leaves of coffee bushes in S. Rhodesia; 

6) Calandra shoreae , attacks seeds of the sal tree (Shorea rohusta) 
as well as those of Dipterocarpus turhinatus , in Mauritius and various parts 
of India; 
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7) C. glandium, bred from acorns of Quercus incana and Q. dilitata 
in various parts of India ; 

8) Stenommatus musae, found breeding in the corm ot a banana 
plant in the Hawaiian Irlands. 

349 - The Hymenopteron Opius fletcheri as a Parasite of the Melon Ply 
( Bactrocera cucurbitae) a Dipteron Injurious to Various Cultivated Cu- 
eurbitaceae, in the Hawaiian Islands. — Willard, h E, m journal of Agricul¬ 
tural Research V6L XX, No 6, pp 423 138, figs 13 Washington D C , Dec 15,1920. 

The braconid parasite Opius fletcheri Silvestri was introduced into 
the Hawaiian Islands from India in May, 1916 to destroy the Melonfly 
{Bactrocera cucurbitae Coquillet) which had been causing great losses to 
vegetable growers of the islands. B . cucurbitae is the only host which 
0 . fletcheri attacks freely under field conditions, although the hymenop¬ 
teron can be bred freely in the laboratory from the Mediterranean fruit 
fly {Ceratitis capitata Wiedemann). However, from many thousands 
of C. capitata , secured from fruits collected in the field, only four adult 
O. fletcheri have been reared. 

The author gives a detailed description both morphological and bio¬ 
logical of this hymenopteron. Since its introduction into the Hawaiian 
Islands it has become firmly established on all the larger islands of the 
group, and has shown itsdf capable or reducing the number of B. cucur¬ 
bitae by at least 25 %, even when the host larvae are developing in fruits 
the size and nature of which makes parasitism difficult In a location, 
where fruits and conditions are most favourable to its reproduction, it has 
reduced the flies so greatly that they have almost ceased to be a pest. 

350 -Poultry as a Moans of Checking Insect Pests in Fruit Orchards.— See No. 3250! 

this Review. 

351 - Ghloropicrin as an Insecticide for the Destruction of Seed Parasites .— See No. 265 

of this Review 

352 - Alcides Jeucogrammus, Coleopteron Injurious to the French Bean and to 
Vigna Caijang in Rhodesia. — JACK, R. w., in The Rhodesia Agricultural 
Journal , Vd XVII, No 5, pp 452-455, pi 2. Salisbury, Oct 1920. 

Since 1913, where it was observed in a garden near Old Umtali, the 
Curculionidae Alcides leucogrammus Erich (Bean Stem Weevil) has appeared 
annually on the experimental plots at Salisbury, and has been observed 
on farms in different parts of Mashonaland. 

It has only been found attacking French beans and Cow peas ( Vigna 
Catfjang). 

The beetles feed mainly upon the stems and branches of the host 
plants in which they cut longitudinal grooves. The eggs are laid in cavities 
at the base of the stems ; these are first prepared by means of the mouth 
parts. The larva feeds on the tissues at the base of the stem, several 
commonly being found on one plant, and considerable swelling, often 
accompanied by the formation of callus, results. When only one larva is 
present, it is often entirely enclosed in the swollen stem and callus may 
not form to any great extent; but when, as is often the case, several are 
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present, some are only partially buried in the stem and much callus may 
be present. 

A plant may apparently carry one grub without actually dying, but 
its growth and production are seriously interfered with. Many plants 
are killed outright and others become yellow, drop their leaves and die 
more slowly. 

After describing the stages and habits of the weevil, the author states 
that no parasites have been bred from the grubs. Observations in the 
field, have, however, indicated considerable destruction by natural enemies, 
of the pupae or resting adults, and probably also the larvae. The driver 
ant Dorylus hdvolus appears to be the chief enemy in this respect. 

All plants subject to attack should be pulled up and burnt. 

353 - Earias instil amt , var. anthrophilana , a Macrolepidopteron Parasitic 

on the Cotton Plant and on “ Combo” (Hibiscus esculentus) in Cyre- 

naica. — Zanon, V, in the Rivista di AgncoUura, Year XXVT, Nee. 1 and 2, pp. 5 

and 23-24. Parma, 1921. 

In 1919, a regular invasion of the macrolepidopteron Earias insidana 
var. anthophUana was reported from Benghasi, where it had attacked 
Hibiscus esculentus . In preceding years, this insect had also been found 
in Benghasi, and had done a certain amount of injury to cotton (1 Gossypium 
barbadense). 

In both cases, the caterpillars injured the fruits more or less, so that 
the crop was considerably damaged. 

It is certain that, in Cyrenaica, there are two generations of Earias 
insulana on the two host plants: if the season is good there is a third, but 
this confines itself to the Hibiscus . 

As a control measure, it has been advised, in Upper Egypt, to keep 
all Malvaceae as far as possible from the cotton plantations. The author, 
on the other hand, suggests that H. esculentus should be sown very early 
near the fields of cotton, for since its fruits are much tenderer and earlier 
than those of the latter plant, it would attract the first generation of in¬ 
sects. After the moths have laid their eggs, all the " gombo ” fruits should 
be gathered, and the plants pulled up, before the insects are able to assume 
their adult foim. 

354 - The Tobacco Slug {Lema biiineata) In South Africa. — Van der Mbrwb, 

C P., in Union of South Africa , Journal of the Department of Agriculture, Vol. II, 

No. 1, pp. 28-38, figs. 3. Pretoria, Jan 1931. 

Since 1911, the slug Lema biiineata Germar, has been observed several 
times in Natal, also in the Orange Free State, in the Cape Province, and in 
Swaziland. Its native home appears to be in South America and it is 
likely now to become a serious pest from the commercial standpoint as 
regards tobacco cultivation in South Africa. 

This beetle is popularly termed tobacco leaf slug and has the habit 
of attacking the tobacco in the seed beds, field, curing sheds and even in 
the bales. 

In the field, the lower side of the leaves are attacked by the larvae, 
in dose masses. Later, they separate and eat large ragged holes in the 
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leaf. If many larvae are present on a leaf, in a short time only the midrib 
and a few large side ribs will be left. In the seedbeds, the mode of attack 
is similar; the central plants which axe dose together being attacked first. 
In some cases, half the p lant s have been destroyed, dozens of larvae being 
found on every leaf, and in other places, the plants, both in the seedbeds 
and in the fields, were completely destroyed. The tobacco is only attacked 
in the caring sheds and in the bales when still green. In the Piet Rdief 
District, the custom is to cut the whole plant and hang it up in the shed 
to dry, which demands more than a month, and there is, therefore, time 
for larvae to develop to maturity. The damage done in sheds is very 
great, and perhaps relatively greater than in the field, as the insects are 
better protected from natural enemies and unfavourable dimatic condi¬ 
tions. Such damage can be prevented by other methods of drying, but 
it is thought the damage in the shed will be trifling if the pest is properly 
controlled in the field. 

The author gives a detailed morphological and biological description 
of the insect and its various stages and habits. 

In Durban the possible maximum number of generations in the year 
appears to be eight. Besides on tobacco, the slugs have been observed 
to feed on PJiysalis spp. Nicandria physaloides. Datura Stramonium and 
D. Tatula* At Cedara, it occurs on potatoes. The adults appear to have 
the same food plants as the larvae, but they are not so voracious and do 
not do so much damage. 

As regards means of distribution, the greatest danger appears to lie 
in transported bales of tobacco. According to certain reports the pest is 
greatly favoured by wet weather and moist soil. 

Amongst the natural enemies, may be mentioned, in order of impor¬ 
tance, the ants Pheidole punebulata and Myrmicaria eumenoides; and 
amongst the Rhynchotes different species of the fam. Reduvidae have been 
seen attacking both beetles and slugs. 

A spider has been observed carrying off both young larvae and adults 
of L. bUineata. Chickens and turkeys willingly eat the larvae. Cocoons 
have been found eaten out, apparently by a rat or a mouse. 

Several control measures have been tried with success, e. g. hand 
crushing; spraying with arsenate of lead (in paste form 2 lb. of paste in 
50 gall of water and in dry powder ilb. in 25 gall, of water; the powder 
is generally preferable to the paste); dusting with arsenate of lead powder; 
dipping young tobacco plants before setting out in the field in arsenate of 
lead and water of the strength recommended for spraying. 

355 - Tamarind Pod-Borer, Sitopbilus linearis in the United States* — Cotton, 
R.. T, in Journal of Agricultural Research , Vol. XX, No. 6, pp, 439-446; pi. 1. Washing¬ 
ton, D. C., Dec. 15, 1920. 

The literature of North American entomology contains occasional 
reference to the cuxculionid beetle Sitophilus linearis (Herbst), but nothing 
definite has been published regarding the biology of this weevil or the 
extent of its distribution in the United States. 

The tamarind pod-borer was described in 1797 from specimens obtain- 
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ed from the West Indies, where the weevil had been introduced with its 
food plant, the tamarind. It is undoubtedly indigenous to India, but 
has now spread to all places where the tamaiind is giown. In 1892 Casey 
noted the occurrence of S. linearis in North America, but in 1895 Chit¬ 
tenden stated that in his opinion linearis should not he inserted in the 
North American fauna list until it could be asceitaincd that the species 
actually bred in some plant within the faunal limits. Up to the piesent, 
records of its occurrence in the United States refer to occasional specimens 
picked up in the Southern Atlantic and Gulf States, which had undoub¬ 
tedly been imported in shipments of tamaiind pods. The author has 
found it to be exceedingly abundant in southern Florida, where the tama¬ 
rind is now grown , there is, therefore, no longer any doubt that it is well 
installed within the North American faunal limits. 

In 1916, this species was notified as causing consideiable damage to 
the pods of the tamarind in Jamaica and even in India. The weevil is 
now known to occur in the United States, India, Brazil, Mexico, Ecuador, 
Jamaica, Montserrat, St. Bartholomew, Cuba and Costa Rica It occurs, 
undoubtedly, wherever the tamaiind is gtown. 

The attack is confined entirely to the seed pods; the adult weevils 
feed little, but the laivae boie in the seeds or beans and reduce them to 
powder. Tlic entiic crop is frequently completely destroyed unless prompt¬ 
ly liai vested and protected. 

Descriptive notes aic given oi the egg, mature larva, laival instars 
and of the pupa and of the life history, and biology according to observa¬ 
tions made in Florida. 

No parasites have up till now been reared from any of the stages of 
S. linearis . Larval and pupal stages were attacked and killed in the la¬ 
boratory by a predacious mite, Pediculoidcs ventricosus Newport. It 
seems very doubtful, however, that this mite would be able to penetrate 
to the larval burrows under field conditions. 

^56 - Rhabdopterus picipes , Colsoptera Injurious tc the Apple in th« New York 
State. — Sawylr, W. S, in l ht, (a malum J.ntomologis/, Vol. 1,11, No is, p. ■*65, 
pi. r. I/ondon, Dec. 1940 

On June 28,1920, in an orchard neat Sodus (New York), latge numbers 
of Rhabdopterus picipes Oliv. wete found ieeding 011 apples, especially 
variety Grimes Golden, eating out a shallow, irregular, hieroglyphic like 
channel on the surface. About 75 % of the apples were injured in this 
manner. 

The beetles continued feeding until the middle of Julv, after which 
time they were found feeding on the foliage of Viiis hedcracea, Rumex 
and wild strawberry. Apple leaves were not attacked. 

When feeding on the foliage, holes were made similar to the channels 
on the fruits; in some cases riddling the leaves so that only the veins re- 
mained. About August 1, the beetles disappeared. 

In 1920, the work of the insect seemed to be confined to the vicinity 
of Sodus and Savannah (New York). In the latter place it was most 
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abundant on the foliage of wild strawberry and Rumex. The damage to 
the apples in this locality was not great. 

Attempts to kill the beetles by spraying with arsenate of lead were 
not successful. 


INJURIOUS VERTEBRATES 

357 - Toxicity of Barium Carbonate to Rats, — schwarize, e. w. (Pharmacological 
laboratory), in United States Department of Agriculture, Bulletin No 915, pp. i-ix, ta 
bles 10, bibliogr of 20 works Washington, D. C., Nov. 12, 1920. 

A series of experiments on the toxicity of various substances to rats, 
and their suitability as poisons was undertaken in 1918, at the request 
of the Bureau of Biological Survey of the United States Department of 
Agriculture, for the purpose of obtaining toxological data for use in con¬ 
nection with the rat-extermination work in the zone of occupation of the 
American Expeditionary Forces. These studies have been continued be¬ 
cause of their importance to agricultural economics as well as to the public 
health. 

In the experiments here reported the brown rat was used as often as 
practicable, and the domesticated white strain was employed for obtaining 
accurate food-intake data, and for testing the relative efficiency of dif¬ 
ferent percentages of barium carbonate in the bait. The barium chloride 
administered was the ordinary crystalised salt (Ba Cl 2 - 2 H 3 0 ). The car¬ 
bonate, which was of high purity and free from soluble chloride, was al¬ 
ways used in the form of fine powder, having been passed through a 100 
mesh sieve. 

The subcutaneous lethal dose of barium chloride was from 45 to 89 
mg. per kilo and the oral lethal dose from 355 to 535 mg. per kilo. The 
results of the 2 sets of experiments, given in the order of the barium in¬ 
take per kilo, are in general agreement, the efficient lethal dose of barium 
carbonate being from 630 to 750 mg. per kilo. On the basis of the barium 
content, the carbonate is about 2 / 3 as active as the chloride. 

The average intake of food, both poisoned and unpoisoned, by hun¬ 
gry white rats used in these tests was 1 ' 200 of their body weight. 

An efficient concentration of barium carbonate in the rat bait was 
20 %. With this percentage, a rat is required to eat only 1 / tJ or 3 / H of a meal 
of average size, or 1 m to 3 / 2 66 of its own weight, in order to secure the in¬ 
gestion of a lethal amount. With this concentration, many of the rats 
die within the first 24 hours, the chief factor being the consumption of an 
amount larger than the minimum efficient lethal dose. From the results 
of both the pharmacological and the feeding tests, it would not seem 
advisable always to expect 100 % mortality from the administration of 
barium carbonate to rats in proper amounts 
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358 - Agriculture in Julian Venetia (1). — Tamaro, D., in the Giornale di Aptcokura delta 
Domenica , Year XXX, No. 43 * P- 13 7 . Piacenza, Oct. 24, 1920. 

Agriculture is practised in Julian Venetia under natural conditions 
that are common to a number of regions in Italy. The conditions of the 
coastal zones differ but little from those of Eigtiria, except that rainfall 
is less abundant and not so well distributed. The coast from Trieste to 
Salvore is swept more often by the “bora”, a strong N-E-E wind. The 
myrtle flourishes at Miramare : the coastal hills are covered with dive 
trees as far as'Salvore; laurds abound at Abbazia, and palms flourish 
in the Brioni islands and at Lupino. This favoured zone of Julian Venetia 
represents a fifth of the cultivated area. 

Between Gorizia and the sea, i. e., in Eastern Friouli (62,000 hecta¬ 
res in area), where the dimate is temperate, grain is cultivated, in regular 
rotation with artificial meadows and hoed crops. Other alluvial soils 
are found in Istria along the banks of various rivers, and these soils, as 
at Capodistria, Isola, and Pirano, are covered with vines, fruit trees, 
and vegetable gardens. The land around the Arsa and Orvieto rivers 
require improvement to stamp out malaria. These improvements would 
^enable the whole of Istria to be given an adequate supply of drinking and 
irrigation water. 

(x) See: Domenico Tamaro. VAgricoItnra doQa Venezia Giulia. Casalmonfenato, 1920. 
*Giotto Dainelm. I* Dataazia. Novane, 1st Geogr. de Agostini, 1918 (Ed.) 
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Seventy per cent, of the cultivated land consists of “ terre rosse ” 
(red earth), i, e., the Carso zone (566,000 hectares) comprising the islands 
of Caxnaro, and reappearing between Finme and Fianona. At an altitude 
of 1000 metres this zone extends in a northwesterly direction, occuping 
most of Istria, Trieste, Postomia, Iyongatico and, as it nears the Isonzo, 
slowly drops, occuping part of the districts of Gorizia, Gradisca, and Tol- 
min n and ends by mingling with Jurassic and triassic formations. 

The Carso consists of plateaux and hilly, undulating terraces, with 
soils derived from eocene formations collected in deep pockets and forming 
veritable oases covered with luxuriant vegetation, which is often dried 
up in summer. In Istria, at an altitude ot 350 metres, the olive and other 
fruit trees are grown in these soils, more or less associated with cereal crops 
which, in their turn are grown on fallow land in order to conserve soil 
moisture. Above this altitude, meadows and woods predominate, with 
vast areas under cereals and potatoes. 

The productive agricultural land of Julian Venetia covers about 
800.000 hectares and represents 94 %*of the total area. In 1913, the di¬ 
stribution of the various crops was as follows: 

250 000 hectares of pasture crop value 55 200 000 lire ; 

222 000 » of wood crop value 11100 000 lire ; 

120 000 » of plough and hand-worked land, crop value 78 800 OOO' 

lire; 

100000 » of meadow and alpine pastures, crop value 23 200 000* 

lire ; 

55 000 » of vineyards, crop value 31 700 000 lire ; 

53000 » comprising the districts of Postumia, Iyongatico, and 

Idria. 

The agricultural produce was thus worth 200 million lire, or 267 lire 
per hectare. 

The number of head of livestock in 1913 was 140 000 cattle, 250 000 
sheep and. goats, 60 000 pigs, and 10 500 horses. These animals gave 
a weight of 5 quintals per hectare, 6 quintals per hectare in Istria, and 5 
in Gorizia. The fodder obtained from rotatio 1 meadows, permanent mea¬ 
dows, and from pastures* including forest pastures, gave, -as hay*. 10,2 
million quintals. The ratio between tilled and meadow and pasture land 
is 1:3.5, and corresponds to that of the best agricultural countries; 
thus there should be a very high unit yield of grain, if, especially in Istria, 
it were not for the arid soils in the Carso, as these receive abundant rain 
in autumn and winter, but very little in summer. 

The Istrian cattle are of the podolian type improved by crossing with 
the romagnol breed, whereas on the platean of Gorizia, the Simmenthal 
breed has been introduced. The mountainous zone of Gorizia possesses 
the alpine type, which gives good milch cows. The number of sheep is 
very great, especially in Istria, for the poor Carsic pastures can only be uti¬ 
lised by sheep. In Istria the goats have providentially disappeared ex¬ 
cept amongst the rocky mountain tops. 

The forest produce is valued at a low figure, because no proper man- 
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agement has been applied save in the torests of Gorizia, Postumia, Longatico, 
and in certain other centres, such as Montona, in Istria The war wrecked 
most of the reforestation which had been effected with such difficulty 
on the Triestine Carso and reconstitution is urgently required. The 
average wheat crop is 10 quintals per hectare with a minumum of 8 quin¬ 
tals in Istria, and a maximum of 14 quintals in Gorizia. In Istria, maize 
yields 9.5 quintals per hectare, and Gorizia 22.6 quintals. The same dif¬ 
ference in unit yield is seen between the two provinces for all the other 
types of crops, as is shown in the following table : 


Average unit production of herbaceous crops in the provinces of Istria 

and Gorizia . 


Plant 

Total are^p 
cultivated 
in the 

two provinces 

Total 

production 
m the 

two provinces 

Average 
m cwt p 

Istria 

production 
ei hectare 

Gorizia 

Wheat, Barley, Oats, Rye . 

Hectares 

32 550 

Quintals 

288 000 

8 

14 

Maize . . 

93 973 

91 OOO 

95 

22.6 

Potatoes. ... ... 

T 3 657 

1 214000 

55 

I 4 I 

Pulse .... . . 

[ 4 354 

34 °°o 

7-4 

IO 

Rotation hay ... 

I 12 527 

680 OOO 

45 

61 


Istria suffers from drought to such an extent that even drinking 
water is scarce, and it is for this reason that rotation meadows are too little 
developed and fallow crops predominate. 

* But, in Istria there are 46 434 hectares under vines eithe r alone or 
grown in conjunction with the olive tree and with cereals. In the neighbour¬ 
hood of Trieste, the vine is not only cultivated with the olive but with 
other fruit trees as well as vegetables. The cultivation, associated or 
separate, of vegetables and fruit trees is equally intensive around Go¬ 
rizia, whilst, in the Friouli plain, the crops are grown in fields planted 
with lines of mulberry trees, where thiee and four year rotations, are 
carried out and where there is excellent pasturage in the Alps. 
Under the old regime, more attention was paid to forestry than to agri- 
colture, but less than in the other countries which formed the former Au¬ 
strian Empire. Agriculture in this region was directed by a central in¬ 
spectoral with head quarters at Trieste, and on which the chair of agricul¬ 
ture of each district was dependant. In Istria, however, a provincial 
law was passed instituting an Agricultural Council, whose president was 
nominated by the Government. The Province of Gorizia had an agricul¬ 
tural inspector nominated by the province who is still in office. 

. Em] 
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359 - Agricultural Possibilities In Ceylon. — The Tropical Agriculturist, vol. I, VI, No. i 
pp # i-2. Peradeniya, Ceylon, Jan. 1921. 

The possibilities of establishing and extending other industries in 
Ceylon is at present a subject much discussed. Although tea, rubber % and 
coconuts form the bulk of exports, these are, however, other export indu¬ 
stries that occupy comparatively important positions in certain areas of 
this colony. 

Experiments carried out several years ago at Hakgala and at Pera- 
deniya demonstrated the possibilities of cultivating camphor on higher 
elevations. Considerable areas of this crop were covered, but the greater 
portion has since been cut out and replaced by tea or timber. Now that 
the price for tea has fallen and the price for camphor has risen and accor¬ 
ding to information from reliable sources, is likely to remain high the cul¬ 
tivation of this product is worthy of reconsideration. 

Sisal (Agave sp.) has been demonstrated at the Anuradhapura Ex¬ 
periment Station to be a crop with possibilities for the dry zone, and a 
syndicate has undertaken the cultivation of this fibre upon estate lines. 
There are good prospects for this fibre and for Fmcraea as a crop for the 
small cultivator. 

The most promising results with regard to cotton cultivation have been 
obtained from certain areas of the Southern Province, and provision is 
being made for a trial upon a commercial scale of various varieties; and for 
the inauguration of a purchase scheme for peasant grown cotton. 

The robusta types of coffee are being extended. Plants of known 
percentage for selected seed bearers in Java have been secured during the 
past few years and are now coming into bearing 

Trials are being made at Anuradhapura with oil palms introduced from 
West Africa. It is considered possible that this oil producing crop may offer 
favourable prospects for cultivation upon lands not suited for coconuts. 

Other crops that deserve the closest investigation in Ceylon are sugar 
and limes. The former can be grown with profit and with careful culti¬ 
vation, high yields can be secured. The establishment of sugar cane ctflti* 
vation upon estate scale is a necessity under the present conditions, al¬ 
though it may also prove a profitable proceeding for small holders who 
supply canes to a central factory. Limes grow and yield excellently in 
many parts of the colony, and it has already been demonstrated in the 
West Indies that this crop is a profitable one. 

There are many additional crops which can be added to those at pre¬ 
sent under cultivation. Definite experiments are, however, essential at the 
start, and the establishment of an increased number of experiment stations 
under trained supervision is necessary. 

360 - Tsetse-Flies In Freneh West Africa. — rovbard, n (Head of the laboratory of 
the Pasteur Institute in Paris), in the Bulletin du ComtU d? Etudes historiqucs ei scientifi- 
ques de VAfrique Occidental* frangatse , No. 4, pp. 257-300, 7 fig. +1 map. Paris, July- 
September, 1920. 

The author studies successively: 

I. — The tsetse-flies ( Glossinae) of West Africa. 
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(a) General biological characters 

(b) The different species; their characteristics. 

The author distinguishes small species of less than 10.5 mm in length 
and large ones which are longer. Amongst the first, he mentions the pal- 
paUs group (GL palpates, GL paUicera, Gl . tachinoides) and the morsitans 
group (Gl. morsitans, GL longipaVpis). He identified in F. W. A the fol¬ 
lowing members of the second group: — GL fusca, GL nigvofusca, Gl ta - 
baniformis, and GL medicorum. 

(c) The habitat of the flies, biological and geographical condi¬ 
tions; 

(d) The tsetse-fly zones in F. W A. 

(e) The seasonal migrations of the flies The periodical variations 
in their geographical distribution due to meteorological conditions 

(/) Effect of geographical and geological conditions. Correlation 
between flies and soil. 

(g) Connection between Glossinae and the vegetative and climatic 
zones of F. W. A. Geographical breeds. 

II. — The flies and their relation to diseases caused by trypanosomes 
in West Africa. 

a) Variations in the resistance of different species of animals to 
the tsetse-fly. 

(b) Effect of cattle in protecting man from Glossinae 

(4 Biogeographical relations between tsetse-flies and trypano¬ 
somes 

(d) Geographical races of the flies and their virus. Relatively slight 
danger of the spread of sleeping-sickness in French West Africa. 

(e) The control of tsetse-flies. 

CORPS AND CULTIVATION 

361 - Phonological Observation and Studies in Holland. — Bos h., in CuHura, Year 30 
No, 361, pp. 363-379 and Year 33, No. 388, pp 12-22. Utrecht, January, IQ21. 

The phenoscopic data collected each year in a network of specially- 
chosen Stations distributed throughout Holland are published by the au¬ 
thor. The list of these Stations is as follows: — Balfo, Sexbierum, 
Groningen, Leeu-Warden, Bergum, Winschoten, Zeegse, Texel, Dalen, 
Hoorn, Alkmaer, Harderwijk, Naarden, Enschede, Amersfoort, Warsns- 
veld, Utrecht, The Hague, Rosendaal, Velp, Arnhem, Wageningen, 
Zetten, Rotterdam, Kapel Avezaath, Malden, Middelbrug, Waterland- 
kerkje, Schinnen, Nuth, Maastricht, Gronsvdd. 

The trees and plants examined are: — 

Corylus Avellana, Aescuhcs Hippocastanum, Ribes rubrum, Betula 
alba, Primus avium, Prunus spinosa, Prunus Cerasus, Primus Padus, 
Pyrus communis , Fagus sylvatica, Syringa vulgaris, Narcissus poeticus, 
Crataegus Oxyacantha, Spartium scoparium, Quercus peduncidata, Cy - 
Hsus Laburnum, Sorbus aucuparia, Cydonia vulgaris, Sanibucus nigra, 
Secale cereale hibernum, Rubus Idaeus, Symphoricarpus racemosa, Salvia 
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officinalis, Cornus sanguined, Ligustrum vulgare, Tilia grandifolia, Tilia 
parvifolia, and Lilium candidum. 

The following vegetative phases were noted and registered: — 

1) Coming into leaf. On the same tree of average earliness the 
upper surfaces of the leaves begin to show themselves in certain places. 

2) Unfolding of the first flowers. 

3) Ripening of the first frtdts. 

4) Date when most of the leaf-buds are unfolded and the tree 
becomes green. 

5) Date when the leaves begin to assume their autumn tints. 

The phenoseopic data collected each year are suitably commentated 

upon and sometimes form the subject of special publications 

As regards the annual commentaries for 1920, the season seems to 
have been characterised by early flowering owing to the high temperatures 
in March This early blossoming was especially noticeable in the cases 
of Prunus Cerasus, P. Padus, P. sfiinosa, Cytisns Laburnum, Sorbus aur 
cuparia, and Prunus avium. It is dearly shown that the increase, or 
rather the height, of the temperature does not affect different plants in 
the same manner or to an equal extent. 

Acer Pseudoplaianus, though its buds swell and open early, at least 
as far as can be judged from some individuals was rather late in 1920, 
whereas the planes, which are much later budded soner. 

Fraxiwus excelsior, of which the phenoseopic periodicity is but 
little accentuated, was very late, as if the favourable thermic conditions 
had no effect upon it. Wistaria behaved in a similar manner, only flower¬ 
ing at the same time as Cytisus Laburnum (the latter, a much later tree, 
flowered a fortnight earlier than usual). 

In April, another fall in the temperature occurred that, in the case 
•of a number of plants, prolonged the foliation and flowering periods. The 
apple-trees remained in flower for over a month. From May 9 to 11, the 
temperature fell again considerably. The author mentions, in this con¬ 
nection, a work by SchierbEek, who attributes the cold spell that 
prevailed throughout a great part of Central Europe from May 10 to 15 
to the influence of the energetic renewal of growth on the part of the 
majority of plants. He is of opinion that the fall in temperature was due 
to the transpiration of the large mass of foliage which came, almost 
suddenly, into contact with the surrounding atmosphere. 

As the season progresses, the earliness of the phenologic phenomena 
gradually di min ishes until, towards the middle of the summer, the date 
of the vegetation phases tends to become normal. On the other hand, 
'there is an advance in the appearance of the autumnal tints on the leaves. 

As was said above, the data collected sometimes serve as the subjects 
of special studies and monographs. An article by the same author on 
the rye harvest in Holland has been included in one of these publications 
He made use of the documents of 2-8 Stations, and the data refer to per¬ 
iods of information ranging from a minimum of 3 years, to a maximum 
of 24. 
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is therefore advisable to carry out the observation work tinder special 
conditions, which would give the highest comparative value to the pheno- 
scopic averages obtained. This could be done by the institution of a " Pho¬ 
nological Society ”, provided its statutes and regulations were scrupul- 
ously observed by the members. « 

As regards the date of maturity in the case of rye, the author has for 
many years classed the different seasons under the respective heads of 
average, late, and early. 

An average result may, however, be due to two very different causes:— 

(1) The crops may have ripened at an average date in all the 
localities. 

(2) * On the other hand, the average may be due to early rip ening 
in some Stations, and late ripening in others. In the second case, the au¬ 
thor proposes to substitute the term “ mixed season ” for “ average 
season It has been observed that the differences between the dates 
of the harvest in the extreme localities are less in early than in late years. 

362 - Weather Conditions in South Florida Relative to the Cultivation of Sugar 
Cane. — Change. G. M., in Sugar, Vdl 22, No. 12, pp. 689-690. New York, Dee. 1920. 

Apart from the injurious effect of the north and north westerly winds 
which occasionally prevail, the climate of South Florida is, taken as a 
whole, favourable to the cultivation of sugar cane. 

The period without frost lasts 2 months longer than in Louisiana, 
resulting in an average increased length of cane maturity. 

In studying the effect of frosts in the open field, the author has noted 
that the cane already resists well; mature canes only may suffer damage 
and those ready for milling. 

In any case, frosts, even though not essentially destructive, should 
be taken into account. 

As a means of control, the author suggests a system of flooding the 
land to get practical immunity from frosts. 

As regards resistant varieties, D 74 is recommended, which has already 
given good results. 

A cross between D 74 and a very hardy Japanese variety should prove 
of value in Florida. Such a cross has been made, but its practical value 
has not yet been demonstrated 

363 - Theory of Injury Due to Freezing of Fruit Buds from the Protection Standpoint, 
— West, F. I,, and Bdlefsen, N. B. (Utah Bxperiment Station), in Journal of Agricub 
twral Research. Vol. XX. No. 8, pp. 665-662, pi. 1. Washington, D. C. Jan. 15,1921. 

Introduction. — The late spring frosts and the early autumn frosts 
cause damage to the extent of several millions of dollars annually in the 
United States. The commonest method of protection is to heat by burn¬ 
ing oil in pots distributed through the section that is endangered. This 
method is resorted to on a large scale in the citrus fruit sections of Cali¬ 
fornia, and less frequently elsewhere for the protection of such fruits as 
apples, peaches and cherries. 
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The success of this piactice depends on the economical use of fuel 
and labour, and it can only be employed in cases of urgent need. 

If the predicted minimum temperature is lower than the “ critical 
temperature ” or if the predicted minimum temperature is above the 
« critical temperature ”, in both cases it is usdess to light the heaters. 

It is, therefore, indispensable to know first the degree of resistance of 
the fruits trees at vaiious stages in their development. Thanks to the 
previous investigations made by other authorities, it has been possible 
to draw up a classified list of the “ danger points ” for various kind of 
fruit: — 

1) At the time when the petals are dosed but showing colour * — 
apple 25 0 F to 27°F; peach, 20° F to 29F; cherry 22PF to 2g°F, pear 25°F 
to 29°F, plums and apricots 22°F to 30°F. 

At time of blossoming: apple and pear 28°F to 2g°F, peach27°Fto 
3o°F, cherry 28° F to 30° F, apricot and plum 28° F to 319 F. 

Fruit setting: apple and cherry, 28° to 30; peach 27 0 to 30°; pear 
28° to 29 0 ; plum 28° to 31 0 , apricot 28° to 32°. 

This paper gives the methods used and the results obtained by 
freezing on 24,000 fruit buds, most of them being apples and peaches, and 
also observations on the spring temperatures and yidds of fruit in orchards 
near Togan Utah (1913 to 1920). 

Methods employed — 1) Detaching branches with fruit buds in 
the laboratory by means of a specially designed thermostat, the air sur¬ 
rounding the buds being cooled by means of common salt and ice. The 
extent of the injury was determined by cutting the buds open and count¬ 
ing those that had been damaged and then calculating the percentage 
frozen. 

2) Branches of trees were bent down into a vessd sorrounded by 
a second air chamber, the latter being surrounded by a mixture of ice and 
salt. The minimum temperature was noted, the branch tagged, and the 
further development of the buds was observed and the yield of fruit de¬ 
termined. 

3) Modified method No. 2. Instead of using ice and salt, the buds 
were cooled by means of evaporating liquid carbon dioxide which in a 
very cold gaseous condition cooled the buds to the desired temperature. 

4) Freezing the whole tree by surrounding and covering it with 
a 2-walled metal vessel containing ice and salt. 

The factors that determine the amount of damage done are: 

1) Kind of buds. 

2) Stage of development. 

3) Minimum temperature. 

4) Humidity. 

5) Duration of frost. 

6) Rate of thaw. 

Results — General conclusions may be drawn after examination 
of the numerous experimental data collected in this way. 

1) Ben Davis apples in full bloom have experienced temperatures 

[m] 
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of 25 0 , 26° and 27 0 F without injury, and 25 0 kills about 34 and 22°F about 
®/io- On several occasions, however, apples matured on branches at a tem¬ 
perature of 20°F. 

2) With Elberta peaches in full bloom, 2g° F or above are safe 
temperatures. A temperature of 28°F will kill from % to 34 *' 26°F kils 
34 and 22^F about 9 / 10 . 

3) With sweet cherries in full bloom, 30° F is the safe temperature, 
but 29PF usually kills about 34 and 25°F about 34* 

4) Sour cherries are hardier than the sweet varieties in full bloom 
26°F killed only 1 / 5 and 22° F only 2 / 5 of them When the buds were showing 
colour 23° F did not harm them. 

Sour cherries are the hardiest, and then follow in order apples, peaches, 
apricots and sweet cherries. 

5) With apricots 29°F is the safe temperature; 26° and 27°F killed 
about 1 / 5 and 22°F killed 34 They are, therefore, fairly hardy, but they 
bloom so early that they are more exposed to the late spring frosts than 
other fruits. 

6) All the foregoing figures refer to the buds when in full bloom. 
Starting from this stage, the earlier the stage of development the hardier 
are the buds but when the fruit is setting the injury is from 5 to 10 % more 
than when they are in full bloom. 

364 - The Effect of Frost upon Boots, and the Best Means of Minimising injury 

thus Caused. — Jensen M , in The Ugesknft fat Landmaend , Year 65, No. 51, 

PP 701-703 Copenhagen, December, 1920 

The results of investigations and observations made at Hindrerup- 
gaard (Odense, Denmark) regarding the effect of frost upon plants cul¬ 
tivated for their roots, and the best means of lessening the mjury they 
may sustain. According to the greater or less degree of frost, the state 
of the soil and of the plants, the roots, after a considerable fall in tempera¬ 
ture may be in one of the following conditions: — 

1) Capable of being lifted as soon as they are thawed, as they can 
still be stored. 

2) So much damaged that they require at least some weeks free 
from frost, in order to recover. 

3) Injured to the extent of being unable to recover, even if the 
weather be favourable throughout the rest of the winter. 

The author gives the following advice based on his own experience: — 

1) If the frost has not been too severe, the roots should be lifted as 
soon as possible after the thaw and put into hemispherical heaps, from 34 
to 34 °f a metre high, in the case of small roots, while in that of large ones, 
the dimensions of the pile onght to be about double. 

The upper layer consists of roots placed one against another, in direct 
contact; they should be arranged so that the tip of the root is always 
directed towards the centre of the heap; the leaves being turned out¬ 
wards, form a protective layer 

In this position, roots that have been lifted resist subsequent frosts 
much better. 
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2) When, however, the temperature begins to rise, and the cold 
is not sufficient to harm the plants to any great extent, the author recom¬ 
mends their being left in the ground, for they keep better under this 
condition. A certain number can be lifted each day, as they are required 
for feeding the stock. 

365 - The Use of Smoke-Producing Gandies to Prevent the Injury Caused 
by White Frosts. — Zannoni I., in Giornale di A&tcoltura della Domemca , 
Year XXXI, p. 75 . Piacenza, March, 1Q21. 

The material left over from the war has been used in the most dif¬ 
ferent manners and agriculture has not been the last to profit by it. In 
the English munitions depots there are certain contrivances which were 
intended to hide the troops at the moment of assault by generating dense 
clouds of smoke that formed a efficient screen allowing the soldiers to carry 
out their manoeuvres freely. 

These were known as smoke-generating candles ; during the time they 
burnt, which was 6 to 8 minutes, they produced a dense smoke, that ex¬ 
tended along the ground; and rose to a greater or less height according 
to the atmospheric conditions. These so called candles consist of a cy¬ 
lindrical tin box 8 cm. in diameter, and 14 cm. in height; they weigh r-4 
kg., and are ignited by friction. 

When the candle is lighted, it bums under considerable pressure, 
which carries up the smoke to the height of 1 to 2 metres producing a 
grey gas, that is perfectly innocuous, as the author tested by standing in 
the midst of the smoke for some minutes. He inhaled it without expe¬ 
riencing the smallest inconvenience. There is thus no fear of the presence 
of poisonous gases that might injure the plants, as might ave been 
expected. 

It thus seemed possible that these smoke generating candles could 
well be used instead of the smoke-producing fires lighted by agriculturists 
in spring, when they fear the effect of white frost upon the crops, especially 
the most sueeptible ones cultivated in kitchen-gardens, orchards, and 
vineyards. 

The experiments lately carried out by the author at the English camp, 
at Rivalta di Scrivia, show that there is every reason to believe that the 
innocuous gas generated these smoke producing candles would afford 
efficient protection to crops when their young buds are threatened with 
injury by the early morning frosts. 

The smoke of the candles forms dense douds, which can protect the 
plants for half-an-hour at least, the exact time depending upon the wind 
and the hygrometric condition of the air. Therefore, if they were lighted 
from time to time during the hours when frosts were to be apprehended, 
they would hander the formation of hoar frost, and prevent any fear of 
injury. The efficacy of smoke in protecting crops from frost has been 
tested already in many localities, where it has long been the practice to 
light fires of straw. The smoke-generating candles should be placed on 
that ride of the field from which the wind is blowing; they should be put 
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in a single line, and from 20 to 30 metres apart. Fresh ones ought to be 
lighted every half hour or oftener, according to the atmospheric condi¬ 
tions. 

The author proposes to continue his experiments. 

366 - Soil Reaction as Applied to Agriculture (1). — L Demolon, a. (Directeur de la 
Station agronomique de I/Aisne), La reaction des sols, in Revue scientifique. Yr. 53, No. 6, 
pp. I73-I77, bibliogr. of 26 works. Pans, May 1920, and in Journal d? Agriculture pratique , 
Year 84. No. 41, p. 294. Paris, Oct. 1920. — II. Mirasol, J. J. (University of Illinois)* 
Aluminium as a Factor in Soil Acidity in Soil Science, voi. X, No. 3* PP. i53“*93, bibliogr. of 
84 works, tables 9, Baltimore M. D. Sept. 1920. — HE. Hasenbaumer, J. (Landw. 
Vers. Stat. Munster in W.). Einfiuss der Bodenreaktion auf die Dtingungund Fruchtbar- 
keit der Kulturboden, in Mttteilungen der Deutschen Landwirtschafts Gesellschaft , Yr. 36. 
No. 5* PP. 80-81. Berlin, Jan. 29 1921. — IV. Gerheng A., Ueber die Reaktion des Acker- 
bodens, in Zentralblatt fur die Kunstdiinger-Industrie Yr. 26, No. 4, pp. 37-39, Frankfort, 
Feb. 1921. — V. Wherry E. T., Soil Acidity and a Feld Method for its Measurements, in 
Ecology , Vol. I,No. 3, pp. 160-173, chart 1, Brooklyn, N. Y., July 1920. — VL Marchadier 
and Goujon (Directeur et Chemiste du Laboiatoire municipal du Mans), Le probl&ne 
des engrais, in La me agricole et rurale , Yr. 10, No. 6, pp. 81-84. Paris, Feb. 1921. 

I. Soil acidity. — M. Demolon gives a brief outline of the origin 
and nature of soil acidity, and of chemical and physical methods employed 
for its determination, from the practical standpoint as regards the 
microflorae and macroflorae in the ground, as well as the question fer¬ 
tilisers and the importance of improving of calcareous land. Considering 
the fact that soil acidity will constitute henceforth an important factor 
in the evaluation of fertility and the most appropriate manure to be ap¬ 
plied, the author has considered it appropriate to set before the readers 
the methods of soil analyses at hand. For practical determination, he 
recommends the Hutchinson method (addition to the soil of a 1 2 3 / 5Q normal 
solution of calcium carbonate in carbonic acid, stirred for 3 hours and ti¬ 
trating the non-absorbed residue by employing methyl orange indicator). 
This is advised in preference to other chemical methods, including the 
Veitch method, widely practised in laboratories in America (2). 

The question of soil acidity, has been studied for many years, especially 
in England and the United States; the authors desires that this should 
also be given due attention elsewhere. 

II. Aluminium as a factor in soil acidity (3). — The author starts 
by a bibliographical summary on all question concerning soil acidity and 
the presence of aluminium in plants and soil. 


(1) See R. 1918 Nos 390, 623, 624, 727 and 1204 ; R. 1919, Nos. 10,159, 284, (.34, 436, 
562, 8iy and 1084; R. 1920 Nos. 167, 622, 9 \y and notes (N. d. R.) 

(2) Robinson considers that tHe Veitch lime water method gives good results each time 
it is employed without any modification of modalities such as length of time, temperature, 
method of heating and evaporation, mass contact etc (Soil Science , vol LX, No, 2, p. 151. 
Baltimore, Feb. 1920). Of the 5 methods examined by Stephenson, those which were apparently 
the most in agreement are the Veitch and Tacke methods, preference is given to the second* 
(Cf. March 1919 No. 284). (Ed) 

(3) See R. 1918, Nos 390 and 727, and R. 1919, No. 42C. (Ed.) 
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Up till now very little information has been obtained concerning the 
stimulating or fertilising action of aluminium, and the experiments have 
given results, both incomplete and unsatisfactory, according to Mirasol 
although some aluminium compounds have shown themselves extremely 
toxic to plants (1). 

In the experiments conducted by Mirasol 3 different types of sour 
silt loams were employed, all coming from southern Illinois and giving 
an acid reaction with blue tumsol paper. Their composition is shown 
in the following table. 



Diameter 


Colour of soil 



„ 1 


Yellowish 




Grey 


Yellow 


particles 


giey 



mm. 

% 

% 


Moistuie . .... 

_ 

1.76 

I.36 

I.6l 

Gravel .... 

2—1 

0.93 

*•37 

| 0.00 

( large . 

1.0 -0.5 

2.15 

1.79 

1 0.21 

\ medium. 

O.5 -0.25 

5-77 

2-57 

! 0.44 

1 / . 

O.25-O.I 

10.93 

4*°9 

0.97 

' very fine. 

0.1 -0.05 

25.26 

20.72 

52.35 

Lime. 

0.05-0.005 

44.61 

1 50.99 

I I 9-54 

Clay .... . 

' °-°°5 

10.T5 

1 

18.45 

26.47 


The author also gives the chemical analyses of the 3 soils. Evidently 
all were poor in calcium, rich in aluminium and potash, with an acidity 
(expressed in lb. of calcium required to 1 acre of soil) equal to 2125, 2813, 
2921 respectively for soils Nos. 1, 2, 3. 

The experiments were carried out with sweet clover (owing to the 
antipathy of this plant towards acid soil) to ascertain the following 
points: 1) the influence of aluminium salts and aluminium hydroxide 
alone or in combination with calcium carbonate or with superphosphate; 
2) the effect of limestone and superphosphate alone and combined; 3) the 
effect of the removal of some aluminium from the soil; 4) the influence of 
iron and manganese on soil acidity. 

The results of several exj eriments (the author illustrates the same 
with excellent photographic plates) indicated that in the absence of 
calcium compound, aluminium salts were highly toxic to sweet clover 
when applied in amount chemically equivalent to the acidity of the soil, 
and fatal when applied in amount chemically equivalent to five times the 
acidity of the soil. In the presence of calcium silicate, aluminium nitrate 
was more toxic than aluminium sulphate. Aluminium mono-hydroxide 
had no effect whatever on the growth of sweet clover when other plant nu- 

(1) See the recent interesting work of Stokxasa and his collaborators relative to the ef¬ 
fect of aluminium and magnesium ions on germination and development of plants. R. Oct. 
* 9 i 9 , No. ini. (Ed.) 
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trients were supplied in a water soluble form. Calcium carbonate in suf¬ 
ficient amounts corrected the toxicity of aluminium salts by precipitating 
the aluminium as calcium aluminate. Good results were obtained by 
applying limestone at a rate equal to the lime requirement, and fair crops 
were also obtained with i ton of superphosphate per acre and good crops 
with 5 tons per acre. 

These trials combined with acidity determinations following the 
Hopkin's method demonstrate that, contrary to the idea prevalent, 
superphosphate distinctly causes decrease in soil acidity. The best results 
were obtained by combined appications of limestone and superphosphate. 

When the soil was leached with a solution of potassium nitrate, un¬ 
til the teachings were neutral, the results were no less interesting. From 
the 3 soils in question was extracted 97 to 99 % acidity, 45 to 50 % alu¬ 
minium, 14 to 24 % iron, and 3 to 9 % manganese originally contained 
in the soil; on the other hand extraction with water gave, respectivdy, 
7.2 to 12,4 % ; 17.7 to 24.7 % ; 2.5 to 8.6 % and 1 to 1.5 %. 

Sweet dover was sown on 3 plots leached with potassium nitrate, but 
it was found impossible to obtain good germination and growth on soils 
Nos. 2 and 3, in spite of the addition of sandy soil to improve the physical 
condition, or leaching with water to eliminate excess of salts. Mirasol 
considers that this shows an obvious strong saline residue in both types 
of soil, in spite of repeated teachings. It was only on the grey type (ori¬ 
ginally less acid), that it was possible to grow the sweet dover. This, 
although it presented a feeble and chlorotic appearance in the pots filled 
with unleached add soil with or without the addition of potassium nitrate 
as a fertiliser, gave on the contrary, different results in pots containing 
soil, water leached or leached with nitrate solution, and devdoped 
strongly. 

After an examination of the beha\ iour of iron and manganese, the au¬ 
thor was able to condude that: 1) apparently aluminium is the deter¬ 
mining factor in the addity of soils, with espedal reference to American 
types; 2) in some add soils, iron and manganese may become contribut¬ 
ing factors (1). 

In so far as aluminium is a factor in soil addity, it is considered that 
Hopkin’s method (2) is the best one for soil addity determinations. 

III. Influence of soil acidity on manuring and fertility. — 
After having made observations on the important part played by soil 
addity, Hasenbaumer states that injury caused by addity is most evident 
on heavy soils or those inclined to heaviness, towards springtime, after 
persistent drought, and results in a yellowing, arrested devdopment and 
often even in death of barley and oats, and also of potatoes, radishes, 
cabbages etc. 


(1) See also J?. July 1918, No. 727. {Ed) 

(2) See U. S. Depart . A%r Bur Chem. Bull., vol 73 > p. 14, Yr. 1903. According, however, 
to the experiments made by Stephenson (see preceding note), the Hopkins method gives 
results much lower than all the others 

[*«] 
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In order to throw light on the varions stages of reaction in the soil; 
the author proposes the following colorimetric method (x): 30 kg. of dry soil 
heated with 100 c. c. of calcium chloride solution at 7.5%, stirred thorough¬ 
ly for 1 hour; 10 c. c. of the soil then filtered and put into sample tubes; 
4-5 drops of alcoholic solution of methyl red added and stirred well; and 
the colour produced noted: 


violet showing 
carmine » 
vermilion » 


very strong acid reaction 
strong » » 

medium , » » 


orange » weak » » 

pure yellow » almost neutral or alkaline 


In the last case another 10 cc. of filtrate was taken and 5 drops of 
azolitmin solution was added, which after filtering gave a distinctly azure 
blue tint without any sign of violet or red. The soil was therefore clearly 
alkaline. In the first case, with reference to violet and carmine and also 
to vermilion, with heavy soils and in the second case blue for sandy soils 
the various grades of acidity or alkalinity were obviously injurious to plant 
growth. The author has notified 300 examples of unhealthy plants and 
this can be explained by the excess of acidity and alkalinity in the soil. 

To combat the acidity it has been found advantageous to apply day 
marl. The author experimented on add soil with mixtures of day marl 
{85 %) + calcium carbonate, and noticed that the normal reaction occur¬ 
red with an application of 17.18 gm. per morgen (sq.m. 2553). For this 
reason it is considered advisable to limit the application in accordance with 
the determination of soil addity (2). 

Alkaline soils should on the other hand be manured according to 
chemical and physiological add reactions (potassic salts or sulphate of am¬ 
monia). Moreover calciphilous plants should be grown in order to ali- 
minate the excess of alkalinity as far as possible. 

The most evident forms of reaction are : — for sandy soils; weak 01 
alkaline; for sandy loam; neutral; for calcareous and argillaceous soil 
weak alkaline. 

IV. Gehring draws attention to the fact that although it is well 
known that injuries are caused by add reaction of peat soils, very little 
attention is given to the equally certain fact that the continuous use of 
a single mineral fertiliser gives rise to variations in soil reaction, which 
may cause damage unless taken in hand in good time. He states that 


(1) KftNiGand Hasenbaumer testifying to the important bearing of recent scientific soil 
investigations, dmw attention to the fact that the quantitative determination of soil acidity 
can be made by employing the electrometric method But, in this case, several technical dif¬ 
ficulties prevent this method from being put into common practice. This is why they recommend 
instead the colormetric method with methyl red. (Cf. Landwirtrchaftliche i Jahrbiicher 1920, 
voL 60, No. 2, p. 185) (Ed.) 

(2) Brioux states that in France, the soil in the Cams district is of ten acid and the 
custom is to add marl 100 to 400 hi. per hectare every 15 to 20 years, in order to avoid slow 
and gradual acidification. See Comptes rendu* de rAcadimte d’agriculture de France. Vol. 6, 
No. 39, p. 934. Paris, Dec. 22, 1920. (Ed.) 
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continued action of lime or sodium nitrate may result in counteracting 
mechanical action in the soil for some time (MEyer and Mansberg) (i). 
As regards the prolonged use of sulphate of ammonia, this encourages soil 
acidity. It is not sufficient to determine the quality of fertiliser but it is 
necessary also to measure the quantity (£emmermann). 

The author gives practical advice on the alternation of fertiliser 
applications and supports the Ha.senba.umer method described above. 

V. Soil acidity and field measure for development. Wherry 
starts by a discussion in simple terms of the principles of physical chem¬ 
istry which bear upon soil acidity, and the reasons why the hydrogen-ion 
concentration (2) should be considered as a highly important feature of 
solution of any acid substance. 

Wherry emphasies the fact that the only really reliable method of 
determining the said concentration or specific acidity is: 1) by catalysis of 
an ester; 2) by measurement of the potential due to hydrogen-ion, with 
a potentiometer (3); 3) by observation of colour changes of indicators 
whose relations to hydrogen-ion concentration are known. He considers 
that the salt-solution acidification methods practised are valueless, owing 
to the fact that the results so obtained are composite, representing both 
add originally present + a usually greater quantity produced by the 
treatment, and would differ widely according to the salt used. 

The six indicators which have proved most satisfactory in work with 
soils are: bromphenol blue, bromcresol purple, bromthymol blue, phenol 
red, methyl red and phenolpthalein. 

The specific addity or alkalinity of the soil extract is determined by 
adding first a drop of bromthymol blue to the aqueous extract; if the 
liquid is coloured green, the reaction is neutral, if yellow it is add, if 
blue, alkaline. If add the process should be repeated with successive 
indicators. 


Coloration 


Indicators 

Bromcresol purple . . . 

Methyl red. 

Bromphenol blue. - . 


Acid 


Yellow — brown —j? ma¬ 
genta 

Carmine pink —> led —> 
orange 

Olive green —> brown —> 
purple 


Neutral j 

| Alkaline 

Purple 

Purple 

Yellow 

Yellow 

Bluish pui pile 

Bluish puiplc 


(1) See R Oct -Dec 1919, No 10S6 (Ed,) 

(2) On the question of the measurement of acidity by hydrogen-ions, See R, } Aug. 1918* 
No. 839, R, t April, 1919, No. 436 and R . Feb 1930, No. 167. (Ed,) 

{3) According to Kc 3 nig and IIasenbaumer (see preceding note) the acidity obtained 
by means of titiation is nearly parallel to the hydrogen-ion conoenliatiou (Ed ) 

[*••] 
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If ati alkaline reaction employ: 


Indicators 


Acid | 

1 

Neutrd 

| Alkaline 

| 

Phenol red ... • 


Pale yellow 

Oiangc 

| Dark orange —> red 
—> carmine pink 

Phenolphthalem 

• • 

White 

| White 

j Pale mauve —> carmine 


This process should be continued until either an intermediate colour 
or opposing extremes of two overlapping ones are obtained. The specific 
acidity or alkalinity can then be found at the head of the corresponding 
column on the coloured chart included in this article. 

The author states that in spite of certain limitations this method is 
capable of giving definite information as to soil reaction in many cases, 
and the results obtained by the author on a number of species of native 
plants (i) have been of considerable significance. 

VI. Problem op fertilisers. — Marchandier and Goujon summa¬ 
rise the present situation relative to the effect of soil reaction on plant 
diseases (i) and point out that although up to now artificial fertilisers 
have proved of great economic value, the harmful effects due to their use 
in excess quantities now begin to be realised , plants are becoming less 
resistant to insect pests and accumulate less gluten, e. g durum wheats 
cultivated on French intensive culture lines, which are much less glutinous 
than those cultivated on American extensive lines. The authors recom- 
med the application of complete fertilising stimulants especially waste 
products etc, to counteract this organic weakening effect due to the con¬ 
tinuous use of heavy applications of saline fertilisers. 

367 -Plant Distribution around Salt Marshes in Relation to Soli Acidity.— whueury, 
E T, in Ecology, Vol X, No 1, pp 42-48. Brooklyn, N. Y., Jan X920. 

I. — As a result of very many determinations of soil acidity and 
alkalinity made with plants growing under the widest possible range of 
physical and climatic conditions, the author states that abundant evi¬ 
dence demonstrates that soil acidity is closely associated with the distri¬ 
bution of native plants An account of a few observations is here given 
to illustrate the possibilities of this method in throwing light on the signi¬ 
ficance of peculiar types of plant distribution. 

The following species (2) which are found on territory extending from 
the northern Uplands southwards in New Jersey chiefly along the coastal 


(1) See Fuhlinfs Landwirtschaftltche Zeituni* 1917, p 130 {Ed) 

(2) The common names in these lists are taken from Britton and Biown’s “ Illustrated 
Flora ” with a few modifications, technical names are in accordance with the American code, 
but the synonym is given in cases of recent changes which have not been generally accepted, 
and the names under the international code are likewise added 
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area, flourished on soils that proved to exhibit on the whole circum neutral 
reactions. The reaction reached a specific acidity of io, or a similar specific 
alkalinity, but rarely less farther than this from the neutral point: — 

List I. 

Wood reed-grass (Cinna armidinacea) 

Slender wild rye (Elymus striatus) 

Low cyperus (Cyperus diandrus) 

Woolly sedge (Carex lanuginosa ) 

Starry false Solomon's seal {Vainera stellata ) ([Smilacina stellata) 

Wide-leaf ladies* tresses (Ibidium pianta'ineum) (Spiranthes lucida) 

American aspen ( Populus iremuloides ) 

Starry campion (Silene stellata j 
Spreading pearlwort (Sabina procumbens) 

Blunt-leaf sandwort (Ar&naria [Moehringia] lateriflora) {Stellaria bore tits) 

Columbine [Aquite ia canadensis) 

Lyre-leaf rock-cress (Arabis lyrata) 

American buihet (Sangutsorba canadensis) 

Swamp wild rose (Rosa virginiana [lucida]) 

Hog peanut (Falcata com os a) [Amphicarpa monoica) 

Herb Robert [Geranium [Robcrticlla] Robertianum) 

Whorled milkwort ( Poly:ala verticillata ) 

Shrubby bittersweet ( Celastrus scandetis) 

Northern bugle-weed (Lycopus uni floras) 

Pale wild sunflower (Helianfhus gi*anteus) 

More or less closely associated with these species, are others found also 
in the coastal area, which grow otherwise only in the pine barren area : — 

List II. 

Brake (Pteridium latiusculum ~ Pteris aquilinum) 

Larger pine-barren dub-moss (Lycopodium adpressum [Chapmanii]) 

Pitch pine (Pinus ritfda) 

Panic grass ( Panicum meridionals) 

Panic grass [Panicum oricola) [variety of precedin >) 

Pine-barren cyperus [Cyperus Torreyi) [Cyperus cylindricits) 

Twig-sedge [Cladium [Marisctts] muriscoides) 

Grass-leaf rush (Juncus aristulatus) 

Grass-pink orchid (Limodorum tuberosum ) [Calopo.on puhhellus) 

Early ladies* tresses [Ibidium vernale) [Spiranthes vcrnalis) 

Southern wild flax [Linum [Cathartolinum] floridanum) 

Inkberry [Ilex glabra) 

Sheep laurel (Kalmia an^usHfolia) 

Stagger-bush [Neopieris [Pieris] mariana) [Lyonia marimut) 

American cranberry [Vaccinium [Oxycoccus] tnacrocarpon) 

White thoioughwort [Eupatorium album) 

Blaming star [Licinaria graminifolia var.) (Liatris graminifolia) 

Pine-barren goldenrod [Solidago fistulosa) 

Bushy aster (Aster dumps us) 

Tests of the soils supporting the above species in the pine barrens have 
shown them to be, practically throughout, of the high specific acidity 
of 300. 
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To explain the occurrence in this coastal area of plants showing else¬ 
where widely divergent preferences as to habitat, the author states that 
plants in List I. evidently required an abundance of available lime and 
other bases, either free or in the form of salts, but necessarily tolerant of 
high acidity. Those of List II demand high acidity, but must be tor- 
lerant of the presence of salts. Other plants which were not found on the 
coastal regions, but were indigenous to the neutral soil uplands and the 
pine barren area, apparently were not capable of withstanding the pre¬ 
sence of salts in spite of a suitable degree of acidity. 

The plants on the following list were observed on soil which when tested 
showed a low degree of acidity averaging a specific acidity of 3 ; the high 
content of the lime and other bases in the glacial material from which the 
soil is derived, evidently preventing the development of a higher degree 
of acidity:— 

List III. Plants of Rich Woods, Oak Island, Massachusetts 
Slender wild rye (Elymus striatum) * 

Bottle-brush grass {Hystnx patula) {Asperella Hystnx) 

Woolly sedge {Carex lanuginosa) * 

Canada lily {Lilium canadense) 

Trout lily {Erylhronium americanum) 

Bellwort {Uvularia perjoliata) 

Showy orchid {Orchis [Galeorchis] spectabilis) 

Blunt-leal sandwort {Arena.} ui [Moihnn <a] lateriflora ) * 

Strong-scented meadow rue [Thaltctrum revolutum) * 

Red baneberry {Actaea rubra) 

Shrubby bittersweet {Celastrus scandens) * 

Hone wort {Dcrin'a canadensis) {Cryptotaenia canadensis) 

Sweet cicely {Osmorrhiza [Washmjonia] lon^istylis) 

Fringed loosestrife {Steironema ciliatum) 

Richweed {Collinsonia canadensis) 

Figwort {Scrophularia tnanlandica) 

Wood betony {Pediculris can idensis) 

Iyopseed {Phryma Lcptostachya) 

Horse gentian {Triosteum aurantiaemn) 

White rattlesnake root {Prentmthcs [Nubalus] alba) 

The salt marsh mud proved, as usual, to have a specific alkalinity 
ranging from 30 (wet portions) to as low as 3 (hummocks). Between the 
woods and the salt marsh is a strip of damp ground a few metres in width 
supporting a flora quite unlilke that of either woods or salt marsh; instead, 
the species were found to be those elsewhere characteristic of peat bogs, 
sandy or peaty margins of ponds, sandy barrens, etc:— 

List IV. 

Bog dub-moss {Lycopodium inundatum) * 

Switch grass {Paincum vir^atum) * (in datnp sand) 

Blue-joint grass {Calami ^rost is canadensis) (also in swamps) 

Green spike-rush (sedge) {EleochartS olivaceae *) (also in wet bogs) 


[m] 


* Found also in the coastal area of New Jctsey. 
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Three-square sedge (Scirpus americanus) * 

Twig-sedge (Cladium [ Manscus ] mariscoides) * 

Canada rush (J uncus canadensis) * 

Turks-cap lily ( Lilium superbum) 

Grass-pink orchid (Limodorum tuberosum) [Calopo^on pulchcllus) * 

Pink bearded orchid ( Pogonda ophioglossio ides) * 

Cross-leaf milkwort [Polygala cruUata) 

Inkberry [Ilex glabra) * 

Sweet pepper-bush ( Clethra alnifolia) * 

Privet andromeda [Xolisma Hgustrina) (Lyonia Hgustrina) (also in dry barrens) 
Highbush blueberry (Vaccinium corymbosum) * (also in dry barrens) 

American cranberry (Vaccinium [Oxycoccus] macrocarpon) * 

Buckbean (Menyanthes trifoliate) (also fn wet bogs) 

Earge geiardia [Agalinis ( Gcrardia ) purpurea) * 

Small getardia {Agalinis ( Gerardia ) paupercula) (also in dryish sands) 

Small bedstraw (Galium trifidum) (also in wet bogs). 

The intervening strips of damp ground would naturally be inferred 
to be approximately neutral in reaction, but the vegetation is characte¬ 
ristic of admittedly highly acid soil, and the soil in this strip when tested, 
showed a specific acidity of 300, similar to that of the average sandy barren 
and peat bog. The reason for the development of this acidity at the 
border of the salt marsh may be attributed to the fact that sea water is 
drawn up by capillarity into the soil around the edge of the woods, its 
bases are absorped by the day and humus, and acids are set free. That 
the occurrence of the plants in list 4 on soils of this high acidity is a matter 
of preference and not a mere matter of tolerance is dearly indicated by 
the fact that the majority of these plants are not known to grow in any 
habitat with a much lower degree of acidity than this. 

The author's information should go far towards destroying the fallacy 
that the important, if not the only soil factors influencing plant distribution, 
are physical properties of the soil. 

368 - Location and Lie of the Phosphate Beds in Western Morocco (1).— Savornin, 
T„ in the Comptes rendus de VAcademic dcs Sciences, Vol. CI/XXII No. 4, pp. 229. Paris, 
Jan„ 24, 1921 - 

MorOCCO has rich sedimentary eocene phosphate beds (white or grey 
sand) in the regions of Beni-Meskine Plateau or Kl Borouj-Oued Zem 
which continues towards Kasha Tadla. On the south their width varies 
from 1-50 km. and from east to west more than 120 km. The reserves 
are estimated at over 3-4 thousand million metric tons. 

The author has observed other beds in the hydrographic basins of 
Oum er Rebia, Bou Chane, Tensift, and Oued K$ob. 

1) The Ahmar-Rehamma Basin. — The middle valley of Oum 
er Rebia divides the great plateau of Beni-Meskine from that of Selam- 
R'ereba-Oulad Delim, where the eocene overlays the primary and archean 


* Pound also in the coastal area of New Jersey. 
(1) See R. Jan. 1921, No. 19. (Ed.) 

[367-36K] 
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formations (i). The surfaces of the two plateaux are formed of the same 
lutetian limestones at Thersitees resting on the marly, siliceous and pho- 
sphatic strata which constitute the suessonian layer. 

The number, value and extent of the phosphate deposits are known in 
the plateau north of Oum er Rebia but no prospecting has been carried out 
in the South. The author thinks that they exist, always of a sandy na¬ 
ture, as is shown by the debris around Arab wells. Silico-phosphatic, 
blocks are also spread over the soil on the southern slopes of Bou Chane 
and are frequently intercalated near the upper parts of certain layers at 
El Borouj-Oued Zem. 

This basin extends latitudinally for more than 80 km to the east of 
Lake Zima, the broadest part measuring 30 km. About half (to the south¬ 
east) is probably buried under the hydrostatic level. 

The maps made by Brives and Gentil show that the lower 
eocene lies to the west of Lake Zima bordering on the hinterland plain 
of Safi. This can only mean the sinking of a flexure at the edge of the 
cretaceous escarpment because it forms part of a great outcrop in which 
the cenomaman gypsum rises as far as the douar of Biassa. This indica¬ 
tion shows the existence of the suessonian under a portion of the neogene 
littoral. 

2) Superficial residues at Chilchaotta. — This name is given 
to the eocene outcrops mentioned by Brives and Lemoine along the 
Modgador-Marrakech road (Auk el Djemel, Raiat, Tilda), excluding those 
mapped along the Chichaoua oued and which the author has not seen. 

The limestones at Thersitees here form narrow table lands like the 
desert “ Gours. " The suessonian is spread around them in an irregular 
arc whose contours are very broken up. The largest dimension from east 
to west is 18 km and 10 km from north to south. 

Prospecting has shown the existence at Tilda of useful beds but less 
rich than those at El Borouj. The road cutting at Raiat shows a workable 
bed interrupted by a fault. 

No phosphate beds are known there. 

3) The Synclinal of the Meskaia. — This outcrop, easily 
studied at Khemis des Meskaia, is compressed in the limestone which 
forms a series of undulations to the north of Mtouga. It is very diptical, 
and measuies 25 km in length by 5 km in width facing South. 

A curious form of suessonian in which the lutetian covering is lacking 
forms the detached plateau of Zned, whose area does not exceed 300 hec¬ 
tares. 

The prospecting of these two beds, separated by a crevasse r km. 
in width (road from Tleta el Hanchen to Khemis Meskaia) is still to be 
made. The author knows, however, of the existence of phosphate beds 
there. 

0 

(1) It rests on the upper cretaceous layer in the east towards Gada des Selam Rieiaba 
(near the Reharamas), and on the middle cietaceous m the west, near Zaquia Sidi b Kadhi 
er Rhouati (near the Ahxnar) (Authot ) 

[*««] 
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4) Evidence or the Ibh,. — A minute trace of calcareous fluid 
exists on the Southern flank of the Ibil (Djebel Ibil is marked Bar Kaid 
Mtougui on the 1: 20 000 map). 

This is the point of a synclinal relieving the piecedent towards the 
east and nearly all buried under the alluvial plain of Oulas Jemmouna. 
The visible part is some hectares in extent, and traces of silieo-phosphatic 
layers can be recognised in it. 

5) The Imi nTanout Basin. -- The author has fixed the strati- 
graphical position of an outcrop south of the synclinal, at Imi n’Tanout. 
This fold finishes in the west 5 km. from Zaouia Sidi Abd el Moumen. 
It stretches to the east along the borders of the Atlas Mountains as far as 
Amismiz. 

The eastern end, according to Brives and Gentjx, lies at the 
foot of the Kik platau. Almost the whole basin, nearly 15-20 km. in 
breadth, is hidden under quaternary and oligocene alluvia. 

The situation is unsatisfactory from an industrial point of view 
because the hydrologic basin, probably artesian, floods the phosphates. The 
prospecting of Imi n’Tanout and Kahira gave encouraging results, but 
' the above remark takes away all practical value from them . 

6) Tanaoft or Haouz Basin. — The author indicates this basin 
on the evidence of the geological maps. It is separated from that of 
Imi nTanout by a great eocretacious and paleozoic saddle connecting - 
the platean of Kik to that of Tameslouht. 

The tectonic disposition is probably the same as in the j>receeding 
basin, and phosphate may be found there. 

There only remains to be found indications connecting with it, towards 
the north east with the synclinal of Kasba Tadla, by Demnat and cued 
Abid. In short, the great tablelands of Beni-Meskine and Oulad Delim 
are by far the most important from an industrial point of view. Compared 
with the immense wealth lying here, the Chichaoua residues have but 
a theoretical interest; they show the continuity of the tablelands as far as 
Djebilet and the return to the little or not transgressive position of the 
suessonian. The other basins give us information as to the formation 
of the Atlas mountains, the clearness of their folds and their filling up by 
the aquitanian continent formations shows the importance of the Pyrenean 
orogenic movement on the edges of the great and middle Atlas Mountains. - 

As regards the suessonian'transgression noted by the author to the 
south of Ben Guerir and as far as Lake Ziuia, it shows eustatic oscillations 
unaccompanied by folding. This regime characterizes all the paleogeo- 
grapliic evolution of Western Morocco during the secondary periods. 

3C9 - Field Experiments with Nitrogenous Fertilisers. — 1. Eipman, j. g , and Blair, 
A. W., Field Experiments on the Availability of Nitrogenous Fertjli&eis, 1908-1917, in 
Soil Science, V0I.IX, No. 5 > pp. 3/1-302, tables 10, bibliogr., of 3 works, Baltimore M. D., 
May 1920. —II. Thorne, C.E., Carrie is of Nitrogen in Fertilisas, Ibid., Vol. IX, No. 6, 
pp. 487-49 u tables 8. June 1920. 

I. — A report of a 5 year period of work started in Older to study#; 
the lelative availability of different nitrogenous materials and loss of # 

[368-369] 
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nitrogen under a 5 year rotation of maize, oats, wheat and 2-years timothy. 
Twenty x / 20 acre plots were limed and 20 others were left unlimed. Certain 
plots in each section received no fertiliser, others one element only, others 
a combination of phosphorous and potassium, and others nitrogen, phos¬ 
phorous and potassium. All nitrogen treated plots received annually 
640 lb. acid phosphate and 320 lb. muriate of potash per acre. Farmyard 
manure was applied to certain plots at the rate of 16 tons per acre annually 
and one plot in each section received this + 320 lb, nitrate of soda. Fer¬ 
tilisers and manures were applied annually at about seeding time, except 
with the autumn sown crops, when % °f the mineral nitrogenous fertiliser 
is applied at the time of seeding and 3 / 4 as a top dressing the following 
spring. 

The average yield of dry matter and the percentage of nitrogen reco¬ 
vered was greater with nitrogenous mineral material than with organic 
materials. Nitrate of soda gave the largest yield and the highest % of 
nitrogen recovered on the unlimed section and sulphate of ammonia the 
highest on the limed section. The 4 mineral materials gave for the 5 
year period an average recovery of 29.4 % nitrogen (unlimed) and 33.3 
% (limed). Of the 3 commercial organic materials, dried fish gave the 
highest yields qf dry matter and % nitrogen recovered on unlimed and 
dried blood the highest on limed. 


Average yield, oj dry matter mineral and organic nitrogenous 
materials compared . 



Unlimed section 

Limed section 


1908-1912 

1913-1917 

190S-1912 

I 9 I 3 -I 9 I 3 

Average 4 mineral matetials • 

lb. 

lb. 

lb. 

lb. 

(Calcium nitrate, ammonium, { Grain . . 
sulphate, calaum tyanami-! 
de, sodium mt l ate). ( Straw, etc . 

6 002.5 

14 O86.4 

3 631.2 

11715.0 1 

63796 

15 534-6 

4 2IZ.2 

13 280.0 

Average 3 at game matenals : 





(Dikd bl'iod, dried fish, cou- \ Giain . . . 
centrated tankage). / Straw, etc. . 

5 602 9 
13 5 « 3*4 

3 4667 

10 812.0 

6074.5 

12.596.8 

4 06X.7 
II 253*3 


The average annual yield for all the unlimed plots was 28.3 lb. per 
acre and for all the limed plots 31.x lb. per acre. In each section the maize 
and wheat drew most heavily on the nitrogen, for example, on the limed 
sections, the maize removed on an average 57.9 lb. per acre, which is almost 
as much as contained in 400 lb. of nitrate of soda. The average total 
amount removed by crops in general on the limed and unlimed plots 
was 170.2 and 149.6 lb. per acre respectively. 

Analyses of samples of soil from plots of the 2 sections showed that the 
limed plots lost during 10 years, nearly 250 lb. more of nitrogen than the 
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iinlime d plots. The authors suggest that in this case and with no legu¬ 
minous crops in the rotation to furnish additional organic matter, oxida¬ 
tion may continue with moderate speed without the stimulating effect 
of lime. The well limed plots furnish a favorable medium for the organ¬ 
isms that destroy organic matter, and this accounts for the heavier loss 
of nitrogen. 

The supply of nitrogen and carbon was best maintained on those 
plots which received farmyard manure and the said manure + sodium 
nitrate. The carbon content of these plots has even been increased over 
the carbon content of the original soil. On the general average, there 
was less nitrogen and carbon in the soil of limed than of the unlimed 
section. 

The author considers that these results indicate the difficulty of 
maintaining the nitrogen supply of soil at a high level under continuous 
cropping with non leguminous crops, even when commercial fertilisers 
are supplied in generous amounts. 

IL — Report of a 5 year cereal rotation conducted in duplicate at 
the Ohio Agricultural experiment Station. Nitrogen was applied compa¬ 
ratively in the form of nitrate of soda, linseed oilmeal, dried blood, sulphate 
of ammonia and in tankage. The same comparison was repeated with 
a potato, whjpat, clover rotation. In every case the plots received equal 
quantities of phosphate, potash and nitrogen. At the experiment station 
Germantown a 3 year rotation experiment with tobacco, wheat and clover 
has been in progress since 1903, with plots treated on similar comparison 
lines to the above. 

Results confirm those obtained in the experiments described in Part I 
With only 2 exceptions in the 40 comparisons, nitrate of soda produced 
the largest yield. With the tobacco, wheat, clover rotation, the results 
were similar except on limed land where the yields from sulphate of ammonia 
slightly exceeded those from nitrate of soda. 

370 - Contribution to the Study of the Fertilising Action of Sulphur.— Nicolas, g., 
in the Comptes rendus dc VAcademic des Sciences , Vol. ClyXXII, No. 1, pp. 85-86. Flans, 
Jan. 3, 1921. 

Investigation has shown that flowers of sulphur when added to the 
soil in suitable amounts, acts as a fertiliser and increases the crop yield. 
Sulphur, an dement indispensable to plant life, performs at least a double 
action. It supplies the plant by bacterial oxidation in the soil with 
sulphuric acid which is directly assimilable, and this sulphuric acid especially 
in non-calcareous soils facilitates the absorbtiou of certain mineral elements 
(potash, iron, oxide, alumina and even manganese); in addition it also fa¬ 
cilitates the work of nitrifying and ammonifying bacteria and thus places 
larger quantities of nitrogen at the disposal of the plant. 

It has even been thought that sulphur favours the devdopment of 
the root nodules of leguminous plants. With a view to obtaining 
exact information on this point the author experimented on this subject 
in 1918 in Algiers and in 1920 at the Jardin des Plantes at Nancy, with peas 
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Phaseolus , Lafhyrus Ochrus and Lupinus albus grown in pots to which 
sulphur was added in amounts corresponding to roo, 200 and 300 kg. 
per hectare. No very definite result was obtained possibly on account 
of the high, nitrogen-content of the substratum (garden soil). The experi¬ 
ments, however, showed that sulphur in -suitable amounts helps the carbo¬ 
naceous nutrition of the plants. The appended table shows the distribu¬ 
tion of starch in the vegetative organs of the haricot and pea, exception 
being made of the leaves that were already dried up when gathered. 

In amounts suited to each species (200 kg. per hectare for Pha- 
seolus and 300 kg. for pea), sulphur favours the formation of starch 
and consequently photosynthesis. M \z& and Demolon have shown that 
sulphur is necessary for the development of chlorophyll, that its absence 
causes chlorosis and that it increases the formation of chlorophyll. Be¬ 
cause of this action on the green pigment, the decomposition of carbon 
dioxide in the air is activated, the carbon is fixed in larger quantities 
stored in the form ot starch; research on the gaseous exchanges in assimi¬ 
lation would probably confirm this assertion. 


Stun (Base) 


Stem 


Root (base) 


Phaseolus. 


Without 

sulphur 


Starch very rare in se¬ 
condary woody paren¬ 
chyma and at the peri¬ 
phery of the medulla. 


Starch very rare in se¬ 
condary woody paren¬ 
chyma but abundant at 
periphery of medulla. 


Starch rare in secon¬ 
dary wood parenchyna 
and at periphery 6f 
medulla. 


100 kg ofS. 


Id 


Id 


Id. 


200 kg. of S 


300gk ofS 


Starch abundant in se¬ 
condary w. parench 
and per. of pith. 

Starch very lare ms.w 
p , rare in per of pith. 


Starch very abundant 
in s w. p., abundant 
in per. of pith 

Starch very rare in s w 
p , abundant in per. of 
pith 


Starch abundant ins. w. 
p. and in per. of pith 


Starch rare in s. w p 
and in per. of pith. 


Without 

sulphur 


No starch. 


Peas. 


N6. Starch 


100kg ofS. 


Starch very rare in se¬ 
condary liber 


Id. 


200kg ofS. 


Id. 


Id. 


300 kg. of S. 


Starch abundant 111 se¬ 
condary liber and in 
pith Fairly abundant 
in s w. p. 


Starch fairly abundant 
in the medullary rays 
ot the secondary wood. 
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371 - Botanical Exploration of French West Africa. — Chevalier, a., Exploration bo - 
tanigue de VAfriquc occidental frangaise Vol. I. Enumeration des plantcs ricoUies, avec 
une carte botanique , a^ricolc et forestUre . I Vol. 8 vo., XVI + 798 pages. Published by 
Paul Lechevalier, 12, Rue de Toumon, Paris, igco ( Anther's communication ). 

This work, which has just appeared, was in the press before the war. 
The map had already been published in Vol. XXVI, No. 4 of Geogrdphie . 
(October 15, 1912). » 

It gives the limits of the 12 chief plant formations and clearly defines 
the 5 great zones (the Sahara desert, the Sahelian zone, the Sudanese zone 
the Guinea zone, and the great virgin forest). The area of dispersal of the 
12 wild species of plants most useful to man is shown, as is also the situation 
of the large natural pastures, which offer a great future to stock-breeding. 
In the same way, the zone of the Niger flood is also marked, as the soil of 
this district, after preparation, is suited to irrigated crops. 

The object of this work is to make known the vegetation of the regions 
eplored by the author, his former collaborators O. Caille, F. Fleury and 
V. Martret, and also by bis correspondents. Chevalier, being unable 
to explore Mauritania himself, made use, in his description of that 
country, of information collected by Arnaud, Col. Mouret, Capt. Roneer, 
Lieut. G. Schmidt, Adjutant Charles, Dr. Ducelijek, M. Chudeau, etc. 

In the course of the 7 journeys he made in West Africa, between 1898 
and 1912, the author collected in French West Africa alone no fewer than 
17000 herbarium specimens. 

In \ ol. I., he enumerates all the species collected, mentioning the lo¬ 
calities and places where they were found. Sometimes he also adds informa¬ 
tion regarding the habit of the plant, the colour of the flowers, its properties 
and uses, and its native name. More detailed information upon these 
points as well as the descriptions of new or little-known species will, 
however, be found in the subsequent volumes. 

Chevalier has indeed set himself the task of giving, for all the wild 
or cultivated species, the details of their dispersion, favourite habitat, 
biological characters, (periods of vegetation, flowering, fructification, etc.). 
He will also add the names by which they are known in the dialects of the 
different countries traversed by him, as well as remarks upon the properties 
and uses of the principal species. 

The last volume will be devoted to the botanical geography of French 
West Africa, 

372 - Composition ot Tuber, Skins and Sprouts of Three Varieties of Potatoes (1).— 
CookF. C., (Physiological Chemist Miscellaneous Disivion, Bureau of Chemistry, U. S. 
Dept, of Agriculture) in Journal of Agricultural Research , Vol. XX, No. 8, pp. 633-C35, 
tables 3, bibliogr. of 13 works. Washington D. C., Jan., 15, 1921. 

The composition of the potato varies with the soil and with the 
fertiliser used, as well as with other environmental and climatic condi - 


(i) On Rate of assimilation of food from soil by the potato plant and the relative 
proportion of each of the principal clement^ contained in ilic plants. Sec R., April, iyih, 
No. 415 {Ed) 
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tiotis. Since the sprouts depend for their growth on the tubers, the 
author considers that the composition of the tubers may influence that 
of the sprouts to no small extent,* The object of the investigation under 
consideration was therefore to determine, if possible, whether any changes 
in the composition of sprouts took place after the use of copper sprays 
employed to contiol Phytofikthora infestcms or late blight of potato, just 
as copper sprays apparently influence the composition of tubers. It was 
also believed that the use of these sprays might influence the time of 
sprouting, that is, increase or decrease the rest period compared with 
that of unsprayed tubers. 

Samples of Rural New Yorker (No. 12), Green Mountain (No. 15), 
and* Irish Cobbler (No 9) tubers from Maine, taken from vigorous and 
healthy p.ants, and also Green Mountain tubers (Nos 3 and 6) from Con¬ 
necticut, taken from portions of the plots which stayed green the longest, 
were used for these tests. All the tubers were kept in the dark at an average 
temperature of 70 °F from 4 to 8 months. The sprouts which developed 
on the Rural New Yorker Tubers were short and thick and on the others, 
comparatively long and branching. 

Water extracts of the sprouts, skins and tubers were prepared and the 
following determinations made: 1) soluble nitrogen, employing 25cc; 
2) soluble phosphoric acid, 50cc; 3) ammoniacal nitrogen, 5cc; 4) sepa¬ 
ration of nitrogenous compounds 100 cc. Copper was determined in certain 
of the samples by the colorimetric method, using potassium ferrocyanide 
and standard solutions of copper sulphate. * 

The analytical data of these 3 Bordeaux sprayed potatoes showed 
little variation in composition, the age of the sprout apparently influencing 
the composition more than the variety. Data for Green Mountain sprouts, 
skins and tubers indicated that the spray did not change the rate of growth 
or the composition of the sprouts. The percentage distribution of the ni¬ 
trogenous substances showed the sprouts to contain more protein and 
less diamino and other basic nitrogen (less than 10 % of the total nitrogen) 
than the skins and tubers. The younger tubers showed a higher water 
soluble nitrogen content than the older tubers. The amount of free, 
ammonia in the young sprouts was constant. More ammonia was 
found in the skins than in the tubers or sprouts. All samples tested 
showed copper, the sprouts containing somewhat more than the tubers 
or skin. 

The percentage distribution of nitrogen, phosphoric acid and ash, 
in sprouts, skins and tubers depends on the relation weight of sprouts 
and tubers. The action of the sprouts was selective. The solids of the 
sprouts contained 4 % nitrogen whilst both the others contained less 
than 2 %. 

The sprouts remained fresh, and continued to grow as long as any 
water was available in the tubers. The sprouts of the Irish Cobbler tubers 
constituted 17 % of the total weight of the sprouts and tubers at the time 
the latter were exhausted, while the Green Mountain sprouts under the 
same conditions, constituted 5.5 % of the total weight. The author sug- 
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gests that the higher percentage in the first mentioned case is due to increas¬ 
ed concentration or activity of the growth promoting agent. 

A comparaison between sprayed and unsprayed tubers has shown 
that there is almost without exception a higher content of solids and ni¬ 
trogen in the sprayed than in the unsprayed tubers. 

373 - The Proteins Of Oats. — Brocq-Rousseu (Military Laboratory of Veterinary 

Research), in the Recuctl de mutcewe vtterinturt, Vol. XCVIII, No. 2, pp. 44 - 53 - Paris, 

January 30, 1921. 

The author reviews the various works on the proteins of oats, espe¬ 
cially the articles written by Osborne and his collaborators, and draws 
the conclusion that the only well-defined proteins found in oats are a 'ena- 
Une, a globulin extracted by salt solutions, and obtained in a crystalline 
condition, and a prolamine soluble in alcohol, and belonging to the same 
group as the gliadin of wheat. The author describes the methods he 
used for the preparation of these two proteins. 

374 - The Presence of Quinic aeid in the Leaves of Certain Conifers. — Tanri/t, g , 

in the Comptcs Rcndus de VAcademic des ScunccS, Vol CLXXII, No. 4, pp. 231-236. Palis, 

January 24, 1921. 

Quinic acid, originally discovered in cinchona by IIobmann in 1790, 
has since that date chiefly been found in the family of the Rubiaceae, 
in various species of cinchona and remijia, and in the coffee-plant, and 
the bedstraw (Galium) of our pastures. The acid also occurs in the leaves 
of Ericaceae such as the whortleberry (Vaccinium Vitis Idoea), bilberry 
(var. Myriillus) and other genera of Vacciniaceae, and has also been discovered 
in the leaves of tobacco, beetroot, and black currant. 

The author has also found it in the leaves of some Abietineae viz., 
the cedar (Cedrus Lihani ; 5 gm. per kg. dried at ioo°C); and the larch 
(Larix europaea ; 3.5 to 5 gm. per kg. of leaves). Negative results have 
been obtained from the ivy and juniper. 

375 - The Injurious Effeet of Dead Leaves Upon Germination. — Lt m'Irt, a., in 

the Comptcs rendus de I'Acadtmie dcs Sciences, Vol CLXXII, No. pp 232-231. Pans, 

January 24, 1921. 

In seeking to account for seasonal rhythm, and for the re-awakening 
of the soil, both being phenomena independent of variations in temperature, 
the author previously (1) brought forward the hypothesis, that the soluble 
products present in the dead leaves and remains of annual plants, as well 
as those resulting from their fermentation, might perhaps play some part 
in these periodic phenomena. 

To test this theory, the author first soaked, for 12 hours in 2 litres of 
watei, lots containing 500 gm. each of the debris of dead plants; he then 
used the leaves of chestnuts, plane-trees, and of various fruit trees that had 
been collected as soon as they had fallen. He found that these solutions 
possessed very definite reducing properties, and apparently contained 

(1) See R. Jm. 19.21, No 11. {Ed.) 
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phenolic bodies. They completely prevented any seeds from germi¬ 
nating. 

It was necessary to soak the leaves and other plant remains repeatedly 
befoie the water used ceased to exert any influence upon germination. 

Under natural conditions, the fallen leaves and plant debris undergo 
progressive disintegration, and finally turn into humus. The author 
thought it would be worth while to study the effect of the products formed 
during the first stages of decomposition. 

To this end, he left these plant remains to ferment of their own accord 
in the open air, under natural conditions, and found that the first changes 
were brought about by micro-organisms, of which the most important is a 
bacillus of the Coli species. As the fermentation process progresses, the 
medium becomes acid, assumes a darker colour, and emits a strong aromatic 
odour; at the end of three months, the extracted liquid is brownish-red, 
and very difficult to filter. As soon as a certain amount has passed through 
f the filter, it becomes cloudy through absorbing the oxygen of the air, the 
surface becomes covered with an iridescent film, and if the filtering process 
is repeated the same results are produced, as a result of the formation of 
insoluble oxidation products. 

This solution possesses reducing properties similar to those belonging 
to the water in which the leaves were soaked immediately after they had 
fallen, and it has also the same inhibitory effect upon the germination 
of seeds. 

The authois* explanation of the awakening of the soil seems to be 
confirmed by these first results. 

It is well-known that germination is characterised by very intense 
oxidation processes; in the absence of oxygen, it cannot take place,. At 
the time when annual plants die, and the trees shed their leaves, the rain 
dissolves the soluble, reducing bodies contained in this organic matter, 
and impregnates the soil with substances that absorb the oxygen, thus 
depriving the seeds of this element, which is absolutdiy necessary for their 
germination. % 

The same processes may continue for a short time at the beginning of 
the decomposition of the plant remains. 

After the leaves fall, the soil will therefore remain sterile until such a 
time as the atmospheric oxygen that has penetrated into the soil, either 
directly, or dissolved in the rain water, shall have completely oxidised 
the reducing matters it contained. 

This fact explains the great importance of ploughing operation, which 
bring to the surface the layers of soil that are full of sterilising agents, and 
thus destroy the paralysing effect of the latter. 

It further accounts for the awakening of the soil in thefirst days of spring 
as soon as the higher temperature can hasten the completion of these reac- 
sions, thus bringing to its termination the cycle that should be completed 
* at this season of the year. 

The author intends to continue his experments, not orily for the pur¬ 
pose of contributing to the accurate knowledge of plant biology, but also 
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with a view to discovering some means of restoring to the soil, early in the 
spring, the fertility which it loses temporarily during the winter through 
'the agency of the reducing substances of which he has demonstraed the 
origin. 

376 - Note on the Inheritance of Rust Resistance in Oats, — Garber, R. j., in Jour¬ 
nal of the American Society of Agronomy, Vol. 13, No. 1 pp. 41-43, figs 1, Washington D. C, 
Jan. 1921. 

Report on selection and hybridisation experiments carried out with 
a view to obtaining rust resistant varieties of oats. 

During the summer of 1918, crosses were made between a selection of 
White Russian oats (Arena sativa orimtalis) resistant to stem rust (Puc- 
cinia graminis avenae) and a selection from two high yielding varieties, 
Minota and Victory (Arena sativa), but both very susceptible to rust. 

The summer of 1919 proved to be favourable to the development of 
stem rust and the American varieties were badly attacked, whilst the white 
Russian variety suffered very little. 

The jF 2 plants showed sharp segregation and were placed in 2 classes : 
resistant and susceptible. 

The analyses taken as a whole gave the follwing results in F z : 

Minota X White Russian, 104 resistant, 36 susceptible. 

White Russian x Victory, 31 resistant, 9 susceptible. 

The ratio is therefore 3 :i, indicating that the resistance depends on 
a single hereditary factor and apparently behaves as a dominant character 
in these crosses. 

377 - Inheritance of Resistance to Anthracnose, Mosaic Disease and Root Rot of 

Beans ( Phaseolus vulgaris) in the Plant Breeding Department, Cornell Univer¬ 
sity New York, U.S. —Me. Rostie, G. P ,in Journal of the American Society 0} Agronomy, 

Vol. 13, No., 1, pp. 15-32, bibliogr., of 13 works. Washington, D C., Jan., 1921. 

Results of several years observations on the mode of inheritance of the 
common bean (Phaseolus vulgaris) of the factors concerned in the produc¬ 
tion of resistance to three common bean diseases of New York: autlirac- 
nose (CoUetotrichwn Lindemuthianam), mosaic disease and loot rot (Fusa- 
rium Mariii phaseoli ). 

Although the question of inheritance of resistance to disease has, 
to a large extent, attracted the attention of scientists, and considerable 
efforts have been made to fix and stabilise this character by hybridisation, 
up till now the literature on the subject is decidedly limited. 

Biffen found that resistance to yellow rust (Pitccinia glmnavum 
Eriks and Henn) in his cross between Rivet, a slightly susceptible wheat, 
and Red King, extremely susceptible, behaved as a recessive; all the F x 
plants and approximately 75 % of the F a plants having been susceptible. 

Nilssox-Ehle arrived at similar conclusions. 

Vavilov in crosses between Persian wheat Triticum vulgarc var. 
fuliginoswn Al. (immune to mildew Erysiphc gvamin ’<? D. C.) and varie¬ 
ties of common wheats susceptible to this disease, secured hybrids which 
were immune to mildew. 
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Sxucebt in breeding varieties of tomatoes resistant to blossom-end 
rot, found that resistance was transmitted as a dominant character. 

Tisdau:, studying the inheritance of flax wilt in crosses between resis¬ 
tant and susceptible flax varieties obtained a great variety of results grad¬ 
ing all the way from F x generations that were wholly resistant to others 
that were very susceptible. He attempts to explain his results on the 
basis of multiple factors, claiming that under normal conditions two 
or three factors in the homoz3 T gous condition would be enough to show 
apparent resistance. However, under condition exceptionally favorable 
for infection, only those plants which had factors concerned in the homozy¬ 
gous condition would show resistance. The gradation in the F 1 results 
might, therefore, be explained on the bases of change of conditions and* 
the number of factors involved. 

Burckiiolder in crosses between Well’s Red Kidney, a type of bean 
resistant to both a and (3 strains ol Collciotrichum Lindemitthianum (Sacc. 
and Magn) Bri, and Cav,, and the White Marrow, a type resistant only 
to the a strain, but susceptible to the (3 strain ; out of a total of 473 plants 
tested gave 362 which proved resistant, and hi susceptible to disease. 
These numbers show almost an exact 3 :i ratio andnndicate a single factor 
a difference between resistant and susceptible plants with respect to the 
(3 strain of the anthracnose fungus C olldotrichum Lindemuthianum concerned 
in the cross. 

The author has obtained similar results in connection with the inheri¬ 
tance of resistance of Phaseulus vulgaris to the 3 diseases, anthracnose, 
mosaic disease and root rot. 

Anthracncse. — Two strains ot and [3 of this fungus C. Lindemu¬ 
thianum are reported. By crossing Well’s Red Kidney (resistant to both 
strains) with Michigan Robust (susceptible a strains, but resistant to ( 3 ) 
of 1970 F % plants which were inoculated 1471, showed resistance and 499 
susceptibility, which gives an approximate 3 :i ratio with resistance domi¬ 
nant. 

Another cross was made between selection B (White Marrow var.) 
(homozygous and resistant to both a and [3 as the resistant parent), and 
vars. German Wax and Wardwells* Wax (susceptible). Also additional 
crosses were made between Michigan Robust (susceptible to a and resis¬ 
tant to ( 3 ) and White Marrowy (vice versa). 

In all these crosses, unlike the cases heretofore reported when there 
was apparently only one single factor difference there is on the contrary, 
where both a and (3 strains are concerned, a 2-factor difference and a 9 :7 
ratio in F 2 is obtained. This is demonstrated by the data given by the 
author in the following table (reduced). 

Mosaic Disease. — The real cause has not yet been traced. In 
the hybridisation experiments made up till now, the variety Robust 
obtained originally from the Michigan Agricultural Experiment Station 
was chosen as the resistant parent, an d the susceptible parent used was al¬ 
most exclusively the Flat Marrow. 

[*”) 
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Pedigree 

Parentage of nybrids 

Resistant j 

Susceptible 

Total 

5485 

German Wax X Selection B. 

33 

27 

59 

5478 

WaxdwelTs Wax X Selection B.* 

62 

43 

105 

5486 

Idem . 

14 

20 

34 

5557 

Idem . 

26 

21 

47 

5558 

Idem . 

82 

69 

151 

5483 

Robust X White Marrow. 

216 

15S 

1 374 

5484 

Idem . 

_ 90 

54 - 

1 144 

4 

Totals of plants . . 

522 

292 

914 


Inoculation was carried out by rubbing vigorously the primary leaves 
of the healthy plants with affected leaves from plants already attacked, 
or by using seed produced by infected plants. A large percentage of this 
seed produced mosaic offspring. Insects contribute to a considerable 
extent to the dissemination of this disease. 

Inspection was made of the F lt F 2 and i 7 /hybrids. 

Genetic Behaviour m F r — In spite of the numerous possible errors 
which accompany artificial inoculation tests, a laxge number of susceptible 
plants were observed, which indicates that in this case, resistance is a re¬ 
cessive. 

Results in F 2 and F 3 . — A large deviation lies between the two 
extremes, and it is, therefore, difficult to classify according to the divers 
categories. In F 2 taking the total number of plants tested as $272, the 
number of susceptible plants was 2982 compared with 2290 resistant, 
(ratio 9:7). The results obtained for F$ were analogous. In view of the 
ratio reported, it may be assumed that 2 factoisare concerned in producing 
susceptibility or resistance to disease. Plants homozygous for both 
dominant factors might be expected to show a greater degree of suscepti¬ 
bility than plants heterozygous for both these factors. In the same way, 
plants homozygous for the recessive allelomorphs would be expected to 
show an equal resistance to that of the resistant parent and superior 
resistance to that of plants homozygous for one recessive alldomorph or 
heterozygous. 

This explains the variation and intermediate gradations which so often 
occur in succeeding generations to F lt and which render so difficult the 
distinction between each category. 

Root Ro^. — This disease is caused by Fusarium Martii phaseoH 
Burck. According to experiments already made the resistant parent 
was the variety. Flat Marrow, which, however, unfortunately matures too 
late, and the susceptible parent was Michigan Robust Pea. which matures 
somewhat earlier. The ,method adopted was to make a spore suspension 
of the casual organism in water and dip the beans before planting. The 
genetic behaviour of Fi, F 2 and F s was notified. 

Fj: — The majority of plants showed no resistance, which indicat¬ 
ed that susceptibility is at least partially dominant over resistance. 
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F a and F 3 In classifying the plants in this case, a certain arbitrary 
standard must be set up. In the present case, the author divides the plants 
into 2 groups: 1) those which vary from medium to marked infection; 
2) those which vary from medium to normal condition of healthy roots. 
The following table shows the inoculation results for F 2 .. 


Condition of roots 


Pedigree of Hybrids 

1 Medium 

Medium 


to severe 

to no 


infection 

infection 


Flat Marrow X Robust . 

* • • 1 4 

3 

Flat Marrow X Manchurian Pea .. 

• • • 3 

3 

Idem. 


4 

Flat Marrow X Manchurian Branberry 


4 

Flat Marrow X Marrow. 


6 

Flat Marrow X B. 39. 

12 

10 

Flat Marrow X B. . . 

9 

6 

Pea (Dye) X B. 126 . 

2 

1 

Marrow Flat Marrow . * 

6 

5 

Flat Marrow X Marrow . 

8 

5 

Flat Marrow X Robust . 

12 

9 

Idem . 

13 

12 

Idem . 

19 

11 

Wells* Red Kidney X Flat Marrow 

9 

7 

Flat Marrow x Robust . 


5 

Robust X Flat Matruw . 

5 

5 

Idem 

6 

3 

Idem 

16 

7 

Robust X Pea (Dye) . 

. . 

11 

Idefn . 

. . . j 30 

14 

Pea (Dye) X B. 136 . 

• • • 1 13 

10 

Robust X Flat Marrow 

14 

18 

Flat Marrow X Robust 

10 

10 

Pea (Dye) X Marrow . 

. . . I 11 

7 

Flat Marrow X B. 39 . 

• - - ! 13 ! 

11 

Numbers observed .. 

... ui 

187 

Numbers estimated on ratio . 

.9:7 844*1 

185.$ 


Taken collectively, the results approximate to a 9:7 ratio which 
indicates the presence of 2 gcnetical factors with susceptibility dominant. 
Results with F 3 confirm this hypothesis. 

Practical results. — The investigations here reported had for their 
objects, the purpose of studying the method of inheritance of disease resis¬ 
tance and of obtaining varieties of beans resistant to the 3 diseases concern¬ 
ed. From the families reported as homozygous resistant to anthracnose, 
a number of white seeded resistant strains have been isolated, some of which 
give promise of becoming good commercial types. One of the parents 
involved in this cross was also resistant to mosaic and some of the selected 
types show resistance to both mosaic and anthracnose. 
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The majority of the crosses made in connection with the studies of the 
inheritance of susceptibility to both root rot and mosaic were reciprocal 
crosses between the rot resistant variety Flat Marrow and the mosaic 
resistant to Colletotrichum Lindcmuihianum (Sacc. and Magn.) Bri. and Cav. 
(J strain, which is the strain most commonly found in New York State. A few 
hundred F 2 plants have been selected and isolated from this cross which 
do not show signs of either root rot or mosaic and which should probably 
be resistant also to the (3 strain of anthracnose. Only high yielding plants 
which mature early should be selected so that the resistant tvpes ob¬ 
tained possess a commercial value. 

Some jF 2 plants were also selected from reciprocal crosses between 
Flat marrow and White Marrow; the first is resistant to root rot and to 
anthracnose p while the second is resistant to the a strain and is at least 
tolerant to mosaic. It is hoped, therefore, to obtain from a combination 
of parent characters, the desired progeny resistant to the 3 diseases in 
question. 

378 - Inheritance of Certain Characters in the Cowpea {Vignu Sinensis ). — 

Hakland, S. C ., in Journal of Genetics , Vo! io. No. 3, pp. 193-205. London, Oct. 1920. 

The experiments here described are concerned with the following 
characters: anthocyanin in stem and leafstalk, colour of seed coat pattern, 
pod, and flower of Vigna sinensis. The author attaches special attention 
to the colour of the seed coat pattern, which is regulated by 4 existing 
factors: B = black, N = buff, M = maroon, and R = red. The colour 
may be due to the following combinations: 


Black.BNMR 

o .BNmR 

» .BnmR 

» .BnMR 

. Brown ..bNMR 

Buff ..bNmR 

Maroon.b nM R 

Red.. btimR 

White.j, - due to absence of R. 


The New Era is the best known and most highly valued variety of 
Vigna sinensis amongst farmers as a forage crop. The seeds’are thickly 
and uniformly dotted with a dark blue anthocyanin pigment on a buff 
back ground. The pattern is always associated with purple coloration of 
the tip of the young bed, calyx and peduncle. The pattern taken as a whole 
is due a factor E which has no visible effect except in the absence of R. 

The factor B (black) and E [New Era) both produce as one of their 
effects anthocyanin coloration of the tip of the young pod, calyx and 
peduncle, but B produces a more intense coloration than E. 

Thus the cross black (BNR) by buff (bNR) will give in F z the ratio 
3 black to 1 buff, while the cross New Era (ENR) by buff (eNR) will give 
in F 2 3 New Era to 1 buff. If the factors Band E are inherited independently, 

[m-S78] 
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a cross between black (BNR) and New Era (ENR) should produce the 
double recessive buff (be), once in 16 times in F 2f thus: 

9 B E N R 3 B e NR 3 b ENR ibeNR 
? black New Era buff 

But the actual results obtained by crossing black by New Era showed 
in F 2 a segregation into 6^4 black and 197 New Era out of 841 plants, and 
no buff. The double recessive be does not occur. 

These facts may be explained by the phenomenon of repulsion of 
factors B and E (b and e respectively) during gamete formation. The 
hybrid F x black x New Era (Bb Ee NN) being heterozygotic rdativdy 
to the 2 factors, should form 4 sorts of gametes: BE, Be, bE and be, which 
gives rise in F% to 16 different combinations, as shown in Table I. 

Tabu* I. — Combinations of F 2 



BE 

Be 

bE 

be 

be'I 

BBEE 

BBEe 

BeEENN 

BbBe 

Be 

BBeE 

BBeeNN 

BbeENN 

Bbee 

bE 

b BEE 

bBEeNN 

bbEENN 

bbEe 

be 

bBeE 

bBeeNN 

| bbeENN 

bbee 


One of these 16 combinations (bb ee NN) gives a buff double recessive. 
On the other hand, being given the existance of a repulsion betxeen B and 
F x the gametes possessing characters B and E aud b and E simultaneously 
cannot devdop further, and only the combinations as shown in Table II 
are formed. 

The occurrence of a buff double recessive is therefore exduded and 
only the individuals black aud New Era, ratio 3:1 are obtained. 

The evidence is not strong enough to establish the degree of in¬ 
compatibility between B and E; the authors estimated the repulsion on 
a basis probably higher than 1115. 

In certain varieties of Vigna sinensis the pod is green in the early 
stages, but shortly before maturity it devdops a deep purplish red colour 
as it develops anthocyanin pigment throughout the pods, calyx and 

[«8J 
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peduncle. It is assumed that one main factor P is responsible for this 
purple coloration, which produces an effect analogous to that of B and 33 , 
but less intensity of colour than that due to B. 


Table II. — Combinations of F a . 
in oases of repulsion of characters B and E. 


\ 

0 1 

Be 

bE 

O 

0 

0 

0 

0 

O 

Be 

0 

BBee 

BbeE 

O 

bE 

0 

bBEe 

| bbEE 

l ° 

0 | 0 

i 0 

1 ° 

O 


The relation between B and p as already noted is analogous to that 
between B and E as regards repulsion between the 2 factors during gametic 
development ; the gametes BP and bp are therefore much more rare than 
the heterozvgotes, following the ratio 7:1. 

379 - Inheritance in Ricinus Communis L.—Hajrland, s. c , (imperial Department, 

of Agriculture West Indies), in Journal of Genetics Yol. 10, No. 3,pp. 207-218. London, 

Oct. 1920. 

Studies on the mode of inheritance of certain characters in the castor 
oil plant, Ricinus communis E. ’ 

(1) Bloom. 

(2) Spines on the capsule. 

(3) Colour of the vegetative parts. 

1) Bloom. — Varieties of Ricinus are distinguished by the presence 
or absence of a waxy bloom (factor B). Presence and absence of bloom 
(Band b) behave as a pair of simple allelomorphic factors. The presence 
is partially dominant to its absence. 

3) Spines on the capsule. — The presence and absence of spines 
on the capsule form another pair of allelomorphs (Sands) with spiniuess 
partially predominant. 

Colour . — Two independently inherited Mendelian factors are involv¬ 
ed: M. the factor for mahogany and G the factor for green. The absence 
of the 2 factors (mg) gives a pale type of rose and tinged. 

The factor a converts tinged into green (m0= green) and mahogany 
into rose (MG == rose). 

The 4 types resulting from the cross MgXtnbare: 

9^0 3 Mg 3 *nG ling 

lose mahogany green tinged. 

[ 378 - 379 ] 
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Relation between the factors S (SPINES) and B (bloom). — The relation 
between these 2 factors has been studied in a cross between B s and bS 
The F a results are given below: 


Family 

BS 

Bs 

bS 

bs 

—- 

— 

— 

— 

— 

I 

1 7 

0 

4 

2 

2 

30 

11 

9 

7 

3 

3 * 

14 

6 

5 

4 

25 

10 

6 

3 

5 

40 

15 

10 

3 

6 

78 

18 

20 

4 

7 

44 

11 

16 

7 

8 

5 ~ 

19 

18 

3 

9 

48 

i* 

13 

4 

10 

33 

20 

11 

2 

11 

13 

7 

6 

2 

12 

39 

15 

4 

5 

13 

18 

16 

12 

4 

14 

35 

7 

8 

2 

Effective loials 

402 

1 bo 

143 

55 

Theoretical To f ah 

489 

163 

1O3 

54 

From these results it may be concluded that B and S are independently 
inherited. 

This is analogous in the case 
of G and B. 

of S and M, 

M and G and perhaps also 

The relation of 0 and B was investigated in a back cross G g B b X gb gb: 
the following were the results: 

Family 

GB 

Gb 

gB 

gi> 

— 

— 

— 

— 

— 

l 

10 

6 

2 

12 

2 

6 

2 

4 

7 

3 

1 

1 

1 

0 

4 

3 

4 

5 

* 3 

5 

it- 

8 

9 

9 

6 

3 

1 

4 

i 

7 

3 

I 

0 

3 

8 

7 

5 

5 

2 

9 

1 

5 

2 

5 

30 

15 

7 

13 

11 

II 

1 

2 

2 

2 

12 

1 

5 

3 

0 

13 

1 

3 

4 

3 

14 

9 

12 

8 

17 

15 

16 

17 

12 

12 

Effective Totals 

91 

79 

74 

~87 

Theoretical Totals 

83 

83 

83 

83 


It will be seen that OB and gb are in excess of QB and gB, and it 
would be unsafe to assume that G and B are linked. According to the 

L* T »] 
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data, the percentage of crossing over between Q and B is 46.2, practically 
independent inheritance. 

Relation between the factors M (Mahogany) and B (Bloom). — The 
factors M and B show repulsion in the cross Mb X mB. 

380 - Study o£ the F x and F 2 of a Hybrid Resulting from a Natural Cross Between 
the White-Headed Cabbage and the Green Pinnate Cabbage. —■ kristohxr*on, 
B Kahl, in Stcnges Utsade foremn^s Ttdsknft, Year XXXI, Part. 1, pp. 31-52, fig*. 8, 
Mahno, 1921 

This study of a natural hybrid between the white-headed cabbage 
and the green pinnate cabbage is part of a series of crossing experiments 
carried out with different varieties of cabbage during the last few years. 
The results, in brief, are as follows: — 

(1) The hybrid is intermediate in character between its two parents, 
having a very loose head with an dongated axis, and partly curled leaves. 

(2) The median vein of the leaf, as well as the lamina, of the indi¬ 
viduals of the F 1 are of a dark violet-red colour quite distinct from 
that of the parents; the median vein of the white cabbage being green 
during the summer, and light-red towards autumn, while that of the green 
cabbage always remains green. 

(3^ In the jF 2 , three types of leaf-veining are found: — (1) dark- 
violet red veins; (2) light violet-red ; (3) green, in the ratio of 9:3:4. 
The dark violet-red shade is thus due to the pie$ence of 2 factors A and B. 
A by itself exercises no effect, whereas B can produce a light violet-red 
coloration in a white cabbage. 

(4) As regards certain characters, the offspring in the ?nd generation 
show every giadation between the extreme or parental, types (continuous 
variation). 

“ Head production " is one of these characters. The following table 
gives the data relating to some of the hybiids, the individuals being divided 
into 6 classes. In the 1st class are placed all the individuals resembling 
the green pinnate cabbage, and showing no sign of head formaton. In 
the 6th class are placed the individuals with compact, well developed 
head like that of the white-headed cabbage. In classes 2 to 5 are found 
the hybrids that are intermediate. 





Head development 


Percentage 
of individuals 
with well-devolopeti 

No. (year 19x9) 

class 

1 class 

class 

, class 

class 

class 


X 

2 

3 

1 4 

1 5 

6 

head 

133 . 

I 

19 

60 

9 

l 

6 

O 

O ooo/ Q 

I 34 . 

O 

5 

II 

66 

22 

II 

9.57 

135 . 

15 

55 

202 

. 76 

12 

2 

0 55 

136 . 

6 

9 i 

379 

1 400 

68 

14 

I.46 

135. 

1 

101 

836 I 

| 816 

89 

14 

0*75 

138 . 

0 

22 

430 

730 

52 

| 13 

I.04 

.. 

5 

1- 

754 1 

1 977 

60 

14 

0.S4 

Totals . . | 

88 

1 331 ( 

887 % | 

3094 

303 | 

88 

Ivcnipe 1*08 % 
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Similar differences occurred with regard to the following characters: — 
[a) Hairiness of leaves. 

(6) Subdivision of lamina. 

(c) Leaf-form; this shows every gradation between the two extreme 
forms, viz., the ovoid, nearly round form of the white cabbage, and the 
narrow, pointed shape characterising the leaf of the green cabbage. 

(d) Waxy covering of the leaves. 

(e) Height of plant. 

(f) Capacity for keeping during the winter. 

(g) Tendency to run to seed. 

(5) With regard to variations in the disposal and distribution of 
chlorophyll, the following cases were observed: — 

(a) Two sectorial chimeras, one with a white, the other with a yellow 

sector. 

(ft) Seedings white and yellow at the time of germination. 

(c) An area free from chlorophyll on either side of the central vein. 

(6) Transgressions (the appearance of characters more strongly 
marked than those of the parents): — 

(a) Dark violet-red colour of median vein. 

(ft) Light violet-red of leaf. 

(c) Leaves still more curly and pinnate than those of the green 
cabbage. 

(d) Leaves still more vesicular than those of the green cabbage 
(resembling those of the savoy). 

(e) Formation of small bulbs in the axils of the leaves. 

(/) Plants covered with so much glaucous bloom, that it appears 
like a grey patina. 

(g) Height of plant. 

(ft) Tendency to run to seed. 

(i) Susceptibility to low temperatures. 

(7) In the I 7 ,,, many forms made their appearance, some of which 
are similar to the following commercial varities: — Red cabbage, " Wers- 
ing ” (Savo3 T cabbage), “ Schlitzer ” white cabbage, Brussels cabbage, 
different types of ornamental cabbages. 

(8) In the jF 2 , there were also found plants whose leaves much resembl¬ 
ed the turnip-cabbage, or with leaves and inflorescences much like those of 
broccoli and cauliflowers. 

381 - A Graft Chimara in the Apple In the United States.— Stout a. b. (New York Bo¬ 
tanical Garden), in The Journal of Heredity, Vol. XI, No 5 , pp. 233-337. figs. x. Washing¬ 
ton D. C., May-June 1920. 

In an orchard in the vicinity of Geneva N. Y. is an apple tree planted 
there in 1862 which bears two types of fruit; some typical of the va¬ 
riety King (about 20 %) and others nearly identical with the fruits Rock- 
bury Russet. 

The occurrence of two more or less distinct kinds of fruit on the same 
tree may be due to : 1) vegetative variation ot bud sporting; 2) top grafting; 
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3) a chimera: two kinds of cells belonging to stock and scion become asso¬ 
ciated together in the same branches. 

The two first hypotheses are not considered probable, and the proof 
that the chimeral effect is produced is evidenced by the fact that certain 
fruits have been found with a segment that is King while the rest are Rus¬ 
set. 

It is very probable that the chimera from a scion of King grafted on 
the root of a seedling of Russet, has grown from a bud that arose on the line 
of contact between scion and stock. Lateral branches arising from the sec¬ 
tor of king are pure for King; those arising from the part that is Russet 
are pure for Russet; those that happen to arise from the lines of contact 
continue to be sectoral chimeras. 

382 - Maize in Brazil. — Sampaio, S,, in Lavoura c Criaqao, Year 6, No. 1, pp. 10-17. Rio de 

Janeiro, January, 1921. 

Three-quarters of the world’s maize production is grown in the Uni¬ 
ted States. During the period 1913-1918, the average annual maize pro¬ 
duction of that country amounted to 69 836 214 tons. Amongst the other 
countries, the first place is occupied by Brazil, where there are, in round 
figures, 3 millio n hectares under maize, some 51 million quintals being pro¬ 
duced there annually. Argentina is a very close second to Brazil, and has 
perhaps outstripped it of recent years. According to the data supplied by 
the Director of the Brazilian Office of Commercial Statistics, the quantities 
of maize exported from Brazil and imported by it from 1917 to 1920, were 
as follows: 



Exports 

j imports 

1 

Year 






| Amount 

| Value 

Amount 

Value 

i 

1 ig. 

t in paper tnUreis ( 1 ) 


in paper milreis 

1917 

24054425 

3 926 677 

187 142 

40854 

1918 1 

14 275 450 

3 535 971 

1 299 354 

166 782 

1919 j 

34754OO 

879 073 

5 262 426 

849 207 

1920 

! 

(2) 3 207 855 

1 

690 436 

( 3 ) *754061 

437852 


(1) one paper milreis — as. ad. at par. 

{2) 11 months. According to the data furnished by the Bulletin of Agricultural and Com¬ 
mercial Statistics, International Institute of Agriculture, the amount exported for the whole 
year was 44 260 quintals. 

(3) 9 months. 

Given, on the one hand, the enormous and constantly increasing con¬ 
sumption of maize in Brazil, and on the other ,the difficulty ot competing 
with Argentine maize which is produced at less cost, owing to the very ex¬ 
tensive areas under the crop, and the greater transport facilities possessed 
by the latter country, it cannot be expected that Brazilian maize will be 
an important article of export in the near future. It can, however,become 





CEREALS AND PULSE CROPS 


413 


of the greatest value, if used to feed the swine which are exported in the 
form of canned or frozen pork or, still better, as lard. 

The average cost of producing 1 hectolitre of maize grain in Brazil is 
3.4 milreis; the sale price is 9.7 milreis, with a profit of 185 %. 

The author mentions the many ways in which maize is used as human 
food and the countless preparations made from this cereal in the United 
States by the cook, baker, and pastry cook. He advises that greater use 
should be made of maize in Brazil, with a view to reducing the consump¬ 
tion of wheat, which is nearly all imported. In 1919, wheat and wheat 
flour were imported into Brazil to the value of a little over 208 million 
milreis . 

383 - Green Manures and Paddy Cultivation in Ceylon (1). — Molegode, w., in The 

Troptcal Agriculturist Vol LXI, No. 1, pp. 3-6, Peiadeniya, Ceylon, Jan. 1921. 

The use of green leaves and twigs as manure for paddy fields is now 
extensively practised and is being recognised as the most economical, 
safest and best manure to use. 

It has now been ascertained that to get a fair increase, at least 2000 lb. 
should be applied per acre. The first lot should be spread over the fields 
after the first “ Bin neguma ”, or the ploughing, and at this time such leav¬ 
es and twigs as would take a longer time to decompose should be applied. 
At the “ Dehiya ” or second ploughing, the leaves and twigs should be plou¬ 
ghed in, and afterwards the second lot should be spread over the ploughed, 
field. Sufficiently long interval will have to lapse between this and the fi¬ 
nal ploughing for the leaves and twigs to decompose and mix into the mud. 

It is suggested that with green manures and phosphates should be 
applied at the rate of 1 to 1 % cwt per acre, at the final ploughing period. 

The following list of trees and plants from which leaves and twigs are 
commonly in use is given : 

Karande (Pon*amia glabra ). Kekuna ( Canarium xeylanicutn). Dadap [Erythrina litho- 
sperma), Keppitiya {Croton lacciferus). Wild sunflower, Nattasuriya or Tilta Sinh ( Tritonia 
diverst folia). Adathoda, {Adathoda vasica). Wild indigo, Pila Sinh {Tephrosia purpurea). 
Sunn hemp {Crotolaria juncea). Bodi (Psoralea corylifoha ). Hanapatta (Furcraea gigantea). 
Suriya (Thespesia populnca) Etdemata (Gmehna arborea). Totilla, (Oroxylum indicum), 
Kaduru ( Cerbera Odollam) aud Tatana ( Webera corymbosa). 

Very satisfactory results have been obtained in unproving paddy soil s, 
resulting in large yields. 3 ?or example — a field of approximately 2 acres 

(1) In the same publication of this Journal is an additional article on the subject of Green 
manuring, reproduced from the Indian Scientific Agriculturist, Vol. I, No. 12, dealing with the 
green manure crops grown in various parts of the country with success ou wet lands, and 
ploughed into the soil at the time of puddling. Amongst these are quoted pulse crops such 
as: — horse gram (Dohchas hi floras Linn), green gram ( Phaseolus Mungo), field gram ( Cicer 
arietinum) etc.: — and Sunn hemp ( Crotolaria juncea ), “ Boga medeloa ” (Tephrosia Candida), 
indigo and Paincha. Wild Indigo is recommended for heavy soils, being very drought 
resistant and with a deep root system. It also thrives well on well-drained land containing 
coarse sand particles. Hints are given concerning the application of lime in conjunction 
with green manuring in general. 
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was treated with leaves of kekuna [Canarium zeylanicum) and karande 
(Pongamia glabra). The yield thus obtained was 104 bus. compared with 
previous yields of 80 bus. The quantity of green manure employed was 
about 1500 lb. per acre. Other cases are also quoted showing equally ad¬ 
vantageous results. 


3S4 - Experiments with Varieties of Food Crops in Mauritius. — Bulletin No. 19 General 
Senes Department of Apiculture, Mauritius, pp 2-8, Port I^ouis, 1920. 

The crops experimented with have included Sweet potatoes {Ipomaea 
Batatas ), Manioc (Manihot utilissima), Pistacio (Arachis hypogea), Yams 
(Dioscorea sativa), Rice [Oryza sativa), and also Soy Beans ( Glvcine hispida), 
Cow Peas, (VignaCatjang) and Guinea Com {Sorghum vulgare). These varie¬ 
ties included various types known and cultivated locally, together with 
forms introduced from other countries. The results of the experiments 
with the last 3 crops are not as yet sufficiently complete to warrant public¬ 
ation. The other details given however afford reliable information concern¬ 
ing imported varieties of food crops, some of which are of superior yielding 
power to the local varieties. 


385 - Millets for Fodder On Sugar Estates. — Berber C. A., in The International Sugar 
Journal , Vat XXXI, Nos 2bi, 263 and 264, pp 493-494, pp. 613-616, pp 684-686. pi. 3. 
Iyondon, Sept; Nov; Dec. 1920. 

A review of the principal millet crops with a view to drawing attention 
to the importance of improving fodder supplies on sugar estates, and of 
placing the facts before planters in sugar growing countries where these crops 
have hitherto been little known. The crops described are as follows : — 



Water | Proteid 

% ' °i 

l 

r 

Carbo 
drate % 

Crude 

Fibre% 

Ash% 

£ 

p 


1 

1 


* 

- 



Sorghum (Andropogon Sorghum) . 

10.7 1 

9.71 

369 

Gram : 

72.38 

1-54 

2.05 

I : 8.3 

Ragi {Eleusine ctrracana) .... 

II29J 944 

4-93 

60.13 

656 

7-65 

i: 7.5 

Varagu (Paspalum serobiculatum). 

8.84 1 8.04 

4*57 

65,20 

7-39 

5-95 

1:9.5 

Kambu {Penmscteum typhosdeim) . 

8.77 9.52 

5-33 

73-52 

0.78 

2.08 

1 

Paddy . 

12.5s 1 6.35 

2.14 

65.29 

7.84 

583 

1: xi.o 

Wheat . 

13 33 1 9-74 

1.76 

70,18 

2.10 

2.98 

1:7.7 

Sorghum {.Andropogon Sotghum) . 

8 70 | 2.10 

1.50 

Straw: 

39 67 

39.77 

8.24 


Ragi Eleusine coracana) .... 

14.16 1.94 

0.62 

4911 

28.93 

5 24 

— 

VaraguC Paspalum serobiculatum). 

8.71 1.97 

2 - 5 i 

47 92 

28.84 

10.05 

x : 26.8 

Kambu (Pennisctum typhoidum ). . 

7.07 1 

1-94 

i -33 

43 99 

37.63 

8.04 

1:23.5 

Paddy. . 

ix.04 2 70 

1.02 

40.84 

2923 

15.17 


Wheat . 1 

8.71 3 01 1 

0.98 1 

37 93 

35-69 

13.93 

1:130 
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Andropogon sorghum (Sorghum) (1) ; Pennisetum typhoideum (Bulrush 
millet) (2); Setaria itaUca (Italian millet); (2) Eleusine corocana (Ragi) etc. 

The foregoing analyses of the grain and straw of millets, paddy and 
wheat is given (*). 

* Reproduced from " Notebook of Agricultural Facts and Figures ” by R. C. Wood. 

386 - ”Frueta de lobo” (Solatium grandifJorum var. pulverulentum) and 
“ Capoeira branca” (S. but latum and 5. cernum ) Forage Solanaceae of 
Brazil. — Dr Silvdera. (Director de Agricultura de Rstado de Minas Geraes), in 
Chamcets e Qiuntoes, Vol. XX 3 JI,No. 1, pp. i 7 -i 9 > figs. 2. Sao Paulo, January 15,1921- 
The author mentions these three wild, arborescent, Brazilian Solana¬ 
ceae as forming a good stock feed. The foliage of " Fructa de lobo ” (Sola- 
num grandiflorum Ruiz and Pavon, var. pulverulentum) is readily eaten by 
cattle, in spite of the fact that the leaves, like the trunk, are covered with 
hooked spines. The fruit is much liked both by cattle and pigs. This 
plant will grow even on the most sterile ground. A farmer of Caete who 
planted it for a pig feed obtained excellent results. 

The name " capocina branca ” is popularly given to two very nearly- 
related species, S. cernum Veil., and 5 . buliatum Veil. The latter and very 
probably also the former, is much appreciated by cattle, horses, mules 
and rabbits. The following percentages were obtained by analyses made 
at the Chemical laboratory of the Minas Geraes: 


Chemical composition of Solanum buliatum and Solanum grandiflorum . 



S. bullatuw 

S. grandtfiorum 


Per cent. j 

Per cent. 

Water. 

IO.47 

11.31 

Ash... 

9.98 

4.83 

Protein. 

23.92 

19.47 

Fats. 

3-16 

3.16 

Crude fibre . 

26.78 

35-85 

Nitrogen-free extracts.. . 

25-69 

25.38 


These plants therefore have leaves richer in protein than those of forage 
Teguuiinosae. 

As the fruits of S. buliatum are greedily eaten by birds of every kind, 
even before they are ripe, it is difficult to obtain any seeds of this plant. 

387 - Bahia Grass (Paspalum notatum) in Florida. — Science and Industry Vol. 2, 
No. ii, pp. 614-645. Melbourne, November, 1920. 

Bahia Grass (Paspalum notatum) was first planted at the Florida Agri¬ 
cultural experiment Station in May 1913. The original plot is still growing 
and from the first gave promise of much value. 


(1) Sec R Sept. 1917, No. 811. (Ed.) 

(2) See X April 1919, No 459. (Ed.) 
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A further experiment was begun in March 1915, and in September the 
same year, cattle were pastured on the plot in question both winter and 
summer from then onwards During the past 4 years the grass has been 
subject to heavy pasturing. Notwithstanding this fact, it has ccntinued 
to grow and has made a complete sod over a space now 10 to 13 ft wide. 
In addition to this, a large number of individual plants have sprung up 
near by, indicating that the seed has been scattered by the cattle, birds, 
or wind. 

The method here employed gives information on two important points, 
namely, the ability of the grass to spread and make a good sod while being 
pastured, and its palatability to cattle. It seems best adapted to a rather 
moist soil, but has been grown on rather dry sand soil with fairly satisiactory 
results. It is not likely, however, to be of any value when planted on dry 
sandy ridges or on land subject to overflow of water. A temperature of 
34 to 26° F will nearly always kill all green growth of this grass; although 
the roots are apparently not injured by light frost. 

388 - Cotton Cultivation in Egypt (1). — Dctdgeost G C., I — The Maintenance of the Qual¬ 
ity of Egyptian Cotton, in Bulletin 0/ the Impel ml Institute , Yol. XVI, No. 2. pp. 160-170. 
I/Ondon, April-June, 1918.—II. The Pink Boll Worm an«l the Cotton Crop of Egypt. Ibid., 
Vol. X I, No. 3, pp. 362-370. Jnly-Sept. 1918.— III. The Extension of Cotton Cultiva¬ 
tion in Egypt. Ibid., Vol, XVII, No. 2, pp. 195-204. April-June, xgio. IV. Cotton Research 
Board of Egypt. Ibid., Vol. XVIII, No. 1, pp. 117-119 Jan-March, 1920. — V. Agricultural 
legislation in Egypt, relating to the Protection of Cotton Ciops, Ibid., Vol. XVIII, No. 
2, April-June, 1920. — VI. The Egyptian Cotton Problem. Te^ke H. M., in Ayicultwal 
Journal of India , Vol. XV, Pts. 5-6, pp 485-501, 595 - 615 , and Vol. XVI, Pt. 1. pp. 7-18. 
Calcutta, 1920 and 1921. 

I. II. III. — The total area of cultivated laud in Lower Egypt duiing 
the 10 years ending in 1914, remained fairly constant, but the proportion¬ 
ate area under cotton increased by nearly 6 % reaching 45.4 % of the to¬ 
tal cultivated area of that region. It appears that cotton conies into the 
crop rotation, in a large part of the country, twice in three years, and that 
the old triennial rotation has to a large extent disappeared. In Upper 
Egypt, the fluctuation of the area under cotton is always to some extent 
affected by the behaviour of the Nile flood, as a certain proportion of each 
year's crop is grown in the basin lands, which have not yet been placed under 
perennial irrigation by canals But, even taking this into account, there 
was a steady increase in the cotton area from 1908-1909 and from 1913-1914, 
amounting to 5.2 %, for the 6 years. 

Excluding the lake area, there are in round figures, 5 600 000 Egyp¬ 
tian acres already cultivated, watered either by summer canal supply or 
by flood, and there still remain 1250 000 acres capable of becoming produc- 
.tive of general crops in the future, when properly irrigated (3), Conditions 
are more favourable in Lower than in Upper Egypt but taking the normal 
cotton area of Egypt as a whole at 1 716 000 Egyptian acres, it would be pos¬ 
sible to cultivate annually upon the same system ot rotation as at present 

(1, See R. July 1913, No. 801 and R. August 1915, pp. 1017-1023. ( Ed .) 

(2) See R. Dec. 1913 , No. 1333. (Ed.) 
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in vogue, an additional 1 005 000 acres. To ascertain the actual maximum 
area, the lake areas must be taken into account, and this when properly 
drained would probably be suitable in the first place for a rotation of cotton 
and rice, with intermediate clo ,*er. On this rotation, 50 % would be under 
cotton annually, and would give an additional 312 000 acres to the 
previous total, making a total ot 3 033 000 acres annually capable of 
yielding cotton. 

With regard to production, assuming that the new acres be brought 
under cultivation, it is calculated that a total yield of n 240 000 quantars (1) 
per annum »should be obtained The climatic and cultural conditions found 
in Egypt afford the country unique advantages with respect to the produc¬ 
tion of cotton possessing combined qualities of fineness, strength and 
length, in comparison with other countries. Experiments have been con¬ 
ducted in India and Arizona in order to establish similar varieties there, but 
up to the present it has been found that Egyptian kinds grown in these new 
localities are less prolific and more susceptible to disease and rapid deterio¬ 
ration in quality that is the case in Egypt. Attention is, however, drawn 
to the fact that the successful results obtained by selection and a conse¬ 
quent isolation of three pure kinds of cotton in America should be regarded 
as a warning of what may happen if steps are not taken to maintain purity 
of the existing commercial varieties in Egypt itself (2). The period of life 
ot these last mentioned varieties is not long owing to the fact that the cha¬ 
racteristic qualities, which constitute its value, are usually rapidly broken 
down by cross-fertilisation in the field or by careless mixture ot seed in the 
ginneries. The assumption of the mutational origin of these varieties (3) 
is supported by what has been found to occur in experimental breeding 
from Egyptian seed in Arizona (4). 

With respect to the kinds of cotton which it is probable may be grown 
in the near future, it is expected, although that the matter is still under di- 
cussion, and nothing is yet definite, that the Sakellaridis cotton will occupy 
the attention of growers throughout the Delta for some years, and that there 
is very little likelihood of a return to the old types, Nubari, Assili and Afifi. 
Upper Egypt will continue to cultivate Ashmouni, which has been some¬ 
what improved. The most important change in the cultural requirements 
is that, whereas up to less than 10 years ago, it was not uncommon to 
continue picking until December, most of the crop is now finished even in 
Lower Egypt, by the end of September. 

This early maturing character has become of the first importance by 
reason of the ravages of the pink boll worm (Gdechia gassypiella Saunders). 
This pest destroyed practically all the seed of plants which matured late. 
The average loss, according to Dr. Lewis Gough attributed hitherto to the 
pink boll pest was about Vs the weight of seed + lint in every boll attacked, 


(1)1 quatttar ~ 99.0 19 lb. (Ed.) 

(3) See R. December 1918, No. 13=56. (Ed.) 

(3) See R. Mly iyih, No. (El) 

(4) See R. Feb. 1914, No. 116 (Ed ) 

[*«*] 
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e. g. if 35 % of the bolls were attacked, the loss in weight of the crop was 
about 7 %. Hence the obvious advantage of cultivating early varieties. 

The author emphasises the fact that the extreme area capable of being 
cultivated in cotton can only be attained as the result of a great deal of 
careful engineering and expenditure. 

IV. V. — In view of the great importance of the cotton growing indu¬ 
stry to the welfare and prosperity of Egypt, the Cotton Research Board 
was constituted in May, 19x9 to “ combine, co-ordinate and extend re¬ 
search of cotton On appointing this Board, the Ministry 01 Agriculture 
pointed out the economic importance of maintaining the valuable quality 
of Egyptian cotton, confirming the statements made by Dudgeon 
(P arts I, II and III). 

Field experiments have already been undertaken in a number of diffe¬ 
rent localities on 1) the effect of the subsoil water level on cotton, 2) re¬ 
ducing watering, 3) yielding power of 9 varieties, 4) spacing. The fol¬ 
lowing programme of work has been drawn up : 

1) Botanical . — The application of plant breeding methods to the puri¬ 
fication of existing commercial varieties, and to the production cf new and 
improved varieties. Cotton seed farms are being developed for the mul¬ 
tiplication of pure seed strains. Special study will be made of cotton wilt 
and other fungoid diseases. 

2) Entomological . — Study of the life history, distribution and control 
of Oxycarenus hyalinipennis (Cotton seedbug) and Agrotis ypsilon (cut¬ 
worm), and a continued study of Gelechia gossypiella. 

3) Chemical . — Observations in connection with manures and sub¬ 
soil water, bacteriological aspects, investigations arising out of the compo¬ 
sition of cotton seed and the changes which occur during storage. 

4) Physical . — Field experiments and laboratory work on measure¬ 
ment of cotton fibre. 

In the Preliminary Report (Cairo: Government Press, 1920), a diagram 
brings out the striking fact that from September 1919 to January 1920, 
it was more piofitable to the grower to cultivate the shorter stapled cot¬ 
tons of the Upper Egypt class such as Ashmouni, than the longer stapled 
varieties, such as Sakellaridis and there is a danger that this action will 
extend greatly unless purchasers are prepared to offer a substantially 
higher price for the long stapled kinds. 

Amongst the laws and ministerial orders relating to cotton, it is in¬ 
teresting to note that the irrigation of bersim is prohibited after May 10, 
or such date as may be fixed annually for certain districts. This law is 
established to prevent the propagation of cotton worm (1) by the growing 
of bersim which is another food plant of this pest. Also the roots of cot¬ 
ton, hemp and bamia (Hibiscus esculentus) are ordered to be plucked up 
or cut down, bdow soil level in such a way that they cannot give rise to 
any fresh growth, thus facilitating the destruction of bollworms (2). 

(z) Usually known by the name of Alabama arqiUacea Ilubn, 

(3) Usually known by the name of Heliothis obsolete Fab. 
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VI. — A report ot the recommendations made by Mr. H. M. Leake, 
Director of Agriculture in the United Provinces of India, with a view to the 
maintenance and improvement of the quality 01 Egyptian cotton, and the 
increase of yield. These indude: 1) the maintenance of the purity of 
Sakdlaridis ; 2) the establishment of one or more types with the same 
intrinsic merits as Sakellaridis, but with an improved vegetative habit; 
3) the maintenance of thepxesent classes by a system of purification and the 
establishment of pure races ; 4) the development of types agriculturally 
better suited to the environment, including the demarcation ot type 
tracts 5) the development of a dess of cotton superior in quality to 
the best Sakellaridis; 6) the division of the country into cirdts 
d termined, as far as possible, by climatic considerations, and each with 
its experimental farm; 7) the establishment ot a seed tarm in each 
of the circles so defined; 8) the introduction of a system of licensing 
persons desirous of introduing new varieties. Such a system would 
enable steps to be readily taken to eliminate the cultivation of any new 
variety, if considered desirable, and to prevent the adulteration of existing 
varieties. 

For the purpose of carrying the above recommendations into effect, 
the following further recommendations are made: 1) the division of the Mi¬ 
nistry of Agriculture into a series of agricultural, botanical and commercial 
sections; 2) the establishment ot a Ministerial Cotton Committee which 
should endeavour to co-ordinate practice with the result of these researches; 
3) the establishment of an extra ministerial Cotton Board for providing 
co-ordination between the Ministiy of Agriculture and the Physical Ser¬ 
vice and Irrigation Board, etc. 

389 - Fibre Studies of Philippine Dipteroearps. — Reyes E G in Journal of Forestry , 
Vol XIX, No 2, pp. 97-104 Washington D C Feb 1921. 

The Dipterocaipaceae is pre-eminently the most important timber pro¬ 
ducing family in the whole Indo-Malayan region an area including the great * 
er part of India, Burma, Siam Cochin-China, the Malay Peninsula, Suma¬ 
tra, Java, Borneo, the Philippines, and the Indo Malayan Archipdago as 
far south as New Guinea. 

These dipterocarp woods lend themselves to multifarious uses. The 
soft lightcoloured woods {Pentacmc, Parashorea, and Shores) furnish a 
large percentage of the cheap construction timber in the Philippines. The 
red Shoreas such as S. polys per ma, S. negrosensis etc. are used for high grade 
furniture and cabinet work, and the former has been employed success¬ 
fully in the manufacture of aeroplane propellors. Various species, including 
Hopes plagata , H. ovalifolia , Balanocarpus cagayensis , Isoptera borneenis 
and Vatica spp., produce strong and durable structural timbers, and are 
extensively employed. 

With the continued exploitation of Philippine forests and the increas¬ 
ing cost and scarcity of timber in the north temperate zone, new uses for 
dipteroearps are coming to the attention of the public The present fibre 

[388-389] 
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study was undertaken with the hope that it might contribute to the present 
knowledge of the suitability of the said dipterocarps for the manufacture'of 
paper. In the selection of material, the author obtained authentic wood 
specimens from the Philippine Bureau of Forestry. After isolation of suf¬ 
ficient fibrous material, measurements were made of all fusiform non-septate 
fibres, which in the Dipterocarpaceae consist almost entirely of libriform 
fibres and tracheids; the latter are much pitted, shorter, proportionately 
wider, than the former but only constitute a small percentage of the fibrous 
material. 

An examination of the tabulated measurements leads to a number of in¬ 
teresting deductions.. There is apparently little variation in the fibre length 
of the Dipterocarpaceae as a whole, but individual variations are both strik¬ 
ing and significant Fibres seem to be longest in the softer wooded species 
such as Anisoptera spp. 1.76 mm, Dipterocarpus spp. 1.77 mm, Slnorea 
eximia 1.76 mm, S palosapis 1.54 mm., and S Teysmanniana; 1.68 mm., 
compared with the harder woods such as Hopea spp. 1.40 mm, Balanocar - 
pus 1.38 mm., Vatica spp. 1.43 mm., and hard Shoreas r.46 mm. A similar 
variation also exists between different species of the same genus, and the 
author considers that other things being equal, the fibre length of dipterocarp 
wood varies indirectly to the density An interesting variation is found in 
woods of like density wheie pores distirctly vary in size The figures indi¬ 
cate that fibre lengths are directly proportional to the size of the pores, 
(compare Nos. 40, 39 and 38) 

The soft, light coloured woods Shorea eximia , Peniacme spp. and Pa- 
rashorea Malaanonan offer possibilities as a source oJt raw fibre in the ma¬ 
nufacture of pulp and paper. 

There seems no reason why these fibres should not be used advanta¬ 
geously either alone or mixed with bamboo, Manila hemp, maguey {Agave 
americana), sisal and other long-fibred stock. At present, the coniferous stock 
PopuLus tremuloides , P. deltoides and P. grandidentata are the most important 
hardwood species in the United States from the standpoint of paper manu¬ 
facture. The average fibre length of these species is 1.13 mm. as compared 
with the light coloured dipterocarps enumerated above, which average 
1.60 mm, 

390 - The Coconut Palm in Brazil. — De Moraes, P., m Brazil Indicator, Year I, No. 1, 
p. 9, Rio de Janeiro, January 1921. 

The coconut palm which is a native of America, grows almost wild along 
all the northern coast of Brazil, and is cultivated without difficulty 
throughout nearly the whole country. It begins to bear fruit before the 
age of 7 years. In the northern States of Brazil, where the coconuts are not 
gathered and used, a very important source of revenue is neglected, as is 
shown by the State of Patahyba, where the coconut palm is more or less 
cutivated, and in 1912, there were 115 900 trees in full bearing. If an 
average crop of 50 nuts per tree be assumed this amounts tos 795 000 nuts 
per annum, which sold at 50 reis apiece (the minimum price) gives the sum 
of 289 750 milreis (1 milreis = 2s, 2d. at par). 
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This amount would be considerably increased it the value of the 
fibre, or coir, were added. According to Redbait iooo coconuts 
furnish 836 kg. of coir, but even allowing for only 500 kg. of coir 
per 1000 nuts, this if it fetched no more than 150 reis per kg. would 
bring in 434 625 milreis (x 230 858 fr. at par). Thus, the State of Para- 
hyba, by neglecting to gather the coconuts, loses altogether 724 373 milreis 
annually. 

There are more than 100 million coconut palms whose nuts are never 
gathered in North Brazil. The author strongly urges that such a source of 
natural wealth should be turned to account. 

391 - Experiments in Sowing Seeds of Cassia auriculata in India. — Bennext h. 

C., in The Indian Forester. Vol. XLVTE, No. x, pp. 25-29, Allahabad, Jan. 1921. 

An account of the experiments carried out at Golla, Anantapur, to 
determine the cheapest successful method of raising Cassia auriculata 
( f( Tangedu”), a shrub which yields the most valuable tanning bark in 
India. 

Six different methods of sowing, each on an area of not less than 

5 acres, were tried namely: 

1) Broadcast sowing on untouched soil. 

2) Sowing in furrows about 2 % ft. apart and 4” to 6” deep. 

3) Broadcast sowing followed by close ploughing in one direction. 

4) Broadcast sowing followed by dose ploughing first in one direc¬ 
tion and then at right angles. 

5) Close ploughing in one direction followed by hoeing with a 3-prong- 
ed fork (or “gom”), seeds sown in the furrows made by the-prongs which are 
about 6 in apart and finally the whole gone over by a " guntakah ” or iron 
plate drawn by 4 oxen in the same direction as the original ploughing was 
done to root out grass, turn up the soil, and cover the seeds. 

6) Dibbling seeds under trees in soil turned up to a depth of about 

6 in. by a spike or crow-bar. 

Results . — The cheapest successful method was found to be No. 2. which 
cost 14 annas, per acre, and by it sufficient seedlings were obtained to stock 
any area with about 4 800 plants per acre. By method 3 at double the 
cost, about 27 times as many seedlings were obtained as by method 2, and 
were somewhat more advanced in growth at the end of a year. By method 
5, about twice as many seedlings were got than by employing methods 3 
and 4 and they were still more advanced in growth than those obtained 
by those too methods. The cost was 2-7 rupees per acre more than with 
method 3 and 8 annas 6 pies more than with method 4. Sowings under 
bushes and late sowings were failures. 

The author suggests a further experiment, employing method 2, but 
making the furrows 10 ft. instead of 2 % ft. apart and thus tending to en¬ 
sure sufficient regeneration and considerably less expense. 

^ It is possible to grow “ Tangedu ” on land which can be ploughed, but 
which is too poor to yield profitable field crops. 

[SM-S91] 



rxjbbkr gum and resin plants 


425 


392 -The Cultivation and Preparation of Para Rubber in Burma (x). — Bulletin No 7 
Department of Agriculture, Burma , pp. 1-31 appendices 2, Burma, December 1920. 

A general review of the soil, climate and methods of cultivation best 
suited to Para rubber. 

Attention is drawn to the fact that in Burma the Henea tree 
matures ready for tapping 5 to 6 years after planting. The stem is then 
usually 18 in. in girth at a height of 1 % ft. from the ground level. As 
it is the size of the tree rather than its age which determines its fitness for 
tapping and as, at any time in the age of the plantation, the area of bark up 
to a height of 3ft. from the ground, represents the capital of the planter, a 
considerable amount of care is necessary in the selection of the trees to be 
tapped. The point is emphasised that no tree should be marked up for 
tapping unless it be at least the girth indicated above. Tapping begins in 
September and is conducted without interruption,* up to mid July. The 
flow of latex increases steadily from October to December, and then de¬ 
creases up to February. 

The usual method of tapping in Burma is known as the “ one-third 
single cut " i. e. the tapping is conducted by means of a clean single cut and 
is always confined to only a third of the area of available bark. The se¬ 
cond year's tapping is conducted over the second % of the bark surface ad¬ 
jacent to the first but as the girth of the tree has naturally increased by 
that time, tapping begins at 2 % ft. above ground instead of the prescribed 
1 % ft. the first year. To complete this process 18 months is found neces¬ 
sary, and at the end of that time, the tapping is conducted on the remain- 
ing Vj of the bark surface, and this time at 3ft. above ground level. It 
thus takes 4 % years to tap once round the bole of the tree. 

The following year the tapping is recommended at the 3ft. level and 
proceeds for 1 year over the depth of 1 %>ft. untapped bark which lies just 
above that treated at the first tapping, and is continued over the renewed 
bark that has gradually re-covered the surface first tapped. In succeed¬ 
ing years the afore-mentioned process is continued following the same me¬ 
thod as before over the invariably re-covered surfaces. 

The yield of rubber varies considerably, but the mean output is about 
81b. per tree per annum a yield which would probably be higher if the trees 
were planted further apart. The loss of soil fertility through scouring and 
leaching by heavy rain during the monsoon period is doubtless another con¬ 
tribution to the low yields, but it is recommended that by planting fewer 
trees to the acre e, g. 90 to 100, growing cover crops in the early rains, de¬ 
ferring weeding till the beginning of dry weather, disc harrowing regularly 
and carefully over a good mulch of green manure crop, and by more econo¬ 
mical manipulation of the latex, an estate with trees 10 to 15 years old 
should yield at the rate of 350 to 400 lb. per acre per annum of dry rubber. 

Lists of some suitable catch crops, cover crops and green manure crops 
are given as follows and details of general cultivation and treatment 
axe also added. 


(x) See R. May, 1917 No. 440 and R. Jan., 1919-, No. 1. (Ed.) 
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Permanent and Temporary Cat*, her ops for Rubber Estates 


Name of crop 


Seed per acre Time of sewing of j^^g 


Coffee (Liber \Coffea hbenca 
tan) “Kapt”\ 

Black Pepper nigrum 
“Nga-yok | 

Kaung * 

Cassav a 41 Pa- Manthot utilts 
law pinanu \ sima 
“ Thin haw 1 
myouku ” | 

Arrow root Curcuma angu 
“ 4 da lu ’ I sttfoha 


2000 cuttings Cold weather 3 to 4 years af 'x to 8 lb per 
* ter planting to e per year 

1000 cuttings Rains Dry weather 3 1 to 7 lb dry 

| to 5 years af fruit per vine 

1 ter planting per year 

3000 to 4000 „ 8 to 12 months 2 to tons 


3000 to 4000 
I cuttings I 


20000 to 25000 
I sets per acre 


lurmenic €i Sa Curcuma longa 


from setting fresh roots 
per acre 

6 to 9 months 3000 to 800 > 
from setting lb fresh 
roots pei 
acre 

6 to S months 2000 to 4000 
from setting lb fresh 
roots per 


Ginger “ (rtn ” Zingiber ofici 
| rude 

rfnflieft “ Nga Capsicum an 
yob ” nuum 


Tulv to August 


December 

January 


to 100 to 200 
\iss* dry 


Tobacco “Tse Nicottana Ta 
. bacum 


Groundnuts Arachis hypo 
“ Mye-pe , gaea 


Lab-lab ig Pe Dohchos La 
gyi 9 blab 

Cow Pea “ Pc- Vigna Catjang 
ten 

Gieen Gram, Phaseohis 
Black Gram Mungo 
“ Pe dtsem , 9 
« Mat pe I 

D&l “ Pe stn-Cajanus tnd% 
gon ** cus 

Deccan Hemp Hibiscus can 
“ Cym boun- nabinus 
Sgvi ” , 


April to May 


Y« basket May to June 


December 

April 


December 

Tanuaiy 


to 20c to 250 viss 
of cured leaf 
+ 30 bas 
Lets of stalks 
per acre 
to 20 to 40 has 
kets of whole 
nuts per 


September to 
October 

O ct obei to 
I November I 


March to April 12 to 20 bas 
| kets of seed 
per acre 

Tebruaiy to 5 to 1 j bas 
March kets 

„ 200 to 400 lb. 

| seed 


1 pyi June to July „ ’300 to So > lb 

seed 

Vs basket May to June [October to 1000 to 2000 
I November 1 lb diy fibre 
I pei acre 


* * pyi — 1875 litre 1 vns *= 3 6 lb 
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Cover or Green manure Crops for Rubber Estates. Sunn Hemp " Pike- 
son” (1 Crotolaria juncea) : Wild Hemp or “ Tawpikesan ” ( Crotolaria striata): 
Indian Mallow, “ Pauk-kwe ” (Abutiton indicum) : Daincha “ Pauk-pan ” 
(Sesbania aculeata) “ Ye-thagyi ” (S. aegyptiaca) : Indigo, “ Me ” ( Indigo - 
fera tmctoria) ; Wild Indigo " Me-yine ” {Indigofera spp).; Tephrosia spp; 
Dadep or Coral Tree, Kon kathit, Ye-kathit ” ( Erythrina indica and E. 
lithosperma). 

393 - Pruning Experiments on Young Tea. — Quarterly Journal of Indian Tea Association 

Scientific Dept . Ft II, 1930, and The Tropical Agriculturist Vol I/V, No. 5, pp. 312-314. 

Peradeniya, Ceylon, Nov., 1920. 

The results the of first and second years' pluckings after cutting down 
young tea at heights varying from the collar, up to 24 in. from the collar. 

In the experiments made with Assam, Burma and China tea the per¬ 
centage of deaths from collar pruning was 8 %, while from cutting to 2 
in. above the collar, only I % of the bushes died. With still higher cutting 
the percentage of deaths was the same or slightly less. Except for the for¬ 
mation of a snag, the bushes cut at 4 m. gave equally as good bushes as those 
cut lower and averaged % maund per acre more than the 2 in. cut bushes 
cut in the 2 years test. This extra yield is, however, obtained at the cost 
of this dangerous snag which would certainly lead to trouble in districts 
where the white ants are prevalent. The 2 in. method is then, more satis¬ 
factory all things considered. It is true that the bushes thus formed are 
low, but it is probable that the yield can be greatly increased by leaving 
the bushes unpruned for the second year’s plucking. The experiments un¬ 
der consideration were conducted under unusually unfavourable conditions, 
and the serious drought undoubtedly reduced the expected yield from 
the unpruned tea. Under normal circumstances the indigenous varieties 
would certainly have given more. 

With the bushes which were not cut down, but “ cut across ” at vary¬ 
ing heights, it appeared that the higher the bush was cut, the greater was 
the yield obtained These high-pruned bushes gave yields higher than 
would be obtained from the average clearance. The bushes were planted 
at 3 years old raised from seed, and then had 2 years growth unpruned and 
unplucked. At the time of cutting across, therefore, they were already a 
fair size. It should however be noted that with those cut across at 24 in, al¬ 
though giving a high yield, the crop was obtained entirely from the middle 
of the bush, and the outer part appeared very weak and was attacked by 
red rust (Cephaleurus mycoidea) (1), and brown blight (PestalozziaHartigii) 
and brow blight. It is very doubtful whether the present yield can be in¬ 
creased or even maintained from these high-cut bushes, whereas from those 
cut at 4 in. and below it is expected eventually to have well formed bushes, 
giving very high yields. By systematic cutting out of the centres of the 
bushes originally cut at 18 and 24 in. respectively, it seems possible that 
well formed bushes could also be made, but collar pruning at present is 
the only method advised for the said bushes. 


(1) See JR. Feb. 1919, No. 2 66 (Ed.) 
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The cutting out of centres is, however recommended for 12 in. cut 
bushes, and this would secure the advantage of an early high yield, and 
a satisfactory frame. 

394 - Studies on Manuring Tobacco. — I. Wmanst G., Ueber den jetzigen Stand unserer 
Kenntnisse und Erfahrungen in det Tabakdiingung, in Mitteilungen der Deutsche* Land - 
wirisckafts-GeseUschaft, Year 36, No. 10 pp. 166-168. Berlin, March 6, 1921. —II. Van 
Dijk, J. t Bemestings proeven bij de tabak op bet veld in r9i9, in MedeeUngen van het 
Deli Proefstation tcmedan Sumatra, Series 2, No. 14, pp. 3-38, Year 1910. 

I. — Results of the Experiments hitherto made in manuring 
Tobacco. The Present State of our knowledge on the subject. — 
The basal manure used for tobacco crops is a dung poor in chlorides, pre¬ 
ferably mixed (horse and cow dung). 

Nitrate of sodium is little used, partly on account of the fact that to¬ 
bacco treated with it often bums badly, probably because of the easily 
fusible deposit of alkali nitrates on the leaves, and because the leaves dry 
badly. 

Sulphate of ammonium (50 to roo kg. per hectare) or Norwegian cal¬ 
cium nitrate (in double the quantity) are employed ; the latter is very sui¬ 
table, on account of its high lime content. The author found, as a result 
of many experiments, that ammonium nitrate makes the cigars bum 
quicker. Good results have been obtained from cyanamide, and much is 
hoped from synthetic urea. No conclusive proof has been obtained as 
to the effect of green manures on the burning properties of tobacco. 

Potassic fertilisers are very necessary for tobacco. In -\lsace, the fields 
where this crop is to be cultivated give in the autumn 400 kg. per hec¬ 
tare of potassium silicate (“ marteUine ”) in addition to stable-manure. 
Sulphate of potassium is not used, as it is supposed to impart an astrin¬ 
gent taste to the tobacco, which, however, has not been observed in Germany. 

Experiments were made by Fjxzinger for the purpose of determining 
the effect of manuring upon the quality of cigars, but all smokers are not 
of the same mind as to the results. Further, the results of tests as to effi¬ 
cacy of potassium carbonate are not in agreement. 

A heavy application of stable-manure renders the use of a phosphatic 
fertiliser unnecessary. Where, however, such fertilisers are necessary, it 
is advisable to choose Peruvian guano and scories (i), and to avoid fertili¬ 
sers containing a large amount of sulphates. 

As the tobacco plant is calciphilous lime should be added to the soil, 
if the latter is deficient in calciiim. 

All these rules as to manuring are of secondary importance in compari¬ 
son with the method of drying the tobacco during and after growth, especially 
from the point of view of its burning properties, the chief quality requi¬ 
red m smoking tobacco. 

II. — Manuring experiments carried out in Tobacco Fields. — 
Experiments were made in Sumatra, in 1919, in order to observe the effect 

(1) Similar results were obtained in Italy with scories. See Ampola and Jovxno : Ilferro nella 
combustibility del tabacco, in Gazzetta chimica ItaUam , Vol. I, p. 367, Rome, 1902 {Ed.) 
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of manure upon leaf production and the vigour of the stem. The fertilisers 
used were superphosphates, ashes, ammonium sulphate and guano. 

The best results were obtained, as regards stem growth, by a fertili¬ 
ser containing nitrogen, phosphoric anhydride and potassium in the pro¬ 
portions i: 3.6 : 1. 

A fertiliser in the proportions 1: 3.3 : 1, however, generally improved 
the combustibility of the fermented tobacco. 

An excess of superphosphate hinders the growth of the plant (1) 

395 - Cultivation Of Citrus Trees in Tunisia. — Guuxochon, I,. (Assistant of the Botan¬ 
ical Service of Tunisia), in La Vie azricole el rural*, Year 10, Vol. XVIII, No. 2, 
pp 28-30, 1 fig. Baris, January 8, 1921. 

Unlike Algeria, Tunisia does not possess large areas suitable for plant¬ 
ing with Aurantiaceae and such land as is well supplied with water, and where 
sufficient manure can be obtained, is already occupied by the orange-gar- 
dens belonging to the natives. Since 1912, however, several French landow¬ 
ners have bought orange-gardens from the natives (chiefly in the Nabeul 
district). , 

\ New plantations have also been made which are doing well, and it 
may be said that the cultivation of citrus trees is becoming a thriving in¬ 
dustry in the Regency, oranges and mandarins being exported each year; 
the first consignments are dispatched usually about January 1. 

During the war, large quantities of these fruits were supplied to the 
army. 

According to the latest statistics (published in 1918), there are in Tuni¬ 
sia 61000 orange-trees of which the production is estimated a 13 500 quin¬ 
tals. 

According to the laws of July 19, 1890, and of November 25, 1915, and 
to the decree promulgated under date of April 15, 1920, Tunisia is author¬ 
ised to export to Marseilles free of all customs-duty, from August 2, 1920 
to July 31, 1921, 5000 quintals of oranges, 10000 quintals of mandarins, 
5000 quintals of lemons, and 2000 quintals of citrons. 

The principal citrus-fruit producing centres of Tunisia are. — In the 
neighbourhood of Tunis, Bardo, Manouba, Sokra, Ariana. In Cap Bon: 
Hammamet, Nabeul. In the Centre, near Sousse: Teboulba Mokenine. 
In the region of the oases: Gabes, Deggache, Tozeur; that is to say, in the 
coast districts, where great humidity of the atmosphere is combined with 
a minimum temperature that never falls below 4 0 — 5 0 C. and a mean tem¬ 
perature varying from io°C to i6°C. 

In the old, established gardens, oranges trees are the most plentiful,, 
followed, in order of importance, by lemon and mandarin trees. 

The new plantations consist of almost equal numbers of orange and 
mandarin trees, but in some cases the owners have added a few bergamots* 
citrons, and shaddocks. 

Oranges do best on sandy days or day loams, and sometimes in default 


(1) For manuring experiments at Havana, see J?., Tune 1920, No. 637. {Ed.) 
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of these, a marly soil is selected, but pure day is avoided, for the trees grow 
badly in it on account of its physical composition. Further, day becomes 
very cold, as soon as the first autumn and winter rains fall, just when the 
fruits of tihe Aurantiaceae ripen. Under such conditions, the oranges should 
be grafted on Citms triptera. 

Frequent irrigation is necessary in summer; the first manuring consists 
of 30 to 40 metric tons of night-soil or farm-yard, or stable-manure, per 
hectare. 

Windbreaks are indispensable. 

Some dtrus-growers plant Seville orange stocks on which they subse¬ 
quently graft; others transplant the stocks, when already grafted, from 
the nursery with the earth adhering to their roots, which are lifted almost 
entire. The former is the more economical method. 

Intercalary crops of vegetables are planted between the trees. In 
winter, these consist of peas, French beans, and garden beans, in su mme r, 
melons are grown. 

When the grafts have taken, they are more susceptible to the damp 
caused by the irrigation of the intercalary crops, and it appears best to 
discontinue them at this period; some cultivators, however avoid the diffi¬ 
culty by choosing plants that do not require much water. 

In a garden where the lines of trees are 10 m. apart the intercalary 
crops may occupy a strip of 6 m., thus leaving dear 4 m. of soil around 
each tree. 

Irrigation is practised from May to October; it may be reckoned, 
that 12 irrigations are indispensable during these mouths, 500 to 800 cubic 
metres of water per hectare being used each time. Each tree is irrigated 
separately, a basin being excavated round it. 

The orange and mandarin trees are allowed to grow almost naturally, 
but they are pruned in such a way that their lowest branches are at 2.50 m. 
above the ground, which facilitates ploughing between the trees. 

The varieties most commonly grown in Tunisia are, in order of commer¬ 
cial importance. — The Maltese orange with delicate flavour sweet, juicy 
slightly add, a fine, almost round, fruit-and a thin skin ; the Maltese blood- 
orange which is similar, but blood-red when quite ripe; the meski orange, 
which has an insipid taste, a great favourite with the natives; the Jaffa 
orange, with large oval fruit, rather thick skin, pulp delidous and melting 
in the mouth; the various kinds known as navd. oranges or with fruits 
inclosed and called " double oranges ” ; Clementine, a hybrid between a 
Seville orange with narrow long leaves, the Granito variety, and a mandarin; 
it is a very good fruit of a fine red colour, and agreeable scent, ripens early 
(November to end of December), very juicy and sweet 

The mandarins indude the flat type, with fruits varying in size accord¬ 
ing to the manner in which the tree is cultivated, and the blood-mandarin, 
which has hitherto been of little commerdal value. 

The fruits that are picked up from the ground are sold on the spot at 
a low price, but those gathered from the tree are packed, the common va¬ 
rieties being put into cases or barrels; the choice ones, of good colour and 

[»*J 
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free from marks, are wiped, wrapped in tissue paper, and arranged in la¬ 
yers in deal cases, winch are usually dispatched as postal packets. 

Diseases and Pests . — Sooty mould (Capnodium salicinum) is very com¬ 
mon, especially in the orange gardens belonging to the natives. 

Septoria glaucescens, on the fruits of the mandarin orange-trees, has be¬ 
gun to be a rather troublesome disease in some orange-gardens. 

Gummosis is prevented by grafting on Seville orange trees or other re¬ 
sistant stocks, as well as by leaving a heap of soil round the trunk to pre¬ 
vent the irrigation water coming into contact with the root-collar of the 
tree. In order to control this disease, the hard, cracked, bruised cortex 
should be removed as soon as the malady appears, the wounds should 
be disinfected with carbolic add, and cauterised with a mixture contain¬ 
ing tar. 

The injurious insects are: The dipteron, Cerotitis capitata , and the scale 
insects Ckrysomphalus dictyospenni minor , Parlatoria zizyphi, P. pergandi 
and, more rarely, Aspidiotus aurantii , and Ceroplastes sinensis. Ceratitis 
capitata is controlled by daily picking up and burning all the fallen, rott¬ 
ing fruits; whereas the scale-insects are best combated with lime-sulphur 
washes, or paraffin emulsion. If the trees are seriously attacked by these- 
pests, the treatment should be repeated 2 or 3 times successively at inter¬ 
vals of 8 days 

396 - A New Fruit “ Masan” [Zizyphus Jujuba) Suitable to Certain Parts of 
Ceylon. — The Tropical Agriculturist, Vol. I/V, No. 4, p 252. Peradeniya, Ceylon, 
October 1920 

This thorny tree has been successfully grown up to a height of 800 ft. 
in India where the rainfall is scanty (25-35 in.), and the temperature 50 to 
150 F. 

Attention has been drawn by Prof. Woodrow to the fact that Zizyphus 
Jujuba has not been cultivated as much as it deserves. It is found growing 
in abundance in many parts of Ceylon in a wild state, but the fruits 
are small and of an inferior quality, and practically no attention has been 
paid to it except for the removal of thorny branches for fencing grass lands 
and palmyrah gardens. It is recommended now to use lands at present 
lying waste and unsuited for any other cultivation, and various tracts in 
the Western and Eastern Provinces. 

^ The plants should be spaced at least 26 X 26 ft., and to raise the trees, 
seeds should be sown and when 2 years old budded with a superior variety 
as low down as practicable. No care and cultivation is required except to 
keep the land free of weeds and to turn up the soil lightly before and after 
the monsoon. 

The best fruits are elliptical 2 in. in length and 1 in. thick. The trees 
start fruiting the first year, but a regular harvest can be relied upon the 
third year after budding, when one plant will produce from 82 to 150 lb. 
per season. The tree may be grown to perfection in scanty rainfall districts 
and is benefited by pruning in January or February. 
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397 - Hie Timbers Of the world (i). — Elwes, H. G in the Quarterly Journal of Forestry, 
Vol XV, No. i. pp. 63-67. London, Jan. 1921. 

A publication {1) which has been much wanted by timber merchants, 
architects and users of wood generally for a great many years, is here re¬ 
viewed by Elwes. Attention is drawn to the difficulty of acquiring the 
knowledge necessary to write on timbers both from the scientific and practi¬ 
cal side owing to the number of tropical trees in the various continents as 
yet unidentified or described botanically. Especial value should there¬ 
fore be attached to this book which contains information acquired by the 
author A. I*. Howard during 40 years of business, during which he has 
probably purchased or imported, converted and studied the properties and 
uses of a greater variety of timbers than any other on an. 

Elwes remarks on several points which will doubtess be rectified in 
after editions, but emphasises the fact that the account of the various tim¬ 
bers imported and known as mahogany is perhaps the most complete and 
accurate in the whole work, and the same may be said of the oak. Here 
for the first time in books on timber is found a good account of the beauti¬ 
ful form of this wood known as brown or red oak The causes which pro¬ 
duce this change of colour in individual trees or parts of trees remain unex¬ 
plained, notwith standing Prof. Groom's investigation of the fungus found 
in some of the trees showing this change. 

Reference to the “ Jarrah " [Eucalyptus marginata) and other woods 
used for paving blocks, in which elm is-not included, goes to show that the 
foundation on which the blocks are laid, coupled with the careful selection 
of wood, are very material points which have not in many cases been suf¬ 
ficiently considered. 

A reprint of Laslett's experiments on mechanical testing of the prin¬ 
cipal timbers is included, and also a chapter on the “ Artificial seasoning of 
timber " by S. fimGERALD. 

398 - American Trees for Forest Planting In France. — bi tirick r l , (Assistant Pro¬ 
fessor of Forestry, Michigan Agricultural College), in Journal or Forestry , Vol. XVHI, 
No. 8, pp. 815-832, Washington D. C December, 1920 

Recently there has been much discussion of the possibility of the use 
of American tree seed and nursery stock for forest planting in the devasta¬ 
ted regions of France. 

The author draws attention to the importance of understanding fully 
the nature of the species required rather than offering species suitable only 
for conditions prevailing in America. French foresters have for many year# 
experimented with exotic species and are familiar with possibilities of plant¬ 
ing some of the western conifers etc. The author has in this article made an 
annotated translation of the notes on American species taken from the list 
of exotics mentioned in the latest edition of a standard French textbook 
on forestry (2). According to a recent communication of the Director Ge- 

(1) “ A Manual of the Timbers af the World ” by Alexander L- Howard (Macmillan and 
Col. London, 1920, price 30s net;. 

(2) See “ Silviculture ” by Albert Fron, Encyclopedic Agricole, Baillidie et Fils, 
19, rue Hautefeuille, Paris, 1918. 
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neral of the Service des Eaux et ForSts to the American Forestry Associa¬ 
tion the seeds of certain species that are little known in France, will be given 
special care and study and will be planted in the nursery of the forest school 
at Barres. The national arboretum is located there, and most of the 
species mentioned have first been tested at this Institution. 


LIVESTOCK AND BREEDING 

399 - The Bacteriophagous Microbe (i) the Agent of Immunity in Pest and “ Bar- 

bone ”, — D’Herelle, F. in Comptes rend ns de V Academic des Sciences. —Vol. CEXXXI 
No. i, pp. 99-100. Paris, January 3,1921. 

The author had hitherto only been able to study the bacteria-destroy- 
ing microbe in intestinal diseases such as bacterial dysentery, enteric fe¬ 
vers, and fowl cholera ; in all these diseases, he isolated a bacteriophagous 
microbe attacking the pathogenetic agent. It still remained to be seen 
whether this microbe is only present in intestinal diseases, or whether it is 
a general means of protection. 

In July, 1920, the author studied a severe outbreak of “ barbone ” 
that raged in western Cochin-China. From the excreta of buffaloes which 
had resisted the disease, the author isolated and cultivated a microbe that 
devoured the bacteria of “ barbone \ It is only met with exceptionally in 
the excreta of buffaloes living in immune regions. 

Immunity to artificial infection was produced by injecting into a buf¬ 
falo a very small amount of serum obtained by the action of this bacterio- 
phagous micro-organism upon a culture of the bacteria of “ barbone”. From 
the excreta of rats that had survived an epidemic of rat-plague (to which 
were due some cases of bubonic plague localised at Bac Liew), the author 
succeeded in isolating a micro-organism that attacked Yersin’s bacillus, the 
pathenogenetic agent of plague in human beings), and of which he was able 
to cultivate several generations. He proposes to ascertain the degree of. 
immunity conferred by these cultures, and to study how they may be used 
as a prophylactic vacdn against bubonic plague. 

The author states that, having occasion once to examine silk worm 
nurseries where flacherie was rife, he found that such insects as escaped 
the disease owed their immunity to a similar bacteriophagous microorga¬ 
nism. 

The conclusion to be drawn from these researches is that the protec¬ 
tion afforded by the action of these microbes is of general occurrence. Every 
time an animal recovers from a bacterial disease, or resists the infection, a 
race of bacteriophagous microbes that wage war upon the pathenogenetic 
agent can be isolated from the contents of its intestines. In cases of sept¬ 
icaemia, the subsequent passage into the circulatory system of the bacteria- 
destroying micro-organism can sometimes be momentarily observed. The 
normal and permanent habitat of the latter is however, the intestine. 


(1) See 22 ., April, 1920, No. 439. (Ed.). 


[398-399] 



434 


HYGIENE 


400 - Anti-Rabies Inoculation of Large Herbivora. — Rorci g., and Rostdelij a. 
(R. Scuola Superiore di Medidna vetermaria di Torino, Istituto antixabbico Pasteur 
dell’Ufficio d’lgiene di Torino), in La CKmca veterinana year 3 XIII, Nos. 17 Jto 19, 
pp. 457 - 463 , Bibliography of 18 works. Turin September-October, 1920. 

The authors hope that the Sanitary Authorities will advise the anti-ra¬ 
bies inoculation of all large herbivora that have been bitten by another 
animal suffering from rabies, or suspected to be affected by that disease. 
Hitherto the law has required that all such herbivora should be immediately 
killed. In order to show that anti-rabies inoculation is capable of effect¬ 
ing a cure, the authors mention the case of a draught-horse, which although 
it was not subjected to this treatment until the 12th day after being bitten 
by a mad dog. nevertheless recovered completely. 

For the inoculation of large herbivora, the authors advise the adoption 
of Riemejngers* method, with the modifications they have introduced: 
the sub-cutaneous injection of a complete emulsion, in 150 c.c. of distilled, 
sterilised water, of the entire brain of a rabbit with fixed virus, that has 
been 72 hours in ether. At intervals of 4 days, 2 other injections are given 
similar to the first. In the 10th day, a last injection is made with the same 
emulsion, which however, must only have been 48 hours in ether. 

According to the authors, the fixed virus-ether method of vaccination 
will also given certain results, provided it is carried out as follows : — 1st 
injection the same as the above-mentioned; 2nd injection idem, but at an 
interval of 3 days from the first, 3rd injection after 3 days, the virus used 
having bear 60 hours in ether; 4th injection, after 3 days, with virus that 
has remained 48 hours in ether. The duration of the anti-rabies treatment 
is from 9 to 10 days. 

401 - Distemper Of the Pig. — McGowan J. P., in The Scottish Journal of Agriculture, 
Vol. m. No. 4, PP. 407-414, Bibliogr. of 6 works. Edinburgh, Oct. 1920. w- 

A discussion of the occurrence of this disease as a pure *jgpidemic 
among pigs without any complicating factor, introduced by new arrivals 
into a formerly healthy piggery. The usual symptoms associated with 
distemper were exhibited, but attention should be drawn to the so-called 
distemper smell which showed a peculiar resemblance to the so-called 
doggy smell " also noticeable in the case described *, 

A post-mortem examination showed that nearly the whole of the 
lung of the right side, and the left lung, with the exception of the posterior 
lobe were in a state of grey hepatisation. The heart etc. showed no 
evidence of disease. 

The author has recommended the precautions which should be 
taken to avoid the spread of this epidemic induding vaccination, iso¬ 
lation, feeding, care of the styes etc. Antiseptics and disinfectants should 
not be used in the piggery except for washing the boots before entering 
the pens. Emphasis is laid on the fact that cats and dogs etc. should be 
rigidly exduded from the piggery, owing to the following interesting and 
important factWhile the disease was at its worst previous to the ini¬ 
tiation of the above mentioned recommendations, 4 dogs on the farm 
took distemper, 1 died, 2 were shot owing to the far advanced stage of 
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the disease and i only recovered. The fact that this epidemic occurs 
amongst dogs may possibly contribute towards the devising of a method 
for combating the said disease, far more effectually than all other reme¬ 
dial measures previously undertaken. Prophylaxis by means of a vac¬ 
cine prepared from cultures of the distemper organism cannot be regarded 
by any means as the most important agent used in its subjugation. 

After complying with the recommendations mentioned in |the infected 
piggery in question, within 2 months, out of 100 pigs bom, 15 were killed 
off because they showed signs of some disease in an advanced stage, none 
died of distemper, and at the end of these 2 months, the disease could 
not be detected in the piggery. 

402 - Stephanurosis of Swine and Its Pathenogenetic Agent. — skrjabin, k. j., in 
the Bulletin dc la SociiU de Pathologic exotique , VoL XIV, No. 1. pp. 47 - 54 , Bibliography 
of 26 works. Paris, January 12, 1921. 

In 1834, NattkrER discovered, in Brazil, in some Chinese pigs, ne¬ 
matodes localised in the adipose peri-renal tissue, and enclosed in cysts 
containing one or more of these parasites. The nematodes were studied 
from the zoological standpoint by Diesing, and named Stephanurus den- 
tatus Dies (1839). Subsequently, they were found in the most different 
parts of the world (America, Africa, Australia, and the Far East). In 
spite of its wide geographical distribution, and the large amount of scien¬ 
tific literature of which this parasite has been the subject, its zoological 
characters have not yet been determined. The author gives a descrip¬ 
tion of the males of this nematode, which he has able to study in the hel¬ 
minthological collection at the zoological museum of the National Aca¬ 
demy of Science at Petrograd. (There were no female specimens in the 
collection). 

403 - Spontaneous Pyobaeillosis In Babbits. — Comjnotti, e. (istitutodiigicne e Po- 
lizia sfl.tiita.r ifl. della R. scuola Superiore di Medicitia Veterinaria in Milano), in La CUnica 
Veterinarian Year XJrlV, No. 3, pp. 45-60, Bibliography of 39 works. Milan, February 

15, 1921. 

A distinct disease of enzootic character and chronic nature, some¬ 
times breaks out among tame rabbits kept in hutches. It is distinguished 
by the formation of abcesses in the sub-cutaneous comnective tissue of 
different parts of the body. The author has discovered that the patho¬ 
genetic agent of this malady is a variety of Bacillus pyogenes , i. e. y B. p* 
cuniculi. 

404 - The Prophylaxis of Poultry Diseases (1). — terni, c , (Co-Director of the station 
for the Control of Stock Disease, Milan, in the Giornale di Mcdicina veterinaria , Vd. I,XIX, 
No. 46, pp. 667-672. Turin, November 13, 1920. 

The observations made by the author in 1920, at the time of a wide¬ 
spread epidemic of fowl cholera affecting the poultry in nearly all the 

(1) Fca Poultry Diseases see also: 1 ?., Dec., 1915, No 1313; R.,May, 1916, No. 533 ; *•> 
July, 1917, No. 6*6 ; JR., April, 1918, No. 438; R. t April, 1920. Nd. 439; R, t Oct., 1920, 
No. 1005. {Ed.) 
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provinces of the valley of the Po, prove that breeding-birds usually re¬ 
main immune, or soon recover from the disease, which however rages 
among c hicken s hatched during the year, and of the age of 2 or 3 months. 
The susceptibility to infection increases after the age of 4 months. In 
this epidemic, as jjx all preceding outbreaks of the malady, it was found 
that the infection increased with the intensity of the poultry-trade, that 
is to say, when large quantities of young fowls changed hands (from July 
onwards), and the severity and virulence of the disease diminished with 
the fall of the later summer and early autumn rains. As compulsory 
sanitary measures for preventing poultry diseases,the author advises:— 

1) Prohibiting the contamination of running water by throwing 
into it the viscera of fowls, or by washing in it poultry that have died of 
disease or been kilted because of it. 

2) Isolating all poultry (especially webbed-footed birds) in an 
enclosed space until the disease has died out in infected localities. 

3) Prohibiting all trade in poultry in infected districts, the exer¬ 
cise of more careful supervision of markets and shops where poultry is 
sold retail (especially near the limits of the “ octroi ”), for as a rule, there 
is a tendency to despatch infected birds to the markets of the great towns. 

As regards prophylaxis, it is necessary not only to vaccinate and 
revaccinate the old birds, regularly every year, but also to treat the chick¬ 
ens when they are about 2 months old, for vaccination at that age 
protects them from the disease during the sale time (about 1 year). 

The experiments carried out on a large scale by the author during the 
epidemic have shown the advantage of using, for vaccination again 
fowl cholera while the disease is developing, a vaccin obtained from cul¬ 
tures in broth (preferably in chicken-broth), which have been kept for 
4-5 days at 38° to 40° C., and then killed by the addition of 0.5 % of car¬ 
bolic acid and 1 % of ether. In these cultures, the number of bacteria 
is somewhat limited, whereas the exogenous toxins, to which is due the 
first vaccinal reaction that enables the organism to defend itself immedia¬ 
tely against contagion, are present in large quantities. Five to eight 
■days later, fresh inoculations can be made; they will increase the power 
of resistance acquired some hours after the first inoculation which, as a 
rule, is sufficient to protect the poultry during the period of the epidemic. 
After the 3rd inoculation, the birds can usually ingest infected viscera 
with impunity, even if containing amounts of virus that would with dif¬ 
ficulty be exceeded under natural conditions. They can even resist ino¬ 
culation with virulent blood; this protects them against the possible 
transmission of the disease by means of blood-sucking insects. 

The doses of vaccin-culture to be given are as follows:— 

1 c.c. for chickens over 2 months old. 

2 c.c. for ducklings, goslings, and young turkeys. 

3 c.c. for adult ducks, geese and turkeys. 

For the preparation of the serum, the author used, by preference, 
donkeys and mules, and obtained an excellent product by subjecting the 
a n i m a l s to a course of treatment lasting 2 months. 
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Eqttidae axe very susceptible to the bacillus of fowl cholera, therefore 
the first subcutaneous inoculation must not exceed 0,25 to 0.5 c.c. of a 
24 hours’ culture in broth. After 8 days, a subcutaneous injection of 
3 c.c. can be made; this should be followed by one of 5 c.c., and subse¬ 
quently by an endovenous inoculation of 10-100 c.c., as soon as the reac¬ 
tion caused by the last subcutaneous injection is finished. When a dose 
of 50 c.c., in the form of an endovenous inoculation, produces no bad 
•effects, a serum is obtained, 2 c.c. of which will cure fowls suffering from a 
severe attack of the disease; it is however, advisable to repeat the dose 
during the course of 24 hours. 

The serum thus obtained also serves for sero-prophylaxis, and if ad¬ 
ministered in doses varying from 2 to 5 c.c. according to the weight of the 
bird, will protect it for over one month dating from the period of con¬ 
tagion. 

405 - Test of the Value of some Concentrated Commercial Foods in the Trentino, 
Italy. — Gramattca. and Sesinghbttx (San Michele Experiment Station), in the Bol- 
letino del Consiglio provinciate di Aqricoltura, Vol. XXXIV, No. 3 * Pp.36-38. Trent, Fe¬ 
bruary 15, 1921. 

At the Agricultural Experiment Station of San Michele (Province of 
Trento), the authors, in order to be able to reply to the repeated quest¬ 
ions of agriculturists, carried out experiments with certain concentrated 
foods, which were on sale in large quantities at the end of 1919, viz., “ mo- 
ko” (flour of Vida Errilia), “ fruges lin”, “ palmes ” and “ panello di 
seme di pomodoro ”. (tomato seed cake). As a control, “ son pour 
vaches ” (“ cow bran ”) was used. Each food was tested on a lot of 4 
cows, 4 other cows being used as a control group. The results obtained 
were as follows 

The bran did not increase the live weight or the milk yield. “ Pal¬ 
mes ” was tried twice on different animals; the average increase in live- 
weight was 13.3 kg., and 11 kg. per head in 15 days, but the average milk 
yield decreased, respectively, by 2.42 kg. and 7.2 kg. per head. 

The “ fruges lin ” gave an average increase in weight of 12 kg. per 
head, and produced no difference in the milk yield. 

The tomato cake, as compared with “ palmes ”, gave a slight increase 
in live weight (4 kg. per head in 15 days), but the milk yield decreased in 
that time by 4.4 kg. per head per da}'. 

The conclusion arrived at was that these 3 foods were better suited 
for draught cattle and those to be fattened for the butcher, than for milch 
cows. 

“ Moko ” has proved very well adapted for feeding hogs. This 
flour, which has only been on tie market a few years, should be fed dry, 
or soaked in cold water. On account of its rather bitter taste and char- 
acteristilc smell, the animals do not eat it readily, and some breeders 
have reported that there have been cases of death amongst their pigs af¬ 
ter the use of this flour. In the experiments made by the authors, it 
was given cooked (400 gm. being added to the ordinary fodder at first); 
this amount was gradually increased up to 700 gm. per head per day. 
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The average live-weight increase was 400 gm. per head per day, and even 
reached 640 gm. No injurious effects were observed. The authors are 
of opinion that fC moko " is an excellent feed for pigs, and probably also 
for cattle, provided it is cooked. In this form, it is better liked by the 
animals, and all possibly injurious substances have been rendered in¬ 
nocuous. 

406 - Experiment with “War Forages’* (1) in Germany, Hungary, Switzerland and 
France. — I. Honcamps, F. and Blanck E., TJntersuchungen fiber den Futterwert 
der Nebenprodukte und Abffille der Obst- und Traubenweinbereitung (Mitteilung dec 
landw. Versuchsstation Rostock i. M.), in Die landw. Versuchs-StaHonen, Vol. XCII, 
Nos. 5 and 6 pp. 275-290, numerous plates, Berlin, 1919. — H. Honcamps, F., Nolte, 
O. and Blanck, B., Weitere TJntersuclmngen fiber die sTusammensetzong und Verdaulich- 
keit emiger Kjdegsfuttermittel, in Die Landw. Versuchs-StaHonen, Vol. XCIV, p. i 53 » 
Berlin; reprinted in Zentralblatt fur Biocheinie und Btophysik, Vol. XXXI, No. 6, p 354 r 
Berlin, June 22, 1920. — III. Weiser, S. and Zaitschek, A., tfber StrohaufsdbHessung 
aus der Konigl. ungar. tierphysiologiscben Versuchstation in Budapest), in Die Landw, 
Versuchs-StaHonen , Vol. XCVII,Nos. 1-2, pp.57-92, 6 tables, Berlin, 1920. — IV. Rapport 
de 1’Administration centrale des 6tablissements fed&raux d’essais et d’analyses agricoles 
sur les essais effectives duzant la periode I9i3-i9i9» presented by Dr. A. Schmid, Central 
Administrator, Beme-I 4 ebefeld, in Annua ire a*ricole de la Suisse, Year zi, pp.i-i7, bi¬ 
bliography of 23 works. Euceme, 1920. — V. Gouin R , Ees substitutions alimentaires 
dans la ration du cheval, in La vte asricole et rurale , vol. XVIII, year 10, No. 1, pp. 1-4, 
Paris, January 1, 1921. 

I. — The dearth of forage that prevailed during the war caused it to be 
replaced to an increasing extent by the by-products of wine-making. 
Poor gives the composition of the fresh pomace of apples, pears, and gra¬ 
pes, and Sooboda that of the same pomaces after ensilage. 

Formerly, the nutritive value of grape pomace was much over-rated, 
until Weiser showed that it is much less than that of hay of average qua¬ 
lity. If, however, the grape-stalks are removed, the value of the resi¬ 
duum is much increased. 

The authors carried out their experiments with dark and light apple 
pomaces, with ordinary grape pomace powder, and with Neuss grape 
powder which is said to have been disintegrated, in order to render it more 
digestible. The authors give some analyses. The animals used in their 
experiments were 2 adult Rambouillet sheep, and the basal ration consisted 
of hay mixed with poppy-cake. 

The authors confirm the preceding results obtained by Keei^stER 
and conclude that dry apple pomace, and probably also pear pomace, 
can be used as a feed in all cases, but that there are great differences in 
the composition of this substance, which depend upon the raw material 
and the method of preparing it (2). On the other hand, dried pomace pow¬ 
ders should be considered as roughage with a nutritive value which may 
be compared, if not exactly to the straw of cereals, at any rate to rice 
waste. 


(z) For concentrated cattle foods used during the war, see R., Feb., 1920, No. 223. (Ed.), 
(2) For apple powder, see also R. t april, ig2o, No. 442. (Ed.) 
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II. — Feeding experiments with sheep, lasting for 8 days, the basal 
ration being hay to which were added the following war foods(i) Mix¬ 
ture with extract of rumen; (2) a gelatinised feed comsisting of spelt 
husks, gela ti n, buckwheat flour and condiments; (3) chopped maize 
stalks; (4) the seeds, or rather the integuments, of the seeds of 
sugar-beets; (5) ground bean pods; (6) nettlemeal, probably a residium 
from the extraction of texile fibre; (7) sugar-beet stalks. The authors 
give analyses and tables. 

The first food, as Morgen said, can be regarded as of nearly the 
same food value as coarse wheat bran (r). 

The second contains nitrogenous substances in a very digestible 
form, whereas the digestibility of the other matters is low (even below 
40 %), and if the raw protein falls below 8 %, this food has but little 
value. Certainly where there is a dearth of feeds rich in protein, the ge¬ 
latin is worth taking into consideration. 

The third food is comparable to chaff, and can be used with success 
for ruminants, and even for horses, but is not at all suitable for fatten¬ 
ing pigs. 

The fourth food gave bad results, owing chiefly to the large amount 
of indigestible fibre present. 

The fifth food has the same nutritive value as pea-pod meal. 

The sixth food is of less value than straw, and is thus only a bulky 

feed. 

The seventh food is equivalent to the leaves and crowns of beets. 

III. — The scarcity of forage also in Hungary during the war caused 
attention to be given to the disintegration of straw. Out of the many 
processes employed for the purpose, the Ministry of Agriculture chose 
the Lehmann pressure system. In 1918 the authors repeated the prec¬ 
eding experiments made by Ar tmannsberg er in 1903. They took 2 adult 
sheep and gave them a basal ration of hay with disintegrated straw, the 
amount fed being from 220 to 550 gm. of dry matter per head per day. 
Sometimes 25 gm. of blood meal was added. The forage remained the 
same throughout the experiments, and its composition was always known 

The disintegration of straw for 4 hours under a pressure of 4 atmos¬ 
pheres, in a boiling lye of caustic soda, increases the digestibility of the 
fibre and of the nitrogen free extracts by 12,13 and 25 %, respectively. 
The concentration of the alkaline lye has little effect upon the digesti¬ 
bility of the mixture and acts differently upon the various substances; 
thus a higher degree of concentration increases the digestibility of the fibre 
whilst it decreases that of the nitrogen-free extracts. 

The experiments show that the Lehmann pressure method is capable 
of considerably increasing the nutritive value of the straw of winter ce¬ 
reals ; and that the best way of disintegrating the chopped straw consist 
in boiling it for 4 hours in an autoclave under a pressure of 4 atmospheres; 

(1) For experiments made in Italy with the contents of the rumen as cattle food, see R., 
May 1919, No. 621. (Ed.) 
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1.5 kg. of 96 % caustic soda and 200 litres of water being added per quin¬ 
tal of straw. In this maimer, a tasty food with an appetising smell, and 
decidedly acid reaction (1) is obtained that can be directly fed, and of 
which the nutritive value, always allowing for the absence of digestible 
albumen, is equivalent to the nutritive value of best hay. Although 
the disintegration entailed a loss of 11-14 % of the dry matter, yet even 
when allowance is made for this loss, the starch content of the crude 
straw is found to have been increased from 56-77 % by the process. 

The authors think that the best and most practical method is to 
prepare a-large quantity of the straw by I/Ehmann*s pressure method, 
using an autoclave of 14 cu. m., sufficient to provide food for 250 head 
of cattle daily. 

They also made comparative experiments by varying the method 
of disintegration. 

In the 2hd experiment, the straw was disintegrated under ordinary 
pressure, by boiling it for 6 hours in an alkaline lye composed of 8.3 kg. 
of caustic soda, and 240 litres of water per quintal of straw. This me¬ 
thod under ordinary pressure, necessitated a strong concentration ot 
caustic soda, and as soon as the operation is finished the straw has to 
be washed in water until the alkali is removed and then quickly dried at 
30® or 40° C. These successive washings, not only remove a large amount 
of the dry matters, but the non-nitrogenous extracts are much less avai¬ 
lable than when the operation is carried out under pressure. The di¬ 
gestibility of the crude fibre is but little increased. This 2nd method 
entails a great deal of work, expense, and precautions that are unnecces- 
sary in the case of the 1st method. Further, it has been proved that 
disintegrated straw economises albumen to a greater extent than entire 
straw or hay. 

A 3rd experiment for the purpose of ascertaining the effect of caustic 
soda upon the disintegration process, was earned out by treating the 
straw with steam alone, or with steam and lye together. The treatment 
with pure steam decreased the dry matter of the straw 3 %, and it was 
found, by feeding experiments with horses and sheep, thit although 
steam treatment increases the digestibility of crude straw, it does not 
do so to the same extent as the combined treatment. Moreover, the 
straw, when merely steamed, was stiffer and less appetising, as well as 
less economical of nitrogen, than when boiled in soda lye. Steamed straw 
is, however, preferred both by horses and sheep, hence good qualities 
of straw may well be treated in this manner, although it is chiefly useful 
for woody straws of inferior quality. This remark also holds good, 
and even to a greater extent, in the case of alkaline disintegration. Steamed 
straw, and still more alkalised straw, have a more beneficial dietetic ac¬ 
tion than the crude product. 

Kitchen salt added to the straw before steaming decreases the di¬ 
gestibility of the crude fibre. 

(t) Due to the liberation of acetic acid. (Ed.) 
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The authors obtained a very soft, but appetising straw with an agre- 
able smell, by treating it with slaked lime. But, in this case, as when 
soda is used, under ordinary pressure, the straw needs thorough washing 
before it can be fed. Further the lime method seems to have no advan¬ 
tages over Lehmann and Beckman's systems (1). 

IV. — Since 1913, the Central Administration of the Federal Agri¬ 
cultural experiment and Analysis Stations of Switzerland has tried to 
extend agricultural experimentation further by dividing the work among 
the Stations of Oerlikon, Beme-Liebefeld, and Lausanne. Moreover, the 
scarcity of the food supply during the war, and the resulting introduction 
of the most varied substitutes, necessitated the different products being 
subjected to preliminary scientific experiments. 

The Report of the above-mentioned Central Administration announ¬ 
ces that the account of the manurial and cultural experiments still in 
progress will shortly be published. It will be sufficient to mention here 
the forage experiments; although the experimental period has been ne¬ 
cessarily short, conclusive results have nevertheless been obtained. 
Robustine is a substantial food that keeps wdl; it is made of dried blood, 
and contains 8.8 % of digestible albumen. Calves will not eat it. The 
author adds that ruminants, as a general rule, have an aversion -to foods 
containing blood (2). 

The distilled and dried pulp of fruit (pomace powder), and dried 
maize-stalk meal were fed to milch cows; the former were readily eatem, 
but the animals would not touch the latter, or account of their burnt 
smell. 

All the cattle ate fresh fruit pomace with avidity; but Emmenthal 
cheeses made from the milk of cows fed with this pulp had a curious fla¬ 
vour, and special notes on the subject were communicated to stock-breeders. 

Wood-sawdust, kuown as nemolin, was refused, together with the 
other forages with which it was mixed. 

The feeding experiments made with the by-products of milling (bran 
and middlings of which the authors give the analyses) from the same 
wheat, whether damped or not before grinding, confirmed the results 
obtained by WibgnEK, which proves that it is impossible to determine 
with certainty whether grinding com will increase the nutritive qualities 
of the by-products of milling. 


(1) For Eehmann process, of also Kellner, Die Emahrun^ der Landw. NutxUere, Paisy, 
Berlin, 1916, p.281. For Beckmann’s system, see Fingerling and Schmidt, “Die Strohauf- 
schliessung naeh dem Beckmann’schen Verfahren, ” in Die Landw . Versuchs-StaUonen, Vol. 94, 
p. xi 5 . Berlin, 1919. 

Fxngerung and Schmidt, from their experiments on sheep, conclude that the cold disinte¬ 
gration of straw under ordinary pressure, with a 1.5 % soda lye, as recommended by Beck¬ 
mann, must continue at least for x ^ hours and preferably for 3 hours, if the maximum increase 
of digestibility is desired. Beckmann advises the process being continued for 3 hours. {Ed.) 

(2) According to Kellner and Pott, this statement would seem incorrect {Handbuch der 
t ierischen Ernahrun° und der landw. FuitermiUel) 1909, Vol. Ill p. 5x5. [Ed.) 
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The mixture of forage flour composed of the by-products of milling and 
Dari flour, or that made from canary-grass (Phalaris canariensis), millet, 
and vetch (Vicia Emilia) has no bad effects upon pigs, if fed cooked and 
immediately after cooking, at the rate of 0.7 kg. per head per day. 

Colza and sunflower cakes from Rumania do no harm to cows, if 
given in the proportion of 1 kg. per head per day. Colza cake, when fed 
alone, was refused by the animals. 

Poultry will eat 30 gm. of dry cockchafers (. Melolontha sp.)‘ daily 
without any unpleasant taste being imparted to the eggs. 

Cereal flour gives better results when dry than soaked, from the point 
of view of milk yield. 

First-class Emmenthal cheese, when made from the milk of cows 
given moderate quantities of sesame cake and rye flour,, showed no ano¬ 
malies or defects. 

No effect was produced by giving milch cows for 12 weeks 3 gm. of 
calcium chloride per quintal of live weight per day in their d rinkin g- 
water. Seeing the good results obtained in Germany (1), the author con¬ 
cludes that further and longer experiments are necessary. 

Special interest has been aroused in Switzerland as to the ensilage 
of green forage. While awaiting the general report to be given at the 
conclusion of the experiment with the Herb a system, it may be said that, 
under certain conditions, it is a good means of increasing the gross return 
of meadows, and consequently extending the forage crops. Emmenthal 
cheese, however, can not be made from the milk of cows fed on ensilage. 

During the war, improvements were made in Lehmann’s method of 
disintegrating straw by the alkaline process. The Chemical laboratory 
of the Zurich Polytechnic advises that the straw, after having been boiled 
6 hours in a caldron with alkaline soda, should be neutralised by the ad¬ 
dition of a little sour whey. Feeding experiments made on pigs and cat¬ 
tle have shown that straw thus treated, though appetising and a suitable 
food, is not sufficient for young animals, unless albumen is added. The 
use of the system, which is best carried out on a large scale, is, however, 
subordinated to its cost. In another experiment, made at Liebefeld, 
with straw treated in the cold with caustic soda, and subsequently neu¬ 
tralised by the addition of ensilage, the mixture was eaten by the cows 
with avidity, though their milk was not suitable for cheese-making. 

Other war forages were intended as substitutes for oats and hay, 
and consisted of fibre treated by the Lehmann process, albuminoid and 
starchy substances being added. Experiments have shown that these 
substitutes were far from equalling the originals, but they should never- 
theless be regarded as good supplementary foods in times of scarcity. 

Another substitute for oats, known as Sadhaco, was not at all a fa¬ 
vourite with cattle. 

V. — During the war, more than half the usual oat rations of the 
French Army horses had to be replaced by substitutes. Horses, how- 


'i) See R , 1918, No, 64. (£'.) 
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ever, are more sensitive than any other animals to traces of poison which 
are present in plants and vary according to the conditions of their growth. 
Poisoning, moreover, is not the only danger threatened by substituting 
other substances for oats in the rations fed to horses. 

Wheat and barley are cereals that suit horses very well. Barley 
used to be the sole food given to the horses of the Roman army, and horses 
in Africa and the East have nothing else (i). It is advisable, in order 
to render the awns innocouous, to cook or otherwise soften the barley, 
or also to crush it, but care must be taken not to reduce it to powder, 
for in this form it is injurious to horses. 

As rye is never thoroughly masticated, it should be broken up or 
boiled. Great care must be used not to feed horses with rye that may 
be infected with ergot. 

Maize has long been used; it should be crushed, but not made too 

fine. 

Sorghum, which is imported into Marseilles under its Greek name 
of Dari , or the Egyptian ones of Doora, or Doura (2) is usually employed 
for distillation. The sorghum grown in Provence provides com for the 
poultry-yard, but during the war it was crashed and fed successfully 
to horses. 

Paddy was also used in the form of sharps, but in order to prevent 
rachitis, forages rich in lime were added, or else 15 gm of washed chalk 
per ration. 

Molasses, like all foods containing sugar, is very good for horses, but 
they should not be given more than 2.5 kg. per head per day. 

Tubers and roots were also dried for use as stock feeds. In Switzer¬ 
land and Germany, potato flakes were prepared during the war, and 
cassettes of manioc were imported into Prance from Madagascar; these 
feeds have to be softened before use. 

Carobs were used with great success in Prance for the Army horses, 
and replaced as much as % g ra in ration. The pods were selected and 

pounded, all the seeds above 1 % being carefully removed. Whenever 
these precautions were neglected, bad and even fatal results ensued, 
owing to the obstruction of the intestines, and also, according to the au¬ 
thor, to other undefined causes of which the quality of the fruit, its state 
of preservation, and its origin appeared to be the chief (3). 

Oats were also partially and successfully replaced by groundnut 
•cakes. They make an efficient substitute, but care must be taken to 
avoid those containing the smallest amount of ricin (4). 

(1) this is also the case in Sicily {Ed.) 

(2) According to some authors, Dan is a cultural variety of Sorghum vulgare which is called 
Doura by the Egyptians; according to other authorities (Kellner, for instance) it is a distinct 
species, Sorgum iartancum (See, Pott L c. pp. 160 and 492. (Ed.) 

(3) The necessity of crushing carob-pods is a vexed question. At Naples the cab-horsed 
are given bran and whole carobs. See also R Dec, 1918 No. 1380, and#., Jan., 1919, No. 80. 

(4) It appears that the toxics properties of ricin can be removed by heating. See R. t 
June, 1920, No. 672. {Ed.) 
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Cacao pods, which had hitherto been given to ruminants, were also 
fed to horses during the war. The latter animals are, however, very 
susceptible to theobromine (i). 

407 - Experiment in Breeding Goats with Supernumerary Homs, in Germany. — 

Muixer, R., in the Deutsche Landmrtschaftliche Tierzucht, YearXXV, No. 2, pp. 13-14. 

Hanover, January, 1921. 

The author, in continuing his researches on the effect of in-breeding 
goats possessing supernumerary horns (the results of which he published 
in the Zdtschrift fiir induktive Abstammungs- und V ererbungslehre, 1912, 
Vol. Ill, Part. 3 (2),^carried out some new experiments in 1913-1917, 
for the purpose of obtaining experimental proof of the accumulation of 
hereditary tendencies, and of the increased development of individual 
physical characters. 

The male resulting from the first experiments had six roots of horns, 
two of which were fused together from birth. This animal was mated 
with:— (0) its mother; [b) its aunt; (c) its sister; (d) a daughter, the 
issue of the last mating. In spite of this very dose blood-rdatic nship 
the offspring never had more than four horns. Thinking that the cause 
of non-transmission was to be found in the loss of reproductive power 
of the male, which was the product of the union of brother and sister, 
the author proceeded to introduce some fresh blood by using a small, 
black-coated, male Angora hybrid. 

The results of the different matings of this animal were as follows:— 

(1) With a two-homed dark fawn-coloured goat (the mother of the 
six-homed male) A male and a female with two horns, and one male 
with four horns. 

(2) With a four-homed goat (sister of the male which, mated with 
the other dark fawn-coloured sister, produced a six-homed male; aunt 
of .the latter)One male and two'females, all with four horns. 

In order to increase the consanguinity, the male resulting from the 
mating of the four homed goat and the hybrid Angora toe-goat was mated 
with one of its own sisteis. 

The offspring of this union was a white male possessing already shortly 
after birth, eight roots of horns, of which two fused, thus leaving only 
5 to develop further. 

The offspring resulting from mating a son of the hybrid male Angora 
with a two-homed goat, and that of the union of eight-homed male 
with related females, always showed an increase in the roots of the horns. 
The product of the union of the eight homed male and its mother was a 
kid with seven roots of horns; when the eight-homed male was mated 
with a related two-homed female, the offspring was a kid with 5 roots 
of horns. 

According to the author, these results show that in-breeding proceeded 


(1) See R., May, 1920, No 548. (Ed.) 

{2) See R. t Nov., 1913, No. 1546* (E .) 
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by the introduction of fresh blood, brings out hereditary tendencies, and 
increases their power of development. 

40$ - Heredity in Babbits (1). — Veccbj, A. (Zoological Institute of the University of 
Bologna), in Natura, Vol. 33 , pp. 143-169, 4 fig., Bibliography of 16 works, Mila™, 1920. 

All authors admit she existence of two geographical races of the com¬ 
mon European rabbit (Oryctolagus cuniculus ), viz., the typical European 
breed ( 0 . c. cuniculus) living in Northern Europe, and the British Isles; 
and the Mediterranean breed ( 0 . c. huxleyi ), found in the Mediterranean 
region. 

The author passes in review preceding works dealing with the trans¬ 
mission of the characters of these two races and of their hybrids, and 
described his own experiments. 

Variations in sizein tame rabbits and the transmission of these 
characters, i) There are two distinct types of rabbit characterised by the 
different proportion existing between the length of the tarsus and that 
of the body ; 2) it is difficult, and perhaps even impossible, to distinguish 
r^ces by their weight and dimensions, for these characters vary between 
two extremes, and present a series of intermediate variations (2); 3) it 
is probable that the giant breeds, especially the Flanders giant rabbity 
are the result of crossing lop-eared rabbits with macropodous rabbits 
with normal ears because in the first place, the ears of the latter are al¬ 
ways very long, and in the second, individuals are often bom with one, 
or more rarely, two pendent ears, a defect showing the effect of the cross¬ 
ing with the lopeared rabbit. 

The colour of wjxd rabbits and its factors (3). — According to 
Castue, the wild grey flqbbit owes its special hue to the existence of a chro- 
mogeneons substance (C) "of 3 colours; yellow (l), brown (Ph), and black 
(M) distributed in a varied* and determined manner on the hair of the 
upper parts of the body alone (Ly) and in a uniform manner (H), but 
so that the yellow of certain zones and of part of the coat has a limited 
extent (E). If the E factor is alsent, the black and brown colouring is 
confined to the eyes, or at most to the extremities, because the yellow 
is no longer limited to any particular part, and the whole coat is of that 


(1) See R. t Oct, 1915, No. 1060. 

(2) The differences are explained, if we suppose {Ctr£NOT, Castle ), that the quantitative 
characters do not depend upon a single invariable factor, but rather upon an inconstant de- 
tgraainant, which produces reversible, quantitative variations. 

On the other hand, Nelsqn-Ehle and Johannsen, basing their opinion upon the hypo- 
pothesis of t4e absolute constancy of the “ genes, ” maintain that quantitative characters 
(both in animals and plants) do not depend upon a single determinant, but upon a group 
of independent factors (polymery) the dominance of which does not appear in the xst genera¬ 
tion. These factors are segregated in the 2nd generation, wich reduces the number of indivi¬ 
duals resembling the parents (pure), through the increase of competing factors. In selection 
however, it would always be possible to separate Stable combinations, and thus obtain pure* 
invariable lines. {Author's Note) 

(3) See R , Oct-Dec. 1919, No. 1220. {Ed.) 
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colour. Should the factor H be absent, the chromogene is no longer 
uniformly distributed, and the coat is spotted with white. 

The absence of the myochromogenous factor (My) permits of the mix* 
ture of the ^different colours, in which case the rabbit is entirely black, 
for between the colours yellow, brown, and black a kind of order of pre¬ 
cedence exists, and black conceals brown. 

If the pycnogenic, or intensity factor, p, is wanting, its opposite, 
p., weakens the colours, replacing black by blue and fawn-yellow by 
cream-yellow. 

When the chromogene C is absent, the pigment disappears and the 
rabbit is entirely white. 

The three other factors, the luteogenetic, phaeogenetic, and melano- 
genetic, respectively, are always present, even if the rabbit is white, but 
in the absence of the chromogenetic substance, they are suppressed 

Colour transmission . — The factors present in the wild grey rabbit 
are all dominant as regards their negative antagonists. The grey colour 
of the wild rabbit is dominant in respect to all other colours. Black is 
dominant, as regards blue and yellow, and these colours combined pro¬ 
duce the grey coat of the ordinary rabbit. All the colours are dominant 
as regards white. 

There is still much uncertainly as to the importance to be attribute 
to the different coat-markings. It is, however, possible that the factor 
H that represents all these variations, may be replaced by many addition¬ 
al factors which are not transmissible according to the laws governing 
dominance, but depend upon fusion, in the same manner as the quantita¬ 
tive characters relating to size. 

Transmission of length of coat — Long hair like that of the Angora 
rabbit, is recessive in crosses with shorthaired rabbits. Coat length is 
independent of colour. The character "length of coat” follows the 
Mendelian laws of dominance, segregation, and independence of characters, 
and can be correlated with any character of shape, size and colour. 

The Author's experiments. — These extended over 4 years, from 
1916 to 1920, and were concerned with the heredity of colour in cro^^es 
between blue St. Nicholas rabbits, and Himalayan rabbits, between St. Ni¬ 
cholas rabbits and Silver-Greys ( Cuniculus argenteus), the colour aud 
weight of hybrids from crosses between Giant Flemish rabbits and Ja¬ 
panese rabbits; finally experiments on telegony (1) furnished a new 
hypothesis respecting telegonic heredity. 

The results obtained proved the truth of the conclusions reached by 
Castle and other workers, and show that the formula invented by Cas¬ 
tle to represent the gametic constitution of the wild grey rabbit corres¬ 
ponds to a group of actually existing " genes The present author, 
however, doubts whether this formula includes all the genes; for it does 
not account for the silver present in all the fundamental colours. There 
are, further, some favourite old breeds, like the Chinchilla, or modern 

(1) See jR, July-Sepl-. iyi9. No 93<) (/V) 
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ones, such as the Havana, of which the gametic formula is unknown. 
Many colour " genes ” do not follow Menddian laws of heredity, but 
are transmitted in an intermediate degree, and in a variable manner, 
e. g., the spots usually found on Himalayan rabbit, stripes on a yellow 
ground, the particular arrangement of colours in lie case of silver-grey 
rabbits. 

What we known about the transmission of characters in rabbits en¬ 
ables us to state that the breeds, as defined by the respective standards, 
are nothing but conventional correlations of a certain determined num¬ 
ber of fundamental characters. These, as compared with the wild rabbit 
arei) Larger size; 2) greater length of tarsus in comparison to body- 
length ; 3) long, pendent ears; 4) convex skull; 5) sub-jugular cutaneous 
fold (goitre of the Flemish rabbits); 6) long coat (Angora); 7) grey co¬ 
loration ; 8) uniform black coat; 9) uniform blue coat; 10) uniform yel¬ 
low coat; 11) uniform white coat; 12) white spots; 13) coat with black 
spots on yellow ground; 14) coat spotted with white (silver); 15) coat 
with markings (Himalayan); 16) coat with dark black markings. 

As many breeds of rabbits can be created as there are combinations 
between these characters, and the number could be still further increas¬ 
ed, if variable characters were taken into account such as size, and new 
characters, like the Havana coat, of which the gametic formula is still 
unknown. 

409 - Effect of Excessive Use of Male Babbits In Breeding. — Hays, f. a. (Wyoming 
Station^, in The Breedero Gazette , Vol I, XXXIX, No. 2-3040 p. 66. Chicago, Jan 13, 
I921 * 

Report of experiments with domestic rabbits at Iowa Station in 1916. 
Males usually performed 20 services at intervals of from 10 to 15 minutes. 

Body weight and growth in body measurement were apparently in 
no way reduced by excessive breeding. The mortality rate in offspring 
does not increase with heavy breeding of te sire. The proportion of males 
to females seems, on the contrary, to be appredaioy affected. 

The table given shows that the sex ratio in the first service group 
was 129 males to 100 females, whilst the roth service group showed a 
ratio of 28 : too. The same correlation evidently exists for the interme¬ 
diary service groups (5th to 15th). 

4x0 - Results of Stallion Service at the German Stud Stations (Service Season 1919).— 
Muller, W., m the Zeitschnft fur Gestutskunde, Year XV, No. 10. Hanover, October 
X920. 

The author, as a result of questions sent to the various Stud Stations, 
obtained the following data respecting the Service Season of 1919 (See 
Table on page 448) 

The figures given show that the number of unfertilised mares was 
very large in the Prederick-William Stud Station at Neustadt am/D. 
According to the author, this number of unfertilised animals could be 
reduced by subjecting suspected brood-mares to veterinary examination, 
and ascertaining by means of the microscope, the vitality of the sperma- 
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tozoa of stations which have served mares proving not to have been fer¬ 
tilised. m 

The figures referring to the fertilised mares are less accurate, on ac¬ 
count of the omission to register the results obtained outside the Stud 
Station. 

The statement made by the former «OberlandstaUmeister» von Ot- 
tingen, as to the preponderance of colts over fillies appears to lack foun¬ 
dation, At Trakehnen, Graditz, and Beberbeck, unlike Neustadt, more 
females than males were bom. The author proposes to study this quest¬ 
ion in the following years. 


Chief Stud Stations . 


1 

! 

i 

Trakehnen 

1 

1 

, Graditz 

Beberbeck 

Friederich 

Wilhem 

Stud Station 

Total 

Number of stallions. 

r' 

| xS 

1 

X 5 1 

1 3 

1 

3 

1 

4* 

Number of mares served. 

362 

=15 I 

I X 08 

70 

755 

Number of mares not registered, . . 

1 16-4% 

45 * 20.9 % 1 

1 4 = 3 . 7 % 

— 

65*8.6% 

Unfertilised mares. 

99*28% 

73 - 33 - 9 % 

30*68.6% 

36 « 514 % 

238 * 31.5 % 

Fertilised maxes... 

347 - 68 % 

97 * 45 - a % 

74 = 68.6% 

34 * 48 . 6 % 

45 *“ 59 . 9 % 

Abortions. .. 

1 7 - 7 % 

9 = 9 - 3 % I 

I S- 4 % 

2= 5 - 9 % 

3 X- 7 % 

Twin births. 

2*0,8% 

I i=x% 1 

1 _ 

1 

3 * 0,7 % 

I4ve foals.. 

232 

; 89 

1 71 

1 31 

424 

«) colts. 

IIO * 4.7.4 % 43 = 48 - 3 %) 

I 31 “ 43>7 % 

1 x 8 = 56 . 3 % 

1202 * 47.6 % 

b) fOHes. 

longest gestation period in case "»f 

122*52.6% 46 * 51 . 7 % 

40* 56,3% 114 * 43 - 7 % 

1222*524% 

1 

colts (days).1 

1 354 days 

360 days 

354 days | 

34S days 

354 days 

Shortest gestation period in case of 1 

edits (days).] 

Average gestation period in case >f 

| 302 » 

1 325 * 

318 * 

323 » 1 

1 3x7 » 

colts (days). 

337 » 

342 » 

340 » , 

334 » , 

, 338.5 * 

longest gestation period in case of 





1 

fillies (days). .. 

360 >1 

370 » 

365 » j 

343 » 

359*5 * 

Shortest gestation period m case of 



1 

1 


fillies (days). 

302 • 

315 » 

333 » 

3«5 * | 

[ S 16 * 

Average gestation period m case of 






fillies (days). 

335 » 

34 * » ‘ 

335 * 

33 * » 

336 * 

Number ot animals bred that were 
kept at the stud station: 


1 


1 

1 

a) station stallions. . 

1 23 

1 23 1 

S 8 

8 


h) brood-mar&s. 

IO 

1 1 

25 

12 

XX 

| 

Number of horses rejected. 

— 

76 

10 

I 

33 

1 


The great difference between the longest and shortest duration of 
the gestation period is most interesting ; the causes of these differences 
are unknown (i). 

The returns of the Stud Stations at Indenau (Brandenburg), Leu- 
bus (Silesia), Labes (Pomerania), Marienwerder (West Prussia), Wick- 

(i) Mtecgxov, in Zeitschrift fur Gestiitskunde , Year XIV, No. 8 , p. 126. ( Author'sNote ) — 
See R., May, 1920, No. 554. {Ed.' 
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lath (Rhine Provinces), as well as those of Redefia and Achselschwang, 
evidently cannot be correct, the information having been given by breed¬ 
ers. Nevertheless, here again, more female foals then male were stated 
to have been born. 


4xx - New Seale of Points for Judging the Breeding Qualities of Show Cattle.— 

Schmidt, B., in the Deutsche Landwirtschaftliche TiereucM, YearXXTV, N0.47, pp.+89-4 90. 

Hanover November, 1930. 

On the occasion of the auction at the 23rd show held at Ihsterbouig 
in September, 1920, by the Herdbook Society of the Black Pied breed 
of Netherland cattle (Herdbuchverein fiir das schwarzweisse Tiefland- 
rind) an entirely new scale of points was adopted in judging the animals 
entered, pedigree, shape, and milk-productmg capacity being taken into 
consideration at the same time. The use of morphological characters 
as affording an index of milk-yielding aptitude was entirely abandoned, 
the actual milk yield of the female progenitors, as given by the records 
of societies for the registration of the performance of milch cows, being 
substituted for it. 

As many as 9 points may be given for capacity for milk production, 
and the same number for type, coat, pedigree, general development and 
capacity for beef production. 

Milk production up to 100 kg. of milk fat per annum only is taken 
into account. When the animals are of great value for breeding purpo¬ 
ses, a higher capacity for milk production can be marked by giving addi¬ 
tional points. 

The method of scoring in detail is as follows 

The breeding qualities of the cattle at the show were estimated by 
points; 36 points at the maximum can be credited to each animal; these 


are distributed as follows: — 

(1) Type, coat, pedigree maximum point. 9 

(3) Shape .. - 9 

(3) General development and beef-producing capacity (weight) ... 9 

(4) Milk-producing capacity .. 9 

Total. 3 € paints 


Meaning of the points in the score for capacity for milk production . 


9 — very w 

7 — good 1 

5 —, fair l 

.... _ Intermediate points will be given when required. 

3 — tolerably good i 

1 — mediocre ] 

0 — very bad 

In judging bulls the performance of the mother as well as that of the 
other female progenitors are taken into consideration. The digestive ca¬ 
pacity of the animals, on account of the impossibility of feeding them nor¬ 
mally, was left out of consideration. 
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The number of points for capacity of milk production varies between 
5 and 9, according to the fat content of the milk 

5 points for 60.0 — 69.9 kg. of fiat 

6 a 8 70 o — 79-9 » 8 8 

7 1 » 800 — 89 9 » » » 

8 » » 90.0 — 99.9 » * > 

9 * » 100 o — and over, kg. of fat. 

Animals that can be credited with altogether more than 20 points 
for type, coat, and offspring, as well as for symmetry, general development, 
and capacity for beef production, can also be given 5 additional points 
for good capacity for milk production. 

This points are distributed as follows: 

10 points for 110.0 — 119.9 8 8 » 

11 » » 120.0 — 129.9 888 

12 » » 130.0 — 139.9 888 

13 » » 140.0 — 149-9 »»» 

14 » » 150.0 and ovei 8 8 8 

These figures include the pre-war and post-war returns. The former 
are estimated separately at the Commissariat. 

412 - Observations on the Correlation Between Length of Homs and Age In Young 
Cattle of the Brown Alpine Breed in Italy.— b kentana, d., (Zootedmicai institute 
of the Veterinary College [Scuola supenore ] of Parma), in the Nuoto Ercolam, Vol. XXV, 
Nos. 21-22, pp. 265-277. Turin, November 15-30, 1920. 

It is well-known that a positive correlation exists between the length 
of the horns and that of the coat m cattle, and that, generally speaking, 
the horns are shorter in proportion to the earlier maturity of the breed. 

The author gives a short summary of numerous works dealing with 
the factors influencing horn development in cattle, as well as of the 
researches of Faelli, Cornevin and Lesbre, Kraemer, Mascheroni, 
Pergola and Lesbre, on the determination of the age of calves from the 
length of their horns (the above-mentioned writers do not all agree). 
He then gives data (see following Table) referring to calves of the brown 
Alpine breed, which were bom at the Central Cattle Depdt of the IV Army, 
of cows commandeered in the Province of Cremona and reared under si¬ 
milar conditions. 

The data collected by the author show that the growth in length of 
the horns is not so regular that there is any exact correspondence be¬ 
tween the age of calves and the length of their horns. Nevertheless, until 
about the 6th or 7th month, the variations in the average length are less 
than those occurring later. Therefore, the measurement of the horns* 
may give approximate data for determining the age of the animals from 
6-7 months old, after which time, the approximation continually decreases. 
The age of heifers is given correctly by the length of the horns in centi¬ 
meters plus 2; that of bull-calves by the length of the horns in centimeters 
plus 1 (in the brown Alpine breed, the hom development is more rapid 
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in the males than in the females). When the animals are over 2 months 
old, the following data may be used:— The bony protuberance which is 
the first sign of the appearance of the horn is perceptible beneath the 
skin towards the 15th day; after about 1 month, the nucleus of the horn 
appears, free from hair; when the calf is between 1 y 2 and 2 months old, 
the small horns begin to grow. 

The author has also observed that a larger circumference is connected 
with greater length of horn, and that, up to 18 months, the horns grow 
more in crcumference than in length; when the calf is older, however, 
the reverse is the case. 


Horn Development in Young Cattle of the Brown Alpine Breed. 





Females 






Age in months 


Average 

’Mg-rirmim 

Vmitmiin 

_ 

«R*B I 

o£l 

Average 

Maximum | 

THiwimiw 


'4 

length 

length 

length 

if 

length 

length 

length 


0 

mm 

mm 

mm 


nun 

mm | 

mm 

2- 3 






16.00 

20 I 

12 

4 - 5 

9 ] 

28 8& 

35 

22 


31-75 

37 

28 

5-6 

15 1 

35 93 

50 

28 

'15 

43-93 

62 

30 

6-7 


48.16 

63 

40 

9 , 

73*11 

125 . 

43 

7- 8 


61.25 

75 

40 

101 

70 40 

98 1 

52 

8- 9 


70-33 

78 

57 

5 

71 20 

87 1 

62 

9-IO 

| 

74.00 

74 

74 

6 

87.OO 

97 

80 

IO-II 

2 | 

9400 

1 no 

78 

5 

84 60 

102 

56 

n-12 

If 

7200 

1 72 1 

72 

2 

96.50 

100 

93 

12-13 

1 

102.00 

1 102 

102 

11 

102 8l 

120 

85 

13-14 • * 

1 T l 

130.00 

130 ! 

130 





14-15 

— 

— 




II7.5O 

120 1 

no 

15-16 . 

| 1 

126 00 

126 

126 





16-17 . . . 

' 3 

149.00 

1 162 1 

125 





17-18 . . . 

2 

157*50 

192 1 

123 


128 00 

H 

00 

128 

18-19 . 

1 7 

168.85 

I 202 [ 

138 





20-21 . 

| 1 

182.00 

182 , 

182 





21-22 . . 

1 

190.00 

190 , 

190 

1 




33-24 • • • 

. 4 

19125 

220 

150 

___ 1 

1 




24-25 . . . 

- 4 

194.25 

223 

160 

1 




Total 

1* 

VC , 

_ 

_ 1 

_ 

s. 





413 - The Value 0! theTurebred Sire in Increasing the Production of a Scrub Herd.— 
Me. Caitcmcjsh, A. C., (Daizy Husbandly Section, Agricultural Experiment Station, Ames, 
Iowa) in Journal of Dairy SoUnu Vol. IV, Ho. z, pp. 12-23, tables 13, figs 9, Baltimore, 
Jan., 1921. 

Report of experimental tests made, at the Iowa Station, mating scrub 
cows purchased in Arkansas to pure bred dairy bulls of the Holstein, 
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Holstein 

Guernsey 

Jersey 


Group 


Averages for two generations 

~rr 


Daugbeters 


Number Number 

of of lac- TWiUr Fat 
cows tations 


Number Number 

of of lac- Mill Fit 
tatious 


lb lb 

3 3673S 16736 


lb 


lb 


I 


13 44966 19962' 


13 3394 0 I 72 5 2 


15 67575 275 

10 4843 8 22Q 


2 5460 5 298 


Aiera^t 7 36 384T.6 184.40 8 30 5044.1 061. 


• 

Guernsey and Jersey breeds, with a view to testing the it value as regards 
increaseg in producing ability of the herd, (milk and butterfat). 

The influence of good feed and care on the production of these ani¬ 
mals was studied and also in breeding investigation, and results are shown 
in various Tables 

A number of grade animals sired by purebred bulls (Holstein, Guern¬ 
sey or Jersey) and descended from scrub cows was studied in 2 groups: 
the first generation grades, i e. those carrying 50 % of blood of one of 
the recognised dairy breeds, and the second generation grades 0. e carry 
iog 75 %* 

First Generaiion Grades. — Purebred Holstein bull x scrub 
cow, showed in the first generation an increase over their dams in milk 
and butterfat production, with an average of 89 % in milk and 58 % 
in fact In the case of F x . of Guernsey grade x scrub cow, the average in¬ 
crease in yield was 17 % in milk and 27 % in butterfat, and with Jersey 
grade x scrub cow, it w^s 22 % in milk and 34 % in fats 

Second Generation Grades. — The average increase m production 
for the second generation Holstein grades as compared with their scrub 
grand dams was 174 % in milk and 130 % in fat, In the case of Guernsey 
grades, 72 % in milk and 94 % in fat, and for Jersey second grades, 59 
in milk and 74 % in fats 

In the appended Table, the averages for two generations of grades 
and their scrub ancestors are givers. 

The results obtained show clearly that the use of purebred sires is 
a sure way of increasing milk and butterfat production, if bred with a 
scrub herd, on condition that the bulls are selected carefully both 
fron the point of view of their heridity and also of their individual 
capacity. 
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les and their scrub ancestors 
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| Increase m production 
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[ Fust 
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Second 
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of 

of 
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lactations 


1 

1 

| Milk 

I 
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Milk 

Tat 



lb 

ib 

0 

°0 

% 

% 

5 1 

9 

IO063 2 

385 46 1 

84 

65 

174 

130 

5 

8 

77440 

38823 1 

8 

15 

72 

94 

2 

2 

53&9 2 

382 92 

61 

73 

59 

64 

ii 

19 

8341.4 

395.81 

i 55 

44 

116 
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414 - Rearing Calves on Milk Substitutes (1). — dixh*mbre,hi the Comptes iendus dcs 
stances de VAcademic (V dqricultun de rraticc , Vol VII, No 6, pp 107-122, Pans, Te- 
biuarv, 0, 1921 

The Animal Husbandry Section (Section d'Economic dcs Animaux) 
of the Academy of Agriculture of France requested the author to read 
a paper on the means of ensuring the proper feeding of young hand-reared 
calves without interfering with the milk supply required for human con¬ 
sumption or by the dairy industry. In this communication, the author 
describes the methods to be recommended, and which are at present 
in use. 

Instead of feeding calv s exclusively on milk, great economy can 
be effected by the use of various substitutes. 

Of these the chief is skim milk, whether fed alone, or with th addition 
of suitable substances; its use promotes the consumption of farinaceous 
matters, grain, or similar foods. Whey from the cheese-factories, hav tea , 
and an infusion of bailey radicles can also be fed, provided such nutritive 
and digestible substances are added as give the mixture the nutritive value 
of whole milk These liquids also serve to complete a ration containing 
farinaceous substances, grain, or seeds Calves are still reared on mashes 
consisting of various ingredients, and, finally, on suitable dry foods that 


(1) See R , Dec , 1910, p 339 » R > Aug , 1911, No 1231 , R , Febr, 1913, p 173 Arti¬ 
cle by Dr P Schuppu, Substitutes foi Milk in rearing calves, ube of an emulsion of bkim milk 
and palm oil, R , Aug, 1913 , article by Prof \ Pirocchi, The use of skim milk m feeding 
calves , R , April, 1914, No 359 , R , Nov , 1914, No 1029, R , Dec, 1914, No 1148, R , 
March, 1915, No 309, R ,April, 1915,No 406, R , May 19*67 No 5347*^7 Aug 1916, No 774J 
R , May 19*7. No 467 j R Aug, 1917, No 742 , R , April, 1918, No 446 , R , No* -Dec , 
1910 No 1187 , R , Jan , 1920, No 8*, 12, May, 1920, No ISO, R , Sept, 1920, No 802 , 
R , Oct, 1920, No 1013 [Ld ) 
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are properly prepared and fed. Among the substitutes usually least 
known to practical agriculturists are starch, manioca flour , rice flour, lin¬ 
seed , meat meal . 

A diet of corrected skim milk is fed as follows :— Giv k the calf whole 
milk for 15 days, then during a transition period of 8 to 10 days gradually 
introduce the corrected milk. Jf the calf takes readily to the change, 
a week is sufficient to accustom it to the new diet; should it suffer from 
diarrhoea, the mixed feeding must be continued longer. It is the task 
of the breeder to observe his young stock carefully, so as to know when 
to shorten or lenthen this transition period. The daily ration is calculated 
on the basis of 1 kg. of corrected milk per 6 kg. of live weight. At first, 

3 meals are given, and after the 5th week only 2. 

The whey from the factories where Gruy&re and similar cheeses are 
made can be used for feeding calves. Care must be taken that it is not 
acid; provided the whey is fresh, it can begin to be fed from the first fort¬ 
night and given above after a fortnight of transitional feeding. Several 
complementary substances are added to the whey. Meat meal gives 
good results, as do also the flours of cereals, or crushed grain. 

Hay tea is an infusio n made b} r pouring 2 litres of boiling water on 
I kg. of good quality hay in a closed vessel. The infusion process shold 
last at least 6 hours if it is desired entirely to exhaust the hay; as a rule, 
however, it is only continued till the water becomes cold. Hay tea can 
also be prepared by soaking forage for about 12 hours in cold water. In 
this way, the water takes up twice as much nitrogenous matter as is dis¬ 
solved by ordinary infusion. Although little practised this method is 
greatly to be recommended. 

In feeding young calves reared by hand, hay-tea is most useful. It 
can be added to milk or mixed with flour, cooked roots, or other similar 
substances. As a basal liquid, it can take the place of skim millk in va¬ 
rious preparations, or be used in addition to it. 

Its use is highly to be recommended. In the region of Melun, in ac¬ 
cordance with the advice of Rossignol, a veterinary surgeon calves 
have been reared on hay-tea since 1915 and 1916. 

Infusion of barley-radicles . — If 15 litres of boiling water are poured 
on 1 kg. of barley germs, an infusion is obtained which can take the place 
of a daily ration of 4 to 5 litres of skim milk in feeding calves. It should 
be given progressively, beginning with x litre a day and increasing to 

4 or 5 litres by the end of 1 month. 

Mashes . — When all the milk of the cows is consumed, and there is 
no skim-milk, a liquid preparation of which the composition resembles 
as nearly as possible that of whole milk is fed to the calves. Amongst 
the different preparations used, the following may be mentioned as hav¬ 
ing yielded satisfactory results: — 

Haricot Soup . — Boil the beans (, Phaseolus ) until they are quite 
soft, then pass them through a sieve. First use 100 gm. of beans to 2 li¬ 
tres of water, and increase the beans gradually, until the calf eats 0.3 kg. 
(divided into 2 meals) a day. 

[414] 



CA/m,E 


455 


English Preparation No . i. 


Wheat flour. i part 

linseed meal. 1.5 parts 

Ground linseed cake. 2 parts 


100 gm. in 3,5 litres of warm water to be fed per meal at first. Give 
2 meals a day, and increase the amount gradually up to 200 gm. 

English Preparation No. 2. 


Iyinseed meal. 2 parts 

Oat meal. 2 » 

Ground linseed cake. 1 part 


Mix 500 gm. with 4 litres of hot water and leave it to infuse durin; 
the night. The following morning, take half the infusion, add sufficient 
water to make up about 3 litres, and also a little salt and 10 gm. of sugar 
Prepare the second meal in the same manner. Gradually increase the 
amount fed, up to 1 kg. of the mixture per day. 

Ration prepared and used hy Havvard of the Agricultural Station 
of Pennsylvania. 


Flour. 30 parts 

Coconut. 25 ' 

Milk powder.. 20 » 

I/inseed meal. 10 » 

Blood meal. 2 » 


Mix 250 gm. with 2 litres of hot water for one meal. Give 2 meals 
a day, increasing the amount progressively, as in the case of the English 
mixtures. 

The only objection to be made to this recipe is that all the ingre¬ 
dients are not easily obtained on every farm. 

Ration prepared and used hy Einsey at the Agricultural Station 
of Massachusetts . 


Ground oats. 23 parts 

Ground linseed cake. 10 » 

Maize flour. 11 ' 

Various flours. 5 * 

Blood meal. i .5 8 

Salt. 0.5 8 


The mixture is prepared by first adding a little cold water to the dry 
flours, followed by 6 litres of hot water per kg. of the farinaceous com¬ 
pounds. The amount to be given at first for each meal is 250 gm. in 3 li¬ 
tres of water. 

All the rations mentioned should be fed warm, i. <?., at 35 0 to 38° C., 
and in perfectly dean vessels, the latter precaution being necessary to 
prevent diarrhoea. 
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Grain . — Amongst the cereals used in France and England for feed¬ 
ing hand-reared calves, oats take the first place. 

Crushed or pounded oats are better than whole ones, so it appears 
from the experiments summarised by the author. 

Experiments in feeding calves on skim-milk and oats were carried 
out in Ireland in 1918 and 1919 at 21 experiment centres, with a view 
to deciding whether it was better to add ground oats, or whole oats, to 
the skim milk. 

Two lots of 70 calves consumed the same amount of food, the average 
daily increase in live weight being as follows for the 122 days the experi¬ 
ment lasted:— 


I,ot led ground oats.-. 0.607 

* » whole .. 0.597 


The difference in the results is almost negligible, it was found, how¬ 
ever, that it is difficult to accustom calves to whole oats, and that it is 
necessary to begin with a very small quantity (55 gm.) and to increase 
the amount gradually. 

These experiments have also shown that the flour need not be cooked 
for the calves after the 5th or 6th week (average age 5 x / 2 weeks). 

Much the same system exists in the United States as regards the 
use of cereals for hand-reared calves. The crushed maize and ground 
oats are given mixed with wheat bran according to different formulae 

I. — 3 parts crushed maize, 1 part bran. 

II. — 3 parts' crushed maize, 1 part ground oats. 

III. — 3 parts crushed maize, 1 part bran, 1 part ground oats, 
1 part linseed meal. 

IV. — 5 parts crushed maize, 1 part bran, 1 part ground oats, 
I part dried blood. 

These mixtures were fed from the 2nd week, and the amount given 
daily increased progressively so as to reach 0.450 kg. and 0.500 kg. at 
the end of the 4th week. The increase is so regulated that within the 
3rd month 1.5 kg. is fed per day. 

Important observation. — When the diet includes skim milk and 
grain, the latter must never be mixed with the milk. 

Conclusions. — Many preparations can be used as substitutes for 
milk in feeding hand-reared calves. Whenever skim milk can be obtained, 
it forms a basis which can easily be completed. Should it be unprocu¬ 
rable, hay tea can be used instead, or else one of the above-given recipes, 
the choice being determined by economy and the ease with which the 
ingredients can be obtained. The next point is to remember that abso¬ 
lute cleanliness is indispensable, not only in preparing and distributing 
the rations, but also m the utensils, mangers, stalls, and litter. Illness 
in hand-reared calves is frequently due, either directly or indirectly, to 
the lack of hygienic precautions. 

In the discussion that followed the reading of this paper, H * Sa- 
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GNIER mentioned that he had seen margarine used in Italy on a large 
scale for feeding calves as a substitute for the fat contained in sHm milt. 

Dechambre stated that much skim milt was used m Italy; mar¬ 
garine and groundnut oil can be added to it, but a special apparatus is 
needed for making the emulsion. 

Calves are reared on hay-tea in Normandy. It can be given alone, 
but it is better to add flour, ground oats, or linseed-meal (30 gm. per litre), 
or else crushed oats or linseed, which should be fed in a special manger. 

4*5 - Maize Stover Silage versus Maize Silage for Milk Production, —Moreuson, e. b. 

Humphrey, G. C. and Hulce, R. S. in Journal of Davty Science , Vol IV, No, 1, pp. 29- 

31. Baltimore, Jan. 1921. 

Experiments made at Wisconsin Experimental Station, Madison, 
with 8 cows, producing an average of 1 % lb. fat daily. They were sep¬ 
arated into 2 equal groups, each being fed with two kinds of silage on the 
double reversal method for 2 periods each of 4 weeks duration with a pre¬ 
liminary week preceding each. The concentrate mixture used consisted 
of: 4 pts. ground maize + 4 pts. wheat bran + 1 pt. linseed meal -f- 1 pt. 
cottonseed meal and alfalfa hay fed at the rate of slightly less than 1 lb. 
of hay daily to each 100 lb. of cow weight. Each kind of silage was fed 
ad libitum twice daily. Apparently the cows consumed on an average 
about 5 lb. less stover silage daily per animal than of maize silage {33.25 
lb. to 28.31 lb.). 

Results indicated that the average daily milk p roduction on the maize 
silage ration was about 3 lb. more daily per cow than on stover silage 
(27.4 to 24.5 lb.). A corresponding relationship existed also in the pro¬ 
ductions of butter fat (1.05 to 0.98 lb.). 

Both lots lost to a certain extent in live-weight, but the difference is 
not great enough to be considered significant. 

A comparison between the two silage rations from the financial stand¬ 
point, shows that the price at which stover silage could be figured was 
61 % of the price at which maize silage was valued. 

416 - Observations and Researches on the Correlation Between the Yield in Blood, 

Hide, Meat, Fat, Bones, and Viscera, and the Live Weight, Sex, State of Nutrition, 

and Age of Cattle of the Brown Breed, in Italy.— Giuliani r., in Ckmca. vcunnaria . 

Year XI<III, Nos 13-14. PP- 350-362, Nos. 15-16, pp. 410-430. Milan, July 15-30, August 

15-31, 1930. 

This is a contribution to the solution of the problem of how to deter¬ 
mine, by classifying cattle according to sex, state of nutrition and age, 
the average percentage of each of the products to be obtained when they 
are slaughtered. In order to get these averages, the observations have to 
be very numerous, as it is important to eliminate the factor of individuality. 

The Author begins by quoting other investigations similar to his 
own, and carried out by Messrs. Eawes and Gilbert, Woeff, Cornevest, 
Poei, and Dechambre (i). He goes on to describe the experiments made 

fi) Stpumaijsed in R. , March, 1918, No. 321 ( Ed .). 
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by himself at Monza using 90 animals divided into 5 classes: — (1) Man- 
zette and heifers with 2 or 4 second incisors (20 head): (2) young steers 
with 2 or 4 second incisors (16 head); (3) bulls with 2 or 4 second incisors 
(15 head) ; (4) cows with at least, 6 second incisors (17 head); (5) oxen 
with at least 6 second incisors (22 head). 

After giving the data, which are collected in the appended table (where 
the percentages refer to 100 kg. of live-weight) the author examines them 
comparatively, and deduces the following conclusions: — 

Influence of the state of nutrition. — There is a dear connec¬ 
tion between the state of the nutrition of the animals and the percentage 
yield in quarters, net meat, bones, fat, head, feet, stomachs and intestines. 
The 1st, 2nd. and 4th increase, and the others decrease with the improve¬ 
ment of the condition of the animals. On the other hand, there seems 
to be no connection between the condition of the animals on one hand, 
and the percentage yield of skin, liver, spleen, kidneys, lungs, and heart, 
on the other. 

Influence of sex and of castration. — If a comparison is made 
between the data referring to animals in good condition (thus exduding 
any effect of the state of nutrition), and of 2 to 3 years of age (thus ex¬ 
duding the influence of age), it is found, that: — The yield in skin, 
quarters , and the net yield of meat are highest in the case of bulls, interme¬ 
diate in that of young steers, and lowest in " manzette " and heifers. 

The yield in bone reaches its maximum in young steers, and is larger 
in bulls than in “ manzette' and heifers. 

The proportion between net meat and bone is higher in bulls than in " man¬ 
zette ” and heifers; in young steers it is lower than in the first and second ; 
this fact is connected with the greater bone development in young oxen. 

The yield in fat is considerably larger in <r manzette ” and heifers 
than in bulls; in young steers, the fat yield is almost the same as that in 
“ manzette ” and heifers. 

The percentage weight of the head and feet is slightly larger in “ manzette’* 
and heifers than in bulls; in young steers it is considerably higher than in 
both the above mentioned dasses of animals. 

The percentage weight of the stomachs (without contents), of the in¬ 
testines (with contents), of the lungs, heart, liber, spleen, and kidneys is 
higher in “ manzette ” and heifers than in bulls; in young steers, the 
weight, of these parts is about the same as in bulls. 

The influence of the age and development of the animals. — 
If the “ manzette ” and heifers are compared with the cows on the one 
hand, and young oxen with adu.t oxen on the other (so as to do away 
with the effect of sex and castration), the animals in both cases being in 
good condition (so as to eliminate the effect of the state of nutrition), 
it is found that: — 

Cows, as compared with “ manzette ” and heifers, show a decrease 
in the percentage weight of the skin, head, feet and stomachs; and an in¬ 
crease in the percentage weight of the quarters, net meat, and bones (the 
proportion between meat and bone is about the same as in the “ man- 
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Yields in the Various Slaughter Products of the Brown Breed of Cattle . 



% yield in quarhrs of cattle 
that are. 


% yield in net meat of cattle 
that are. 


% yield m bone (excluding bones 
of head and feet) of cattle that 
are. 

Proportion between net meat and. 
bone in the 4 quarters of cattle 
that are. 


% yield in fat (peiivisceral and 
penmubcular) of cattle that 
ate . . . 


% yield in hides cf cattle that 
are. 


% yicll tn head[ with horns ton- 
gue and annexed parts^ of cattle 
that are. 

% yield in pet (from the car¬ 
pus and tarsus downwards) of 
cattle that are . 


% yield in stomachs (empty) of 
cattle that are. 


% yield tn in estmes (with con¬ 
tents) of cattle that are . . 


% yield in liver (without gall¬ 
bladder) of cattle that are . 


1 

/ thin * . - - • 

49.07 

l 

1 

46.02 

47.90 

) fair condition. 

49.80 

49.97 I 

50.18 

48.12 

49.78 

) good condition 

49.92 

51-63 

52.10 

5^*34 

51.20 

[fat. 

52*91 

53*19 . 

56.551 

54-40 

53*72 

thin. 

37.94 , 

— 1 

— 

36.25 

36.29 

) fair condition. 

37-981 

39.05 

39.02 

3/-21 

39-01 

1 good condition 

38.98 

40.23 

41.76 

40.42 

39.76 

( fat. 

4190 

41.86 ! 

45.65 

43.00 

42.48 

/ thin. 

9.84 

— 

— 

11.23 

10.35 

) fair condition . 

10.03 

992 

9.74 

9-95 

995 

1 good condition 1 

9.16 

10.24 

9.62 

950 

9.86 

[fat. 

9.31 

9-94 

9.80 

9-95 

10.14 

/ thin. 

3,81: i 1 

— 

— 3.22:1 

3.50:1 

v fair condition. 

3.78:1 

3-93 * I 

4.09 :1 3.73 :1 

3.92 :1 

1 

♦•35 = 1 

3.93 s 1 

4.34:1 4.22:1 

4.03 :1 

{ fat.4.50:1 

4.21:1 

4.76:1, 

1*25=1 

4.18 : 1 

/ thin. 

2.09 

1 

— 

1.06 

2.65 

\ fair condition. 1 

2.97 

3*041 

i-5° 

2.68 

2.96 

) good condition 

3-87 

3.81 

2.11 

3*88 

4.18 

( fat. 

5-19 

4-54 

3*53 

4*66 

4.89 

/ thin. 

8.70 

— 

— 1 

8.85 

8.88 

1 fair condition. 

9.38 

9.03 

10.18 

9*55 

9.36 

j good condition 

9.21 

9.5i 

9.85 

8.50 

8.87 

[fat. 

9-83 

9.33 1 

9-54 

8.94 

• 9'02 

. thin. 

4-30 

— 

— I 

4*29 

4.10 

} fair condition. 

4.41 

1 4*44 

4,12 

4.10 

1 4.29 

) good condition 

4*19 

4*53 

4,03 

3*99 

4.06 

( fat ...... 

4.02 

4*32 

3,73 

4*°3 

4.00 

(thin. 

2.21 

— 

— 

2.10 

2.28 

\ fair condition. 

2.13 

1 2.33 

2.07 

2.03 

2.29 

) good condition 

1.97 

1 2.19 

1*93 

z.90 

2.11 

(fat. 

1.88 

2.24 

1.82 

1.81 

2.06 

( thin. 

4.20 

— 

1 — 

4.16 

4.22 

\ fair condition. 

4-25 

1 4*14 

389 

4*30 

4.20 

) good condition 

4*25 

1 3-97 

3 -i 8 

4*°4 

4.09 

(fat. 

3-6o 

1 3*73 

3.48 

4.34 

3-72 

r thin. 

3-81 

— 

— 

4-78 

1 3.33 

) fair condition. 

' 4*30 

4.48 

3*35 

5-48 

3*34 

) good condition 

4.10 

3.88 

3*27* 

4.48 

3.58 

(fat. 

1 3.41 

I 3*88 

2.69 

1 3-51 

2.82 

1 

( thin. 

1*35 

1 _ 

— 

1.46 1.18 

\ fair condition. 

1.27 

1.10 

1 1.10 

. i*55 

. 

1 good eondition 

1*35 

1 i*i7 

I 1.10 

’ 1.29 i 1-13 

(fat. 

j 1.30 

1.07 

1 1.11 

1.36 1.07 
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A 

1 

si 

jjS 

fa 

Young steers 

1 

Bulls 

1 

Adult steers 


thin. 

O.24 



0.28 

0.22 

% yield m sfhi n of cattle that * 

fair condition. 

0 22 

024 

O.19 

0.20 

0.25 

are. i 

good condition 

0.22 

0.23 

0.18 

0.16 

0.22 

f 

tat. 

0.20 

0.20 

0.19 

0.24 

0.22 

( 

thin. 

0.21 

— 

— 

0.30 

0.21 

% yield in kidneys of cattle that ’ 

fair condi tion 0 

0.25 

0.24 

0.20 

0.30 

0.23 

are.’ 

good condition 

0.22 

0.23 

0.19 

0.22 

0.20 

( 

fat. 

0.26 

O.19 

0.21 

0.23 

0.20 

( 

thin. 

0.86 

— 

— 

I.XO 

O.7O 

% yield in lungs of cattle that * 

| fair condi*ion. 

0.90 

084 

0.77 

1.07 

0 75 

are.; 

| good condition 

I 0.86 

0.84 

0.75 

0.89 

O.87 

1 

[fat. 

I 0.84 

0.89 

O.79 

0.95 

0 80 

% yield in hearts at cattle that ^ 

r thin. 

1 044 

— 

— 

0.50 

O.48 

) fur condition 

0.44 

1 0 46 

O.4I 

0.J7 

0*51 

.I 

) good condition 

0.46 

0-45 

O.4O 

0.49 

0-45 

1 

[fat. 

0.42 

| 041 

O.44 

°-54 

0*47 

| 

r thin. 

3-03 

1 

— 

3.00 

3-17 

% yield in blood of cattle that 

\ fair condition. 

3.17 

I 3-°7 

3.12 

3.02 

3-<57 

are. 

j good condition 

2.90 

2.93 

2.88 

3.12 

2.90 


( fat. 

j 2.88 

| 3 - 47 , 

2 33 

2.92 

3-17 


zette ”), whereas only negligible differences are shown in the percentage 
weight of the fat, lungs, heart, liver, spleen and kidneys. 

In adult oxen there is, as compared with young oxen, a slight decrease 
in the percentage weight of the skin, quarters, net meat, and bones (the 
proportion between meat and bone being, however, a little higher) and the 
head; there is, however, a small increase in the percentage weight of fat, 
but the percentages of the various .products show no great difference as 
regards young oxen and adult oxen. 

The influence of individuality and of the amount of solid 
food AND liquids ingested by the animals. — The members of the 
same group often show individual variation which should not be over 
looked. The animals that were the subjects of these experiments were 
slaughtered after fasting for 16 to 24 hours; in spite of this, the percentage 
weight of the stomachs with their contents varied between 10.82 and 26.06 ’{> 
and that of the intestines between 2 and 5.32 V 4 . These percentages will 
have more reason to vary if the animals have been slaughtered with their 
stomachs and intestines more or less full, instead of empty; and these varia¬ 
tions would effect the percentage returns of the abattoir products. The¬ 
refore, in order to estimate the probable yield of cattle when slaughtered, 
it is necessary, to know whether they were fasting at the time and the 
length of time since they had been fed. If this cannot be ascertained di- 
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rectly, an approximate idea can be obtained by examining the plants and 
abdomen of the animal. 

417 - Sheep Breeding In Germany After the War. —1. Golf, a., in the iUustrierte Land- 
wirtschafthche Zeitung, Year 41, Nos. 85-86, pp. 374-376, figs. 4 Berlin, October, 1920. — 
II. Kettner, in the Deutsche Landmrtschaftliche Presse , Year, 47, No. 9, p. 68. Berlin, 
January, 1920. 

Goep describes the present conditions of sheep-rearing in Ger¬ 
many, the measures to be taken for its development and encouragement, 
as well as the aim and methods of breeding to be adopted. 

With the war, the economic condition of sheep-rearing improved. 
Forage was cultivated to a considerably larger extent, on account of the 
rise in wages, the agricultural worker's right to strike, and the scarcity 
of labour, so that most large farmers were driven to keep sheep, in order 
to use the supplies of forage which were two large to be consumed by 
the cattle, as owing to the above-mentioned reasons, there latter animals 
could not be kept in the same numbers as before the war. 

In spite of the great shortage of shepherds, the number of sheep in 
Germany increased (within the frontiers of 1915), from 5073478 head 
rin 1915, to 8921 620 in 1919. 

Of the average and small proprietors (according to the statistics 
of 1907), 51 % were, engaged in sheep-breeding, even before the war, 
and it is these persons (the owners of farms of less than 100 hectares) 
that should be encouraged and assisted to develop this industry. 

According to the author, the best means of attaining this object would 
be to create Syndical Sheep Farms (Genossenschaftsschafereien “), or more 
strictly Sheep-Grazing Syndicates {“ Schafweidegenossenschaften ”}, such 
as have sprung up especially in the Provinces of Hanover and Branden¬ 
burg, and represent a method of sheep-keeping similar to but more up 
to date than, the communal system. Several proprietors unite to pro¬ 
vide a collective flock of from 200-300 animals, and hire a shepherd, 
who is partly paid for his services, but may be allowed to share in the 
profits, or even keep a certain number of sheep himself, as is generally 
the practice in communal sheep-farms. 

During the winter, each owner takes back his animals, the flock being 
made up afresh in the spring. 

According to Kettner, such Sheep-Grazing Syndicates have recently 
been formed in Silesia, and are the first of the kind in all West Germany. 
These Syndicates propose to keep their sheep (which are of the improved 
Wuxtemberg breed) in the open, night and day, in order not to lessen their 
resistance to cold and disease. The Syndicates are Joint Stock limited 
Inability Companies based on the following regulations 

(1) For each animal the owner pays the sum of 10 marks , and cau¬ 
tion-money amounting to 20 marks. 

(2) The object of the syndicate is the improvement and develop¬ 
ment of sheep-breeding by the following means 

(a) The engagement of a common shepherd. 
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(b) The acquisition of good animals for breeding and especially 
of the services of a first-class ram. 

(c) Increasing the pasturage by making and renting grazing- 
grounds. 

(d) The collection and common use of the subsidies granted by 
the Chambers of Agriculture, or other Agricultural Corporations. 

(e) The co-operative sale of wool and other products. 

<3) Any person can become a member, who undertakes to pay 
his assessed share of the expenses. 

(4) Sheep-owners, who for good reasons, are unable to join the syn¬ 
dicate, can obtain grazing-rights by paying a certain reasonable sum. 

As regards the objects aimed at in breeding, Goi,p states that, 
at the present time, there is a marked tendency among breeders to raise 
dual-purpose sheep, that is to say, animals combining the highest possible 
wool yield, with mutton production, as such sheep are by far the most 
profitable. 

The author divides into 4 classes the different methods of breeding, 
and the various races that are of value for the improvement of sheep- 
breeding in Germany : — 

(1) Silky merinos, producing: 

(a) carding-wool and wool for woollen stuffs. 

( 5 ) combing-wool, extra-fine, fine (AA-A). 

(2) Early-maturity Merinos (merinofleischschaf) and Anglo-Merinos. 

{3) Early-maturity varieties (black-faced) [sheep (Schwarzkopfide 

Eleischschafe) of English origin. 

{4) Local breeds. 

The breeds in which sheep-rearers are at present most interested are 
the early-^naturity Merinos , and the local breeds . The former are much 
valued on account of the satisfactory weight of their unwashed fleece 
(Schurgewicht), their long, soft (fineness A B) combing-wool, their early 
maturity, symmetry, and tkriftiness, as well as for their excellent cons¬ 
titution. The local breeds are chiefly suited to the small or average farm 
where the owner takes up sheep-rearing without having had any prevoius 
experience in breeding. The Dishley Merinos and Meleschaf breeds are 
much liked ad widely kept for the sake of their extraordinary early ma¬ 
turity and their fattening capacity, as are early black-faced varieties 
of English origin, such as Shropshires, Hainpshires, Oxfordshires and 
Suffolks which are also noted for the production of fat lambs (either pure¬ 
bred animals, or hybrids resulting from the cross black-faced ram Merino, 
but their wool is inferior, both as regards quantity and quality. This 
defect is very remarkable, seeing, that wool production is the most im¬ 
portant factor at the present day. The former sheep only yield wool 
of quality B or B-C (intermediate or intermediate ordinary) and the 
wool of the latter is only grade C (ordinary quality). 

As for the silky Merinos , their number is constantly declining and 
it is only in the Provinces east of the Elbe, that they form any consider- 
able^ part of the total number of sheep. The author draws attention to 
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the fact that they are good wool producing animals which is a matter 
of great importance, seeing that the increasing importation of foreign wool 
will particularly affect the sale of the ordinary local products 

In conclusion, the author touches upon the necessity of a certain unifor¬ 
mity in the breeding-methods adopted in the larger regions. He advocates the 
institution of a National Sheep-Breeding Society, (Landesschafzucht) and 
the establishment, by the members, of Cooperative Wool-Collecting Centres 
(Bezirkssammrestellen) in the various States. These measures would 
insure an abundant supply of even-quality wool, and would provide the 
owners of small and average-size sheep-farms with a good market for 
their produce. 

41S - Sheep and Goat-Breeding and the Skin Trade in Brazil. — gubdes m in 

Cka catas e Qumtaes , Year XIT, No. 1 pp. 29 30, fig. x Sao Paulo, January 15, 1921. 
Brazil possess vast tracts of land eminently suitable for grazing- 
giounds. One of these is the zone of over 1 million sq km. extending 
from the State of Bahia over the greater part of Maranhao. It appears 
that sheep and goats do best in the southern part of this region 

The sheep of the northern portion, which were introduced at the time 
of the, discovery of the country have hardly any wool, and the little they' 
produce is not used industrially. Goat-breeding is, however, a matter 
of considerable importance ; it is generally practised by small proprietors, 
and needs but little attention. The herd is sent out in the morning to 
graze, and the animals, find there own way back in the evening to the folds. 
The skins of these goats are of excellent quality. They are not salted, 
but are soaked in a preserving solution, and dried in the sun They 
generally go through two intermediate stages before being sold to the 
exporting firms. 

According to the latest available statistics, the number of goat-skins 
and fleeces exported from Brazil in 1919 were as follows 


Goat-Skins and Fleeces Exported from Brazil in 1919. 


1 

Quantity ' 

Value 

l 

in kg 

in milrns 

1 

Paid. 1 

l6l 423 

593 819 

Maranhao.j 

164*5 

54 751 

Ilha do Cajueiro . 

16425 

342172 

Fortaleza... 

1139 273 

12 017 180 

Natal . 

88 148 

I 035 542 

Cabedello. 

281 791 

3 142 745 

Recife. 

968 761 

10 114 253 

Macei6. 

64 226 

5^ 587 

Bahia... 

1951185 

19 988 715 

Rio de Janeiro. 

210 342 

2 216 344 

Other ports. 

244974 

984 925 

Tot ales . . . 

5 145 844 

si m*i5 
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Most of these figures refer to goat-skins, sheep-fleeces being exported 
in smaller numbers. Hides are also exported (in 1917 190 184 kg. of the 
value of 620 386 milreis ). The author estimates that the production and 
exportation of hides from Brazil could easily be increased tenfold. He 
states that it pays better to export hides than leather of which equally 
large amounts are produced in Brazil. 


419 - Feeding and Weight of Young Pigs of the Large White Breed in Italy. — Giu¬ 
liani, R. (Director of the Zootechnical Station of I^atnun, Rome), in II Coltivatoic, 
Year I*XV*I, No. 36, pp. 973-975. Casale Moiiferrato, December 30, 1920. 

With a view to determining the connection between increase in weight 
and food consumption in the Large White Yorkshire breed of pigs, the author 
ascertained for 64 days from the time of weaning, the increase in weight 
of a farrow of young Yorkshire pigs, which consisted of 6 males and 6 fe¬ 
males. The data obtained are given in the appended tables. 


Increase in Weight. 


Males 


Females 


Total initial weight.. . kg 

Total final weight. » 

Total increase in weight in 6}. days.» 

Average increase in weight per head per clay ... » 


no 600 
206 000 
95.400 
0.248 


107.800 
209.200 
101 400 
o 264 


Total Amount of Food Consumed by the 12 pigs in 46 days. 



Weight 


in kg. 

Wheat shorts. 

860 

Maize flour. 

82 

Barley meal . . *.. 

24 

Beets. .... 

640 

Iyuceme.. 

242 

• 

— 


starch value 


387 

66 

16 

40 

21 


530 


Thus, with a consumption of food amounting to 530 starch units, 
an increase of 196.8 kg. in live-weight was obtained, that is, 269 starch 
values would be necessary to produce an increase of 100 kg. in live weight. 

420 - Experiments on the Feeding of Hens with Rations without Grain. — wn> 

NiNGrER, G, in the Deutsche Landwirtschithche Gtfln^Usiitun , Year XXIII, No. 18, 
pp. 497-498. Berlin, Feb , 1921. 

I. — Rations without gr\in. — Bor a whole year too Italian hens 
(hens and pullets 2 years old) were fed on rations which contained no 
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grain. The daily ration was 10 gm. of bone flour, 40 gm. lucerne, 30 gm. 
weeds, 20 gm. kitchen offal and 30 gm. sorb-apples. These materials 
were covered with boiling water and given as a mash on the next day. 
The hens were allowed to run free. It was found that 62 hens continued 
to lay, but the pioduction showed a decrease of 56 % as compared with the 
pieceding year, when the production was 120 eggs. After at least 30 gm. 
of grain had been added to the ration for 3 weeks, laying became normal. 
A second test with 50 hens gave the same result, and production was never 
more than 6-8 eggs day. Chemical analysis showed that the lack of 
grain had no remarkable effect upon the composition of the eggs; it was 
observed, however, that the amount of vitamine was less. 

II.— Rations in which animai, substances were^substituted 
for grain. — As grain is relatively rich in vitamines, the author attem- 
ted to replace them by food of animal origin which contained a relatively 
large quantity of amides. The 19 hens experimented with, laid 4-5 eggs 
a da3 T when the grainless ration was given, but the production increased 
as the quantity of meat meal was increased. 

When the quantity of meat meal was increased from ro-6o gm. 
during the period Feb. i-Jtily 21 the egg production increased as follows : 

10 gin. oi meat flour per day 6 eggs. 


20 

* 

» 

9 

10 

> 

30 

» 

9 

9 

13 

) 

35 

» 

» 

9 

14 

1 

40 

> 

> 

1 

15 

9 

50 

1 

> 

9 

15 

9 

60 

» 

9 

9 

18 

9 


The total production during this period was 1368 eggs, giving an 
average of 72 eggs per hen in 172 days. The maximum daily production 
was attained during the period March 31-April 18, with 60 gm. of meat 
flour, the production being 345 eggs, an average of 18 eggs. In addition, 
during this period, 12 hens each laid 2 eggs, so that one hen therefore pro¬ 
duced 35 eggs during April. The author considers that this result was 
due to the meat meal. 

In summarising the results of his experiments, the author remarks 
that even though the grain can be replaced by fairly large amounts of 
meat meal the best results would be obtained with rations containing 
30 gm. of grain and 15-205 gm. of meat meal. 

421* - The Hemipteron Lyryocoris campestris, a New Parasite of the Silkworm 
recorded in Italy. — Vltaha vinicola ed a ratiet, Yeai XI, No. 12, p. 188. Casalmon- 
icrrato, March 20, i<m. 

In 1920, on several silkworm farms at Tezze di San Dona di Piave 
(Province of Venice) the recently-hatched larvae were attacked by an 
insect which Prof. C0RT1, of the University of Bologna, has identified as 
the hemipteron Lyrtocoris campestris Torh., which lives on poplar trunks, 
under fallen leaves, etc. 
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This insect rapidly and repeatedly pierces the worm in the inferior 
lateral regions. The worm at first reacts with violent movements and then 
dies. The habits of this hemipteron are now being inquired into and means 
of control are being investigated. 


422 - The Intensive Culture of Carp at Morimondo (District of Abiategrasso, Pro¬ 
vince Of Milan). — Tagliabue, C., in the Bollettino della SocietdLombarda per la Pescu 
e VAcqutcoltura , Year XIV, Xos. 1-2, pp. 11-13*, Milan, Jan.-Feb., 1921. 

The land chosen for breeding Galician mirror-carp was in the centre 
of a rice field, and was divided into three plots of a total area of about 
1000 sq. metres; it was sown as meadow land and kept dry. 

The following operations were carried out 

May 2 1920 — Mowing of herbage that had grown in the dry ponds. 

» 6 » — Filling of the ponds with water and immersion of the parents (1 female 

and 2 males per pond). 

» 8 » — Spawning of the carp. 

» 9 * — Removal of the adults. 

» 14 * —Fry hatch out. 

» 15-17 1920 — Fry were removed (about 60 000) and put to grow among the rice 

plants. 


The temperature of the water in the ponds on the day before spawn¬ 
ing was 


18 0 C. at 6 a. m. 

20 0 C. » 8 » 

22 0 C. 9 10 » 

26° C. » 12 » 


28° C. at 2 p. m. 

28° C. » 4 » 

27 0 C. » 6 » 

24 0 C. » 8 » 


On June 9, the ponds were completely drained and about 10000 
young carp, 2-3'em. long, were removed and placed in other rice fields. 
Of this number 2.000 were preserved in fishponds, the intention being 
to put them back later into the same ponds after they had been refilled 
with water. At the same time the rice had been transplanted in the spaw¬ 
ning ponds at intervals of 15 cm. along and 20 cm. between the lines. 

The 2 000 young carp were fed successively with specially cooked 
cakes of maize flour, rice residues, blood meal, Canadian elodea, calcium 
carbonate, calcium phosphate and molasses. 

The total amount distributed was 


42 kg. 

of maize flour. 

... at lire 

0.80 per kg. = 

33.60 lire 

37 


rice husk .. 

... » 

» 

0.30 

9 

II.IO 

9 

30 


small rice .. 

... » 

A 

0.60 

9 

18,00 

» 

8 


blood meal. 

... » 

9 

1.00 

9 

8.00 


35 


Canadian elodium .... 

... » 

Jt 

0.05 

9 

i .75 

0 

2 


calcium carbonate .... 

... » 

9 

0.45 

9 

o.yo 

9 

2 


calcium phosphate .... 

. . . 9 

9 

6.00 

9 

13.00 

9 

4 


molasses . * . 

. . . j> 

9 

2.65 

9 

10.60 

0 








lire 
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Cost of cooking: 75 kg. of wood at 0.18 lire per kg. 13.15 hre 

Manual labour carried out by children. 20.00 * 

Value of young carp when immersed ... .10.00 * 


159.10 » 

1374 young carp, year old, total weight 40 kg. (average of each 29.5 gm) 


at 20 hre per 100.274.80 hre 

less expenses.13910 » 


135,Y0 » 


Net pfofit 1357 lire per hectare. 

Gross receipts from marketable fish: 

40 kg. of young carp at 6 lire per kg.. . . . 240.00 lire 

less total cost.139.10 * 

Net profit .. . 100.99 * 


or 1009 hre per hectare. 

In this account the value of the young carp bom in the ponds and 
afterwards put in the rice fields has been neglected, nor has the value of 
the rice crop, which was, in proportion, superior to that of the neighbou¬ 
ring rice fields, been included. 

There are many other kinds of produce which may be used for feeding 
fish, such as lupin flour, crushed maize stalks, etc. Carp can also be 
given slanghter-house blood, either fresh or lightly cooked on a water- 
bath. Also numerous insects which abound in the soil and in stagnant 
water such as the worms found in rich soil, or planorbis or limnsea, which 
can easily be found in the rice-fields. By this means artificial feeding 
can be reduced and even completely eliminated. 

423 - Rainbow Trout in tha Small Lakes of the Emilian Apennines — Rassewa d% 

Pesca, No 1-4, p. 120; Bollettino della Soctetd Lombarda per la Pesca e VAcqujcoUura, 
Year XIII, No. 9, pp. 92-94 Milan, Sept., 1920 

The rainbow trout (Salmo irideus) was introduced into Italian waters 
several years ago ; it combines the advantage of rapid growth with that 
of remarkable vigour. It is tbe latter quality which enables it to live 
in warmer and more troubled waters than those where the native river 
trout (Salmo fario) are found. It was formerly believed that the habits 
of the rainbow trout were different from those of S. fario ; that is why 
the fry were placed in rivers whose higher average temperature and less 
clear water were not suited to the native trout. 

The idea that it was best to rear native trout in dear, cold waters 
and the rainbow in warm, and often muddy waters was abandoned 
when it was found that this trout did very well in the dear and cold waters 
of certain small lakes. Paootcci announced, in 1915, that the rainbow 
trout was quite well acclimatised to the water of Lake Moncenisio, which 
lies at an altitude of 2 000 metres. 
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Some time later [Annali di Idrobiologia e di Pesca , vol. I, 1918), lie 
published an account of the excellent results which he had obtained with 
the rainbow trout in some of the small lakes of the Emilian Apennines, 
i. e., lakes Santo and Gemelli, or Lagni, situated, respectively, at 1 507 
and more than 1 320 metres of altitude, lakes that freeze in the* winter 
from a minimum of 3 to a maximum of 6 or 7 months. Not only has 
the rainbow trout become acclimatised but it is has reproduced in Lake 
Calamone (Reggian Apennines), situated at an altitude of 1407 metres, 
but which does not freeze because it is fed by springs. 

The first Salmo irideits fry were put into this lake by the Piscicultural 
Station of Castelnuovo Monti on April 30, 1911. In the summer of 1918, 
adult trout weighing 0.5-1.5 kg. and also young trout 10-12 cm. long were 
caught; the latter were evidently bom during the spring of the preceding 
year. This example, wliich appears to be the first of its kind in Italy, 
shows that it is quite possible to stock many of the small Apennine lakes, 
which are now quite void of fish. 

FARM ENGINEERING 

424 - The Economic Advantages of Mechanical Ploughing (1). —Schwanecke, h. Die 

Kraftpflixge tmd ihre Betriebskosten, in the Mttteilun^en der Deutschcn Landwhtschafts- 
GeseUschaft , Year 36, No 6, pp 90-97. Berlin, Feb. % 1921. —II. Ambrosini, I., In tenia 
di costo di aratura, in the Giornale di A^ricolttna della Domenico , Year 31, No. 8, p. 58. 
Piacenza, Febr. 20, 1921. — III. Girard, H., Frais compare des chevaux,des bceufs et 
des tracteurs, in the Journal & Agriculture Pratique, Year bt, Vol. I, No. 1 p. 236. Pa- 
ris, April, 1920. —IV. Begunoer H., Entwicklung tmd Stand des Motorpflugwescns in 
der Schweiz, in the La ndwirtsckattlichcs Jahrbuch der Schweiz, Year 34. No . 3, pp. 210- 
243 + 22 figs, -f 3 plates. Lucerne, 1920. — V, Larue, P., Notes de motoculture, in La 
Vie asricole et rurale , Year 10, Vol. XVIII, No. 9, p. 136. Paris, Feb. 28, iqsi. — VI.Hup- 
fel, G., Fmploi de tracteurs h chenilles dans les exploitations forestierts, in the Revue 
des Eaux et Forits , Vol. 59, No. 2, p. 40. Paris, Feb. 1, 1921. 

I. — Mechanical ploughs and cost of working. — The question 
as to the economic advantage of mechanical over animal-drawn ploughs 
has been asked for several years now. 

In 1908, Germany had 4 or 5 works making Fowler ploughing sets 
but of the 478 machines then existing in Prussia, 67 % were of British 
manufacture, and generaliy had a locomotive of 16HP nominal. In 
Germany, the Fowler steam ploughing sets were used on less than 
0,12 % of the farms of less than 100 hectares in area, on 8.6 % of farms 
of 100-400 hectares and on 32.6 % of the farms of over 1000 hectares 
Electric ploughing is still little known, but internal-combustion motor 
ploughs are well known, being rope drawn, or by direct or indirect trac¬ 
tion. These in turn gave place to automobile ploughs (“ Tragpfliige ”) 
and to tractors. Germany has mostly turned out direct-traction ploughs 
because, out of the 3 or 5 types of windlass ploughs, only one has proved 
at all popular. There are 14 or 15 types of motorploughs and about 

(1} See X., Feb. Xb. 344. {Ed.) 
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20 types of tractors, the latter being preferred nowadays. During 
the war, cha in -track tractors have become perfected and made of practi¬ 
cal use; there are 3 or 4 types of these in Germany. The replacement 
of the share and mould-board by a rotary apparatus has been tried. 
Since the war, light tractors, of 4HP or even less, have mostly been built, 
as they are useful in many ways; these machines are coming into vogue 
in America, as was seen at the Agricultural Week show held at Chartres 
in October, 1920. Meyenburg reports tha. in America, 116 firms are build¬ 
ing about 120 types of tractor, or about 170 different machines, taking 
account of the various sizes, and the number is still increasing. The per¬ 
fect ploughing machine, however, has not yet been invented, if ever it 
will be. 

It is impossible to say, under the present state of agricultural science 
and practice, what is the best, simplest, and cheapest way of ploughing, 
at any rate as regards Germany and Central Europe. 

Apart from the question as to whether the present system of plough¬ 
ing is the best, it is, at present, only possible to discuss the relative va¬ 
lues of the different types. The plough share may be compared with 
the rotary-tillage machine, or with the cable-drawn, steam, internal 
combustion, or electrically driven ploughs of various sizes. Whether 
the ancient plough-share should be replaced by the modem rotary machine 
is not yet dear. If the soil is light and not stony, the rotary machine 
gives good service in breaking up hard land; aga n for peat and pasture 
land it seems the best and fastest implement, but it is not suited to stony, 
heavy, mineral soils. According to the author the best machine of this 
type to day is the 41 Landbaumotor ” Lanz-Koszegi Agricultural Motor 
which weighs 5 500 kg., and has a 4 cylinder 80 HP. engine. It can 
plough 4-8 hectares per day with a consumption of 150-180 kg. of benzine. 

This machine, with the plough removed, can be used as a tractor. 

The Meyenburg electric plough may become the true small plough, 
the chief tool of market and other gardeners. 

The funicular or rope drawn plough is better than the direct trac¬ 
tion plough, because it runs over but a small area of the field, and does 
not move away during ploughing; it is, above all others, independent 
of weather and soil conditions, it is faster and less liable to breakages. 
The disadvantages are the high price, due to its limited use, and the fact 
that the factories prefer to make heavy machine, the great weight and 
the need for more attention. For small farms, progress needs to be 
made with the single motor system. 

The question of the type of driving power best suited to ploughing 
is very interesting. Electricity has many advantages, but is very costly, 
and the electric plough is still imperfect, but it should make great strides, 
especially as regards small ploughs provided with rotary members. 

The author, after consideration of the pros and cons of steam ploughs, 
concludes in their favour. Internal combustion engined ploughs are 
not as suitable as steam ploughs chiefly because of the dirt they gather 
and the wear they suffer during ploughing. Again the fuel and oil is not 
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always easily available and is not pure enough for perfect working, a most 
important point as regards the explosion engine (i). 

Again, difficulties with the cooling system, magneto, and sparking 
plugs, and extreme wear of certain parts are all absent in the steam en¬ 
gine, so that the choice of a driver for a motor plough is of the greatest 
importance. According to Rezek, the fuel consumption of motor ploughs 
varies little per hour, whereas that per unit area may vary greatly, even 
with careful handling. Moreover, although machines of the same make 
and power will cover approximately the same area (e.g., Stock and 
Komnick) ploughed under equal conditions and in soils of average re¬ 
sistance [e. g. } 30-34 kg. per sq. dm.), they behave very differently in 
very light or very heavy soils, which is the reason for the very diverse 
opinions of practical men. 

With regard to the dimensions of the machines the author thinks 
that steam engines of 12-14 nominal H.P. are the most economical, for 
average-sized farms, and 100-120 H.P. engines for hire. He estimates 
that the economy of using motor-ploughs of less than 20-25 H.P. (2) is 
doubtful, and if one favours a motor plough he advises, for large farms, 
not the machine of 100 H.P. or mor£, but several average machines of 
50-60 H.P. 

As for the quality of the work, the cable-drawn plough gives perfect 
results, even better than animal drawn ploughs Tractor and motor 
ploughs are correspondingly inferior to animal haulage. 

The influence of mechanical ploughing on crop yield, and on the 
number of men and animals employed varies in each case. 

The author concludes that in farms where motor ploughs are 
used* the elimination of an equivalent number of draught animals espe¬ 
cially horses, occurs much more rarely than in farms that employ steam 
ploughs (3). The author analyses the capital invested and the cost of 
working, and concludes that, in 1907-1913, the daily cost of a two-horse 
team, driver included, could be taken at an average of 12 marks , so that 
the total cost of covering (hectare of sown land (average soil), under, 
normal conditions 16-22 cm. deep) cost 27 marks and ploughing under 
similar conditions 35-40 cm. deep cost 50 marks or more. The steam 
engine under the same conditions cost 13-25 and 18-40 marks , respec¬ 
tively (15-22 tnarks with the big machine used for 100 working days per 
year). In 1913, a 40 H.P. motorplough cost about 17 marks per hectare 
at a d.pth of 20 cm., and 20 marks at 30 cm. deep. If, in spite of all 


(1) The high price of benzine, paraffin, and heavy oils has suggested the use of poor gas 
for motor-cultivators. See Journal d? Agriculture pratique. Year 84, Vol. I, Nos 15 and 18. {Ed.) 

(s) Recent motor shows mark the tendency, according*to Duval, to increase the ^n gwia r 
speed and the power; nowadays the average power is 30-40 B H. P. See the Journal A«,ri- 
culture pratique, 1. c., No. 6, p. zzz. {Ed) 

(3) An enquiry made in Pennsylvania showed that 5 7 % of the farmers had done away 
with their horses and that a tractor, working a constant area, replaced 4 horses. See U. 5 . De¬ 
partment of Agriculture, Farmers 1 * 3 Bulletin 1035, p. 32. Washington, 1919. {Ed.) 
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its faults, the mechanical plough was economical m use before the war, 
now it should be all the more so. The author quotes data to illustrate 
this regarding a 400-hectare farm with different systems of cultivation 
and ploughing, and shows that, in Germany, the present cost of animal 
ploughing of 1 hectare, at 16-22 cm. deep in average soil, is 300 marks, 
and at 35-40 cm. is 520 marks , whilst under normal conditions, plough¬ 
ing mechanically 16-22 cm. deep entails the following cost:— 

275-280 marks with tractors and motor-ploughs. 

250 marks with cable-drawn ploughs (2 engines). 

180 marks with twin-engined steam ploughs. 

These results vary greatly with change of conditions. 

Conclusions. — 1) All the mechanical ploughs examined with re¬ 
regard to working cost are superior to animal ploughs. However, as 
regards safe working and good work the cable-drawn set can at least 
be put on a par with animal ploughing. 

2) The steam ploughing set is to-day decidedly superior to the other 
types of mechanical plough, not only because of its safety, but espe¬ 
cially for its cheapness, for it does not matter how small the field or how 
badly situated, as long as the machine is worked at least 30 days in the 
year. As the cost of a set is very great, it would be a great advantage 
to let one out on hire,or run it on co-operative lines. 

II. — Is motor-cultivation still advantageous ? — The varia¬ 
tions which have taken place lately in the price of animals and fuel have 
brought up this question again in certain parts of Italy (1). The author 
gives an example from the province of Piacenza. 

Farm 80 hectares, in area, soil compact; during 9 years the rotation 
was:— 1) Maize; 2) wheat; 3) 4), 5) lucerne; 6 ) beet; 7) wheat; 
8) trefoil; 9) wheat. 

(a) Before the introduction of the tractor , the animals kept were, 
12 draught oxen, 30 milch cows, 30 stock cattle and 8 horses. 

(b) After the introduction of the tractor: 4 oxen, 38 cows, 30 stock 
cattle, and 8 horses. 

When examining the variation under [a) and (b) the author took- 
into account the interest on capital, cost of amortisation, accidents, re¬ 
pairs, etc., food and fuel, manual-labour and numerous other factors 
and he concluded that the advantage of using a tractor is still considerable , 
and as the advantage is so marked it can be piesumed that some advant¬ 
age will always remain to the tractor, provided no fundamental differences 
occur, even when allowance is made for the good will of the workers, 
for the fact that the tractor enables the best time to be chosen for the 
work, and is independent of epizootic diseases, strikes, drought, and the 
round of hired machines. It is for this last reason that the farmer prefers 
to buy his own tractor even where steam ploughing sets can be hired, 
in spite of all its advantages. 

(1) In France also, there is almost a crisis in motor-cultivation, owing to the excessive 
price of benzine. See Le phosphite et les en rais chtmiqne*}, Yeax 30, No. 1336, p. 69. Paris, 
Feb., nj2i. (Ei .) 
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III. — Comparative cost op horses, oxen, and tractors. — 
The author h as taken into account in this calculation the cost of fodder, 
amortisation, cost of shoeing, wear of harness, interest on capital, unfor- 
seen occurrences, etc. and deduces a cost of 25 fr. per day per horse and 
16 fr. per ox. 

A tractor costing 21 000 fr. amortisable in 3 years, which works 
150 days a year, costs 260 fr. daily. Therefore the cost of ploughing 
1 hectare of land 20 cm. deep at the beginning of 1920 at Bertrandfosse. 
France, was:— 

187.50 fr. with a 3—horse team 
192.00 fr. » » 4—horse > 

173.00 fr. » * tractor. 

The author has come to the conclusion that, inspite of the disadvant¬ 
ages of the tractor, its mechanical kilogrammetric economy compared 
with the work of the animal motor is clearly established (1). 

IV. — The development and situation of motor-ploughing in 
Switzerland. — The author (late chief of “ motolabour an Commis¬ 
sariat pour la culture des places d’armes suisses pendant la guerre) pla¬ 
ces the appearance of the first motor-mower in Switzerland in 1913- 
1914. Towards 1916 the first tractor, the Mogul appeared, whilst the 
second, the Moline, appeared in the spring of 1917. 

The first motor-plough test took place at Witzwil, near Berne, on 
Feb. 14-16, 1918. To-day there are several types in use in Switzerland, 
both of foreign and national make, but on account of the extent to which 
local property is divided, small 4-cylinder 16-20 H.P. tractors are pre¬ 
ferred. 

The first swiss tractor was built by Sauer of Arbon, whilst the firm 
of Ott built the plough. The combination, made its first appearance at 
Witzwil. 

The author also reported on the constructional School and the tests 
used. It will be sufficient to describe a few tests on drainage and plough¬ 
ing with tura-wrest ploughs. 

For drainage a Scheuzer chain-track tractor was used, drawing a 
ditcher or u atUodrainneuse ”. Engine 45 H.P., speed 4 km. per hour; 
weight 6000 kg., width of ditches 35, 50, 80 cm. maximum depth 2.30 me¬ 
tres : digging capacity 50-70 metres per hour at 1.5 metres deep. The 
ground was marshy, and after ditching, the tractor ploughed the same 
land. This tractor, according to the author is the only one capable of 
breaking up the land of the Rhone plains. 

In the summer of 1919, an international competition was held, under 
the patronage of the Division d'Agriculture, at which a prize of 5 000 fr. 
was offered for a turn wrest tractor plough capable of digging at least 
two furrows at once. The official competition was held on March 25, 

{1) The Pennsylvanian enquiries (see preceding note) showed that a tractor had a life 
of 9 years, and that the cost per day fell to 63.34 fr.» and the cost per hectare exclusive of 
the wear of the plough, was 30 fr- See the continuation of this article. (Ed.) 
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1920 at Valentin, near Yverdon, between the only two double mould- 
board Swiss ploughs (Otto and Vogel,). French and German firms 
were unable to send their machines on account of transport difficulties. 

The tests were successful, but further progress is still required. These 
double mould-board ploughs which can be drawn by tractors, are 
a necessity for small holdings, for work on hill slopes (i), and for ridg¬ 
ing. The author thinks that a balance plough could be tried, partly 
pushed and partly drawn by the tractor. 

The author gives the list of motors used by the Commissariat Suisse 
during the war, together with their characteristics. He has calculated 
the cost of mechanical ploughing but states that it is impossible to carry 
out a proper scheme or to obtain accurate results with short and hasty 
tests. He cites all the factors on which he judged the cost of working 
animal and mechanical motors, and gives the following Table which 
shows the cost of working of each make of tractor used by the Commisa- 
riat, including the cost of repairs, salaries, depreciation, etc. 



Pud CrtmcmnpfTrvn 

Working Cost 


litres per hectare 

Ft. per hectare 

I. — Berna Tractor Hired out in 1918-1919 at 

30-50 fra per day ' 

a) X,ong road distances, ground moist, little , 

acLhesion, small areas.1 

b) Peaty soil; wheels slipped. 

c) Good soil; engine running baly. 

d) Valley, old meadow, very damp- small 

plots . . 

e) Tenaceous stubble; grip and time very good 

1 

1. 

1 

1 57.64 j 

52.22 
50-70 
6390 

6l 64 

! 

133.25 

12500 

12640 

176.40 

150.00 

I. — Berna Tractor used on military land at 
Frauenfeld 

a) Good soil.. 

b ) Eight soil 600 metre forrows .. 

41.66 

33.61 

99.70 

S6.95 

II. — Case Tractor: Good soil, high costs and 

wages: 17-21 hectares. 

Harrowing 17-24 hectares 

5390 

92.50 

IX.50 

III. — Case Tractor : 2 repairs every 30 hectares. 

34-20 

97 20 

IV. — Avery Tractor : (paraffin -benzine mixture) 
Earge plots grip and time good; 15 hec- 
tares . 

1 

32.50 

82.80 


V. — Notes on Motor-cuetivation. — The author gives the re¬ 
sults of the enquiry made by Nichoees amongst 320 American fanners. 


(1) The question of the transverse ploughing of hill slopes is very important in hilly 
countries. Good results on moderate slopes were obtained at Basilicata (Italy) with a Me- 
lotte trifurrow tum-Wrest plough and Titan tractor. (Ed.) 
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The tractor was stated to be an advantage in 71 % of the farms of an 
average area of 200 hectares, but not on 70-hectare farms. The tractor 
lasted 7 years and replaced 2-10 draught animals. The plough recomm¬ 
ended the most was a tri-furrow one. 

Zimmermann is against a greater speed than 5 km. per hour. A 
tri-furrow plough should plough 1 hectare of compact soil in 2 */ 4 hours, 
and mellow land in half that time. If the land is mellow, especially if 
it is damp, animal haulage is better. Tests made at Grieshof, with an 
electrical tillage machine, show that to plough 1 hectare, 8-n, 19-22, 
or 22-25 cm. deep takes respectively a current of 47, 86, or 98 kilowatts; 
an average according to Werner of 56 kw.-hrs. If the dynamo is driven 
on benzine it consumes 20-30 kg. of fuel per hour, nearly as much as 
a motor-plough. Electricity is more useful than economical. 

VI. T 7 se op chain-track tractors in forestry. — A communi¬ 
cation concerning the Renault chaintrack tractor used in experiments 
made in November, 1920, on the Lower Rhine. 

This tractor was used for hauling logs and also for felling. It could 
haul, over ordinary soil, 3 pine trunks with a total volume of 4-5 cubic 
metres, although Huffed thinks that with the aid of a log-truck it could 
haul double that amount. After two or three attempts the tractor felled 
pines which were over 120 years old and 40-45 cm. in diameter. In one 
hour it felled 10 cubic metres of timber, whilst it takes two practised cut¬ 
ters 10 hours to cut 1 cu. m. The author cannot recommend tractors 
for drawing stumps, felling deciduous trees or felling trees over 40 cm. 
in diameter (1). 

The author concludes that the utility of the tractor in forestry depend 
-on the following conditions : — 

1) Skill of auxiliary personnel. 

2) Concentrated and important forestry enterprise. 

3) Felling coniferous trees. 

4) Animal haulage costing more than 15-25 fr. per cubic metre, 
and necessitating high wood-cutters wages. 

425 - Substitution of Vegetable Oil for Paraffin as Fuel for Motors and Tractors in 
the Colonies. — Leplae, E. (Directeur General de rAgriculture au Minist^re des Co¬ 
lonies de Belgique), in La Nature , No. 2436, pp. 374- 37 & + 5 figs. Paris, Dec. 1920. 

It is very difficult and costly to transport American or Asiatic petrol 
into the interior of certain tropical countries. All goods must be carried 
by native porters, as animals cannot be used because of diseases trans¬ 
mitted by insects such as tsetse flies, etc. But native porters are also expen- 


(1) In experiments made in France, at LaAIotte Beuvron on June 4, 1920, a 35 H.P. 
chain-track tractor pulled up stamps 30 cm. in diameter with their roots in 2 minutes, and 
IfcoxtENT, who reported this, thinks that this time can be cut down by half. He says that 
the use of explosives and tractor combined should be able to remove the stumps and roots 
of the biggest size. (See Journal d'Agriculiitn pratique , Year 64, Vol. I, No. 26, p. 4M;. Pa¬ 
ris, June 24, 1920). {Ed.) 
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sive and because of these reasons it is advisable to replace them by mecha 
nical transport if a good, cheap, fuel can be found in the country. 

In October 1919, the author proposed that the Belgian Colonial Mi¬ 
nistry should organise a trial of road tractors using palm oil as fuel. This 
was done in July, 1921, and not in 1920 as was first announced. 

But trials directed by an engineer, Mathot, have already been 
carried out using palm and cotton oils, in England and Holland. Mathot 
carried out complete trials, determined the fuel consumption, and drew 
up many diagrams. A detailed report will eventually be published when 
certain experiments that are still taking place have been finished. 

The results obtained have opened up vast prospects of the develop¬ 
ment of central Africa and other colonies. They can he summarised as 
follows:— 

1) Palm oil like cotton oil, when used as sole fuel in semi-Diesel, 

2 or 4 cycle engines, gave full satisfaction. The engines ran normally, and 
the power developed is equal to, if not greater, than that obtained with ke¬ 
rosene. The fuel consumption, at full load, of 15-25 HP. motors tested 
over 12-15 hour runs, varies between 262-230 grammes per effective HP. 
hour. 

2) Nothing was noted that suggested possible difficulties in using 
palm oil in semi-Diesel engines. The diagrams are normal. Starting up, 
without petrol injection, is good, there is no carbonisation, the exhaust 
gases are clearer than when paraffin is used. Water injection is neither 
necessary nor desirable. All that is required is to melt the oil by placing 
it near the exhaust, or running the feed pipe in a coil inside the exhaust. 

La Sodete Bdgo-Americaine “ La Forminiere ”, (which holds diamond 
and rubber concessions) possess 3 tractors that run on palm oil and have 
just ordered 2 more. This oil is also being used at a wireless station in the 
Belgian Congo. 

Semi-Diesd engines tested in Bdgium in 1919 gave the same good 
results. A Swedish engine, the Drott, was tested at Brussels some time 
ago in the presence of Renkin, former Minister of the Colonies. 

The semi-Diesel engine, is very suitable for propelling boats, locomo¬ 
tives, tractors, and fixed machinery, and Is of great practical utility for 
colonial use. Machines will probably soon be available which in normal 
times will not cost more than 5-10 centimes for fuel per effective HP. 
hour. 

It is thus evident that vegetable oils, so varied, abundant, and cheap 
in the tropics, can replace paraffin as a fud for semi-Diesd engines. 

426 - The Hagg Milking Plant. — The Implement and Machinery Review, VoJ. 46, No. 548 

p. 1222. IfOndan, December 1, 1920. 

A description of a Swedish invention which approaches as nearly as 
possible the ideal standard of mechanical milking. No vacuum, water or 
air, and consequently no pumps, diaphragms, conduits and suction pipes 
are used, and the costs of erection and running are therefore on a minimum 
basis. The Hagg works silently and gently and produces dean milk, 

(4S5~42S] 
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and has a special regulating device which fits automatically to any size 
of teat. AH parts are visible and accessible, and the teat cover is easily 
removed and another substituted if necessary. No lubricating is required, 
and an outfit for 50 cows can be driven by a %h* P* engine. On the other 
hand, the apparatus can be driven by hand, and is not beyond the power 
ordinarily exerted by a boy. 



The plant consists of two principal sections, together with a prime- 
mover. One section is composed of a pulley with slides and an overhead 
shafting with couplings; the other comprises the tnillring device itself 
with the necessary hand couplings. The pulley 1 and slides 2,3, and 4 are 
mounted on a pole at one end of the cowshed. By means of a motor or 
a hand crank, the pulley is set in motion and moves at 70 to 90 revolutions 
per minute. Slides, and a rod. 5, projecting therefrom, which is pro¬ 
vided with a lengthening tube 6, and connected with a bellcrank, t rasmit 
the drive to an angle iron rod 9, which is about 1 inch thick, and is 
suspended on the links, 10 from and along the ceiling, the rod 9 thus re¬ 
ceiving a reciprocating motion. The two small arms 13 transfer the mo- 

£««! 
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tion from this rod to the overhead couplings 14, 15, each c onsisting of a 
rod 14 r unning within a tube 15, in such a manner that the rod and the tube 
move in opposite directions. The milking apparatus proper, is suspended 
under the udder of the cow on two girths supported by the animal , and has 
four independent teat cups with rubber stalls and celluloid tubes. The 
whole is set in motion from the overhead shafting by means of the steel 
spirals 20, 21. The pressure exerted by the teat cups on the teats is adjusted 
automatically by the levers 17 and the springs 18, and by this arrangement 
equal pressure in exerted on big or small teats. 

The British disposal interests in this machine are placed with Messrs 
A. D. Bredengerg and Co. Monument Buildings, Monument Square. 
London EC 3. 

♦ • 

RURAL ECONOMICS 

427 - The Reproduction of the Results of Raising livestock in the Accounting Status 
of the Farm* — Kluberger, Prof. Dr., in the Deutsche LaneMrischaftltche Tiqrxucht 
Year XXIV, No. 16, pp. 15-16. Hanover, April, 1920. 

The author has evolved an accurate method for gauging the reproduc¬ 
tion and establishment of feeding according to individual requirements 
C Eutterung nach Leistung ”), of rations necessary for the different groups 
classed as regards their requirements, as well as the cost of food production 
(“ Futterkosten ”) according to the accounting situation of the farm 
(“ Wirtschaftsetat ”). Exact reproduction depends upon the introduction 
of an empirical estimate (“ erfahrungsgemasser Entwurf ”) into the ac¬ 
counting. Also it is necessary that the actual conditions of the farm 
should be reflected in the montlhy live-stock account (” monatlicher 
Haltungsbericht ”), so that at the end of the feeding period (“ Futterungs- 
periode ”) the actual state of the rations, livestock rearing, and cost of 
food production is reflected in the year-book (“ Jahresbericht ”) with the 
monthly accounts for 5-6 months as a basis. 

In the empirical estimate, a feeding plan (“ Futterungsplan ") is esta¬ 
blished based on the monthly books. An illustration of this plan is given 
below. The data given are taken from the monthly books of a dairy- 
farm controlled by the author. The market price of straw and hay are 
included in the Table, as the old assumed price of these fodder crops + 
land rent no longer exists at present.* 

Milk Production . 






per day 

j par month 

per 6 months 

Group 1. 

9 cows 

at 3 

litres 

27 litres 

* 8zo litres 

4890 litres 

Group H . . . . 

18 » 

» 9 

> 

162 » 

4 860 » 1 

1 29 160 » 

Group m . . . . i 

1 8 » 

> 16 

9 

128 » 

3 840 » 

23 040 » 
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Cost of food production in 6 months.61 632 marks 

Milk production 57 060 < 0.60 marks .34 236 


deficit ... 27 396 marks 

Total cost of livestock raising in 6 months : — 

ti) Cost of food production.61 632 marks 

(a) Interest on 105 000 marks a 5 %, 5 °i> for risk and x /i ° 0 for de¬ 
preciation . 5 250 » 

(3) Cost of manual labour. 3 500 


Total... 70 383 matks 


70 382 

Cost of production of 1 litre of milk = --— marks — 1.335 marks. 

57 o6n 

On this basis of feeding, the agriculturist can easily see the price of 
rearing a calf from the time it is weaned until full grown. Also he can see 
the cost of food in the production ’of a litre of milk, comparatively to the 
production of the different groups, and is able to give the exact quantity 
of food necessary per day, and per feeding period. It is obvious that it is 
necessary to introduce into the general farm account, besides an account 
for feeding, one for fodder and straw showing the amounts necessary 
to the farm, and their cost, so as to ascertain what proportion of the whole 
farm expenses the food represents. 


AGRICULTURAL INDUSTRIES 

428 - Second Exhibition of Wines from Hybrid Vi nes a t Perpignan, France (i). — 

Llobet, J., in Le Progris azricole et vihcole, Vol. INo. 7, pp. 165-167. Mont¬ 
pellier, February 13* 1921. 


Notes made on the best red wines exhibited. 


No. 5. (Vauduse) Conderc No. 3*12.4° 


No. 62. Card 


No. 7x20,11.5° 


No. 80 (Var). 
No. 131 (Var). 

No, 167 (Pyr 0 ) 


rose-coloured 

14 . 4 " 


No. 138 lVar) i 4 - 7 tt . 

No. 136 (Var) Siebel io 77 (i 7 ° tested) 


No. 49 (Laudes) Baco 1 


No 51 (Landes) Baco Estellat 

No. «5 (Tam-et Gar) Seibel 4643, 13.80 
No. 37 (Drdme) 

No. 46 (Beziers) 


With special flavour, excellent appearance, 
has a great future 

Excellent wine,'type to be retained perfect 
table wine, special flavour. 

Good ordinary wine, highly coloured. 

Excellent, very clean taste much special 

flavour. 

Type of very fine Alicante highly coloured, 

very mellow. 

Type of a cheap wine, good, red table wine. 

Excellent “ Mistelle ” type; from high 
slopes delicate. 

Good complete full-bodied, wine coloured 
type of the French hill-dope wines. 

Good wine, clean taste, delicate flavour 
exact type of hill-slope Carignan variety. 

Ordinary type, very dry, special flavour. 

Good, with dean taste 

Excellent blending-wine, represents Roussillon 
type. 


(1) See R. f April 1920, No. 45S. (Ed.) 
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Xo. 89 (Rhone) 

Xo. 10S (Aixde) mixture of 7120 and 4643 

Xo. 6x. (Card) mixture of Seibel 1,2044, 
4499 and Coadere 7120, 

Xo. 148. (Gien) Gaillard 194 
Xo. 146 (Alsace) Oberlin 595 
Xo. 147 (Alsace) 


Good ordinary wine, colour secondary, deli¬ 
cate. mellow. 

Excellent ordinary wine, not harsh, pleasant 
taste, keeps well. 

Excellent blending wine, Carignan type, dry 
not harsh. 

Rosy type, mellow, agreable. 

Red wine, ordinary type, fruity. 

Rosy, dry, excellent. 


It can therefore be concluded that, though some hybrids produce 
mediocre, and very bad wine yet many of them, J carefully chosen, yield 
an excellent product satisfactory from every point of view, provided due 
care is given to the making 

With the exception of some old Gaillard 157 wines (which were perfect 
and had a fine Sauteme flavour), Seibel 5213, 4986, 5409, and Castel 
1832, the white wines of the year shown at the exhibition were generally 
defective. 

In addition to being too new, and not sufficiently mature for it to be 
possible to judge of their future value, it appeared that they had suffered 
from the cold and the journey. 


429 - Action of Oxygen on the Must of Red Grapes. — 1. pi£dallu a., Mmjvezxn, Ph 
and Grandchamp, in the Comptes rendus de VAcadtrme des Sciences , Vol. CI/XXI, 
Xo. 24, pp. 1230-1231. Paris, December 13,1920. — II. Sannino, S. A., in the Rivista 
di Ampelografia , Year n. No. i, pp. 10-ix. Alba, Januaiy, 1, 1921. 

I. — Bootpard and Semichon have recorded the action of air 
upon the colouring matter of rose-coloured musts. (Revue de Viticulture 
Dec., 2, 1899). 

During the autumn of 1920, the authors studied the action of pure, 
finely diffused oxygen upon the musts of red grapes, using for this purpose 
a cylinder of oxygen compressed under a pressure of 150 atmospheres and 
a manometer, fitted with a rubber vacuum tube terminating in a Cham- 
berland filter. The experiments were carried out on Aramon, Gamay, 
and Malbeck musts in casks. As the results obtained were practically 
the same, the authors only describe one experiment, that made on the 
Gamay musts. 

The fresh must is placed in a deep glass beaker in order that the progress 
of the reaction may be carefully observed. The oxygen, which is kept 
at 4 g., passes through the porous walls of the filter and diffuses, in the 
form of small bubbles, through the must. The latter having the usual 
colour of thick,, red grape must, darkens gradually under the influence of 
the strong oxidation due to the extremely-finely divided condition of the 
pure oxygen, and finally becomes quite brown. As the must changes 
colour, the oenocyanine and the peroxidised tannoid colouring-matters, 
are precipitated, the must is then filtered, and a golden filtrate slightly 
tinged with rose, is obtained. 

[4t8-4?S] 
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As ZENGHEUS (Comptes rendus de VAcademie des Sciences, Vol. 
ClyXX, p 883, 1920) also stated, gases finely divided by passing through 
a porous membrane, behave as if they were in a nascent condition, their 
action being thus considerably increased, which explains the rapidity and 
intensity of the reaction. 

Conclusion. — The musts of red grapes, which are much used in 
Champagne and various other parts of France can be made into white, 
or rose-coloured, wines by the simple expedient of using pure oxygen, 
which has been very finely divided by diffusion thro ugh the porous walls 
of a Chamberland filter, and without the addition of any ohermpal de¬ 
colorant. 

II — After referring to the preceding article, Prof. Sannino adds 
the following observations: — 

The wine-making process studied in this paper has been described, 
not only by Boupfard and Semichon, but also previously by Marti- 
nand of Marseilles. The innovations introduced into the experiment 
by Pjdeddallu and his collaborators consist in the substitution of 
compressed oxygen for ordinary air and in the use of a Chamberland 
filter, instead of a pump, for introducing the gas into the must. The use 
of oxygen instead of air is not justifiable from the point of view of technique, 
for ordinary air is a ver> good decolorant, provided the acid content of the 
red grapes is not high, and that they contain sufficient oxydase, a fact 
which is completely disiegcrded by Piedaixu and his coHaborators 
their experiments having been carried out on must from grapes containing 
little acidity, and hence easily decolorised. As regards economy, air is 
obviously cheaper than oxygen. 

There is however, nothing new in the use of the Chamberland filter. 
Dr. R. CarpenS used it at first in his experiments at Conegliano, but 
afterwards replaced it by a canvas fire hose attached to a cellar-pump 
and closed by a plug of wood firmly tied to the end inserted in the must. 

The last conclusion, viz., that oxygen can produce colourless or rose 
coloured musts without the assistance of a chemical decolorant, needs 
examination and explanation. 

It was Martinand who proposed the addition of a small quantity 
of animal charcoal to the must after passing the air through the latter. 
This was in order to remove the last traces of orange-colour (mixture of 
yellow and red), or pink, and to prevent the colouring matter that had 
been rendered insoluble by the air, from being partially redissolved 
in the alcoholic liquid during fermentation. 

Animal charcoal is unnecessary whenever the filtered must assumes 
a straw-colour after the passage of the oxidising gas; this easily occurs 
in the case of Isabelle, Gamay, and Aramon musts. If, however, the must' 
has become brown, filtration will give a golden, orange, on pink must. 
These colours beconje less intense during fermentation, but do not entirely 
disappear, and thus in order obtain light straw-coloured wines, the addition 
of animal charcoal is necessary. 

On the other hand, if the animal charcoal is well purified (such pure 

C«»3 
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charcoal is on the market), it in no wise harms the liquid, odourless 
must. The troubles arise later, during and after fermentation, at the 
time when the animal charcoal has lost most of its activity. Exception 
must naturally be made of the musts of aromatic grapes (muscats), which 
give wines poor or even deficient, in bouget, if animat charcoal has been 
used as a decolorant. 

430 - Alcohol from the Prickly Pear ( Opuntia vulgaxte and O. amyclea ). — 

Pantanelxj, E , in Lc Staziom spenmentah a%ratie italiane , Vol. LIU, Part. 12, 

pp. 451-470, Bibliography of 13 works. Modena, 1912. 

The author has undertaken a series of experiments in the manufac¬ 
ture of alcohol from wild plants growing in south Italy (1). 

In the present article, he studies the use for this purpose of Opuntia 
vulgaris and O. amyclea , two species already cultivated in Sicily, for their 
edible fruits. The third wild species, O. Dillmii is chiefly used for making 
hedges in the coastal region of East Sicily. 

The author passes in review the various attempts to manufacture 
alcohol from Opuntia dating from the middle of last century to the present 
time, and described his own experiments carried ont in Rome with fruits 
bonght at the market, and hence not fully ripe. 

The fruits used in the different experiments consisted of 28 to 32 % 
of skin, and 72 0 to 68 % of pulp. The method adopted was as follows: — 
The fruits were peeled; the pulp was boiled for 20 minutes in half its volume 
of water; then pressed, and fermented, or crushed and fermented. The 
skins were treated in the same manner, but separately. The following 
facts were observed: — 

In the natural fermentation of the juice or pulp of the prickly pear, 
mvcoderms, lactic, acetic, and butyric bacteria develop more easily those 
wild yeasts (Saccharomyces Opuntiae ); these micro-organisms transform 
the sugar into substances which are not alcohol, hence impede the use of 
the cactus for the production of alcohol. If a selected alcohol-yeast is 
added to this pulp or juice (prepared without heating), the yeasts have to 
compete with the above-mentioned micro-organisms and cannot give 
the yield expected. If however, the fruits are pressed, and the juice 
is sterilised by boiling before the selected yeast is added, the alcohol yield 
is proportionate to the sugar content of the juice. 

Boiling and pressing before fermentation can be dispensed with, 
if the figs are crushed when cold, and 30 gr. of potassium metabisulphite 
per quintal is added at the same time as the specially selected yeast is 
introduced. By this means, a higher yield of alcohol is obtained than 
by inoculating the boiled pulp with pure yeast for this avoids the destruction 
of the enzymes present in the ripe fruit which transform the cdlidal carbo¬ 
hydrates and glucoside into sugar. 

In the pulp, and still more in the skins, part of the sugar is found in 
a glucosidic combination, probably the chromogene t)f the red colouring 
matter. During fermentation, this glucoside splits off. There is, in ad- 

(i) See R.j Jan 1909, Nos. 43 and 108. (Ed.) 
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dition, much sugar-producing mucilage as well as traces of starch. The 
juice must not be treated separately from the pulp. The glucoade and 
carbohydrates present are used to the fullest extent when the raw pulp 
has been fermented with metabisulphite and selected yeast. 

Fruits which are perfectly sound give better results that those attack¬ 
ed by the larvae of Ceratitis capitata although they contain less sugar, 
for they have a higher glucoside content, and the juice although poorer, 
in soluble substances, is less adapted to the development of lactic bacteria. 
The alcohol from maggoty fruits also contains more viscid matter, so that 
the larva-infested portions of the fruits must not be kept for distillation. 

With the bisulphite method, at least 9 litres of water-free alcohol 
are obtained per quintal of fruits, that is, 1 hectare, of especially cultivated 
Opuntia would produce at least 16 hectolitres of absolute alcohol. 

There remain in addition: 900 kg. of pressure residuum, good for fuel 
and containing 64 kg. of oil, 5 kg phosphoric anhydride, and 97 kg. potash 
and soda; 450 kg. of dry pomace suitable for a compound fertiliser, or 
stock-feed, for it contains 135 kg. of nitrogenous matter, 6 kg. of phos¬ 
phoric anhydride, and 13 kg. of potash and soda. 

The cost of the prickly pears where they are grown was estimated, in 
1919, at 25 lire per 1000 , adding the cost of carriage to the factory, which 
would amount to 2 lire per quintal, the raw material delivered at the fac¬ 
tory would, at the present time cost 4050 lire per hectare. This would 
leave a good profit after deducting the expenses entailed in making the 
alcohol. In addition, the residual pulps and the pomace are of a certain 
value. 

431 - Changes Taking Place in the Tempering of Wheat — Tague, E l., (Dept of 

Chemistry, Kansas Agricultural Experiment station) in Journal of A±r cultural Research , 

Vol XX, No 4, pp 271-275, tables 3 Washington D C Nov: 15,1920. 

In milling wheat it has been found advisable to temper or condition 
the grain before grinding. This process consists in adding a certain amount 
of water to the wheat, then thoroughly mixing and allowing it to stand 
for a time. The treatment toughens the bran coat of the kernel, thus 
making possible a separation of the bran and the flour and increases the 
desirable milling qualities of the wheat in other ways. The yield of flour 
is increased and a flour is obtained which permits a better quality bread 
being made 

Three varieties of wheat were used for the experimental work: (1) 
Kanred. — hard var. with 12.65 % moisture content: (2) Turkey or 
Kharkof. — hard red var. with 10.86 % ditto. (3). Arizona white wheat, 
— soft var. with 10.8 % ditto. The only chemical changes considered 
in this study were changes in hydrogen-ion concentration, total acidity, 
water soluble phosphorous and titrable nitrogen. 

Different periods of time, temperatures and moisture contents were 
compared as follows: — (i) Time, 24, 48 and 72 hours; (2) temperature, 
5 0 , 20° and 40°C; and (3) moisture content, 15 % and 18 ° 0 . 

When the wheat was tempered at 5°C there was practically no c hang e 
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as compared with the untempered wheat, but as a general rale the yields 
were slightly higher and the milling qualities were considerably better 
fh^n those secured from the latter. The length of time appeared to have 
very little influence on either the physical or chemical composition of the 
flour. 

At 20°C, the hydrogen-ion concentration was increased, the total aci¬ 
dity, water soluble phosphorous, and titrable nitrogen were also higher, 
and there was a distinct advantage over the results at 5PC. The chemical 
changes were still more pronounced when the grai 1 was tempered at 400 C 
and the physical changes appeared to be detrimental after 48 hours so 
far as the miffing value of the wheat was concerned. In general the mill¬ 
ing qualities of the drier wheats were improved by tempering more than 
those of the wetter wheats, and the hard wheats more than the soft, 
and a 15 % % moisture appears to be about the best. 

- Possible Substitutes for Almond OiL (t) — Apricot and Peach Kernel Oils.— jv- 
rxtz. c. F., (Agricultural Research Chemist) in Journal of Industries. Vol. 3, No. xi, 
pp. 1032-1057. Pretoria, Nov., 1920. 

The apricot and peach kernels, as well as the almonds both bitter 
and sweet, contain a ferment known as emulsin which consists of two 
engymes, prunase and amygdalase. This ferment is capable of acting 
on the glucoside amygdalin producing what is known as the essential 
oil of bitter almonds, the amygdalin in the process taking up water and 
forming benzaldehyde and hydrocyanic add: 

Peach kernels yield from 32 to 35 % of fixed oil '{Oleum amygdalae 
persicae) which can be substituted without detriment for the almond oil 
{Oleum amygdalae ), but owing to the high cost in South Africa its place 
has been taken mainly by pea nut oil {oleum arachis). 

Apricot kernels contain from 40 to 45 % of a similar fixed oil, {Oleum 
fnmi armeniacae) which is used as an edible oil in addition to replacing 
almond oil. The oil may be obtained by crushing and grinding the entire 
seeds of the apricot, — kernel and shell together, — and the pressing 
for oil extraction which may be aided by the application of heat or the 
addition of water, or both. An analysis was made by Copenhagen W. J. 
in the laboratory, to ascertain the proportion of oil likely to be yielded 
by apricot stones, and the physical contents of such oil, and to compare 
these with recorded analyses of apricot kernel oil from elsewhere. 

The following table shows the results obtained: — 


Average weight of apricot stone . 2 32 gm. 

Average weight of kernel . o 47 » 

Percentage of kernel in stone .. 21.35 » 


The kernels apart from the shell, were analysed with the following 
percentage results : — 

(ij See also R. Sept. 1916, No. 1920 (Fixed and Volatile Cherry Oils) — R. Feb, 
1917, No. 185 (New Process for Extracting Oil from Kernels of Stone Fruit) — R. July, 
1917, No. 639 (O il from Plum Stones) {Ed}. 
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In Fre-I* 

In Dried 


kernels 

kernels 

^Moisture 

7 ob 


Ash 

3 10 

3 % 

Proteins (X. X 6 25) . 

24 39 

20 2-1 

Oil . 

35 26 

3? 97 


Oil content: — Specific gravity at I5.5°C . 0.9211, saponification value 
T79, acid value 1.83, refractive index at 40°C, 1.4646, iodine value 112. 

The apricot kernel oil, after pressing and allowed to clarify by settl¬ 
ing, is almost colourless, but gradually acquires a yellow colour. Its 
flavour is mild and pleasant. It is however noted that the I^ondon firm 
which claims to have been the first to introduce British-pressed oil of 
peach or apricot kemds, points out that, although this oil is genuine, and 
may be legitimately employed, its surreptitious substitution for almond 
oil should be discountenanced. 

The 1914 British Pharmacopoeia lays down the following limits for 
almond oil: — 

Specific gravity 0.915 to 0.920; saponification value 188 to 196, acid 
value 1.4624 to 1.4640, iodine value 93 to 100' The similarly between 
this and the apricot oil analysis is evident. 

The volatile or essential oils in both cases are derived from their res¬ 
pective sources by processes wholly different from and subsequent to those 
by which the fixed oils are obtained, namely, by treating with water the 
cake or marc remaining after expressing the fixed oil, leaving it to macerate 
for 24 hours or more, and then subjecting the mash to distillation. Bitter 
almonds yield from 1 to 3 % of this essential oil and the South African 
apricot kernels, 5 % [Oleum amygdalae persicae essentiale). The purification 
of this oil is effected by redistilling it over ferrous hydroxide. This accounts 
for the fact that 2 varieties are on the market, one containing and the other 
freed from hydrocyanic acid, S. A. P. [sine acido prussico). That contain¬ 
ing the acid is on account of its fairly stable composition, regarded as one 
of the best-forms in which that powerful drug can be administered. 

433 - Cantaloup feed OIL — Bujghm\n, W. F., BR\usr->, D., and J^mebsOK, G a (Con¬ 
tribution from the Oil Fat and Wav laboratory. Bureau of Chemistry Department of 
Agriculture), in the Journal »/ iht CJiLtn cal bocuty, Vol XX,n, No 11, p. 2308-2401 
Easton, Pa, Nov, 1 >20 

Considerable quantities of unmarketable cantaloup [Cucumis Melo 1 ,.) 
are allowed to remain on the fields. It the melons are collected and dump¬ 
ed into shallow pits, they soon decompose so completely that the seeds 
can readily be recovered by raking them from the pits. 

A large sample of cantaloup seed was received from the Imperial 
Valley, Cal An ether extraction showed that these seeds contained about 
30.4 % of oil. The seeds were pressed in an expeiler, and the chemical 
and physical characteristics of the oil thus obtained were determined The 
.chemical composition is given in the following table. 
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Composition of Cantaloup Seed Oil. 

Per cent. 


i Myristic add .... 0.3 

1 Palmitic add . 10.9 

Glyeerides'of ' Stearic add . 4.5 

I Oleic add. . . . ... 27.2 

' Linolic add.. 56.6 

UnsaponrSable matters . 1.1 


434 - Industrial Value of the Waste from Tomato-Canning Factories.— Fachtni s., 

in the BoUetHno della Associations itaUana Pro Piante MedidndU, AromaUchc ed atire 
itiili. Year IV, No. 1, pp. 11-13. Milan, January, 1921. 

There are many tomato-canning factories in Italy, especially in Emilia, 
Campania, Sicily, and Sardinia. The author suggests that the waste 
products of the industry, which hitherto have only been partly used, should 
be turned to full account. 

The tomato residue, on leaving the factory, contains: 70 % liquid, 
22 to 24 % seeds, and 6 to 8 % skins. 

The seeds yield, on being pressed, a drying oil with the following 
characters: — 


Density at 15 0 C. 0.9215 

Refractive index. z .4745 

Saponification value.. 0.46 

Iodine value (HubL) .. 191.6 

Iodine valne-of the liquid fatty adds. 140*142 

Hehn br index .. 93.6 

Retchert-Mexssel index. 1.00 

Index of neutralisation of fatty adds .... 199.1 

Average molecular weight. 291.8 

Sdid fatty-acid content.. 12.95 

Liquid fatty add oontent . 87.15 

Acetyl value. 20.4 

Baudoin reaction. negative 


The results of analyses of tomato-seed cake were as follows: — 

• Per cent 


Moisture. 

Ash. 

Crude protein. . . . 

Crude fats. 

Crude fibre. 

Nitrogen-href extracts 


5.30 

6.50 

33.50 

12.00 

22.70 

21.00 


This cake has been found to be an excellent cattle feed, and can 
be compared with linseed cake. 

The oil obtained by pressing well-preserved seeds in the mid, is of a 
light straw colour, has an agreable taste and constitutes, good edible 'oil,. 
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as is also that yielded by fermented seeds, after the unpleasant acid taste 
is removed by modem methods of refining. Tomato oil is also used in 
the soap-making industry. Soap made from tomato oil alone is wanting 
in consistency, but with the addition of 20 % of suet, palm oil, or coconut 
oil an excellent laundry soap is obtained. 

The crude neutralised oil, can serve as a lubricant, or for lighting; 
it pays best however to refine it for edible purposes. 

From information obtained and laboratory experiments made by the 
author, it appears that the tomato-canning factories of the Province of 
Parma alone, furnish annually: — 

By the treatment of 800 000 quintals of tomatos, 40 000 quintals of moist waste yielding 
9000 quintals of diy seed from which are obtained: — 

1620 quintals (18 %) expressed oil. 

7200 quintals cake. 

2000 quintals (5 %) dry skins. 

From the dry seeds, by extraction with solvents, can be obtained: 

2070 quintals (23 %) oil. 

6750 quintals (75 %) residuum. 

Some profit could also be made out of the skins, and the yellow liquid 
expressed from the damp pomace could possibly be turned to account, 
as owing to its relatively high content of levolose, citric acid, and fertilising 
substances, its value is by no means negligible. 

435 - Experiment with the Drying of Vine Fruits. — Lyon a. v., (aiiidma Research 

Committee), in Science and Industry , Vd. 2, No. 10. pp. 625-629.Melbourne, October, 1920. 

Experimental work in connection with the (hying of Zante currants 
and sultanas has been in progress for the past 2 seasons. The report here 
given shows the aim and extent of the investigations carried out by the 
Milduxa Research Committee, in co-operation with the Institute of Science 
and Industry and the Victorian Department of Agriculture. Two of the 
principal problems dealt with, have reference to: (1) the estimation of 
loss in weight in process of drying; and (2) the dipping strength for sultanas, 
including the relationship of the strength and temperature of dip to the 
colour of the dried fruit (sultanas). 

I. — The sample of fruit for testing was in every case, composed of 
berries without signs of wilt, as, obviously the density of the juice increases 
as wilting progresses. The fruit (about 2 cwt. green) was weighed at the 
green and at the dried stage (unstemmed) for comparison purposes. Results 
indicated that picking at an early stage (under 13, Batune reading) is not 
a paying proposition. In the case of Zante currants, a Banme reading of 
14 shows the minimum stage of ripeness at which they can be profitably 
harvested. 

II. — In field practice it is customary to dip the buckets of fruit 
in a caustic-soda solution at, or just below, boiling point, or to dip at a 
ower temperature (igoo-i95°F). At this lower temperature, 15 to 20 % 
increase in quantity of caustic soda is required to give similar results to 
those obtained with the boiling dip. In this set of experiments, the follow- 
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ing course was adopted with each sample: — A weak solution of caustic 
soda (i in 60) was prepared, and strengthened as required by adding 
more, as calculated to reduce the water relatively by 5 galls, to each 1 lb. 
of caustic soda. Trials were made at each strength and the maximum 
and minimum concentrations recorded. All dipping was done at boiling 
point. The figures obtained were as follows: — 

Bautne Reading {as gallons of water to x lb. of caustic soda, measure 
of ripeness). {Commercial 99 %). 


Density of dip 
in degrees Batumi 

First cracking 

Approaching over cracking 

I2.I 

60 

40 

13-2 

50 

35 

13-8 

45 

35 

14-15 

40 

30 

14.2 

40 

30 

14-75 

30 

20 


In the operation of dipping, the net result is a concentration in strength 
and a considerable diminution in volume. An attempt has been made to 
meet this problem, but this work is at present incomplete. 

Although the strength of the dip is only one of the factors controlling 
the colour of the dried product, generally speaking the quicker the process 
of drying, the higher and more even will be the colour. Unduly weak 
dips should therefore be avoided as they lengthen the drying period. 

The following recommendations, amongst others, are made by the 
authors: — 

Apply the Baume test as a measures for ripeness, and delay 
picking until the juice gives a satisfactory test; (2} Clean out the dip fre¬ 
quently to remake at a suitable strength, and thus avoid variation in concen- 
»ration as far as possible; (3) Racks should be so placed that they receive 
a minimum of dust, and dried fruit taken to the packing sheds should be 
covered, and sufficient rack space provided to secure thin spreading. 

436 - Utilisation of" Rifatto” in the Manufacture of Paper Pulp. — Di Palm*, s , 
in Le Stasiom speHtnental agratie tiahane, Vol. I/TV, Pts xo-n, pp. 393-394, Modena, 
1 92u. 

In Sicily and Calabria, the term " rifatto '* is applied to the ligneous 
portion of the roots of the liquorice which remains after extraction of juice. 
A method patented by the author (Municipal Chemical laboratory, Mes¬ 
sina) permits the extraction of a new juice “ rifatto, ” and the entire juice 
is in this way utilised. After this second extraction, there remains only 
a s mal l quantity of crude cellulose material in the form of very fine dark 
red fibres. 

“ Rifatto " contains about 50 % crude cellulose, which can be utilis¬ 
ed in the manufacture of paper pulp, which has an advantage over wood 
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and scraps owing to tlie high cost connected with the latter to acquire 
the necessary subsistence. 

The experimental tests made with this material in a paper factory at 
Bergamo have given successful results Considering the large amount 
of residue which may be collected in Sicily and Calabria the author recom¬ 
mends its use for the manufacture of paper in Sicily. 

437 - The Mat-Industry in Tonkin* — Annales de VInstitut Colonial de Bordeaux, Bul¬ 
letin mensuel , p. 245. Bordeaux, August, 1920. 

The mat industry is a speciality of Tonkin, but with one exception, 
the factories are in the hands of Chinese. On an average, 3500 metric 
tons of mats valued at about 2 million francs are exported each year. The 
native weavers use vertical looms, but French specialists have begun weav¬ 
ing on horizontal ones. It takes 3 ox 4 months to learn to use the latter, 
and the weaving is slower than when vertical looms are employed, but 
the carpets made are more beautiful, and with a greater variety of shade. 

Mat-weaving will always remain a Tonkinese monopoly, for the 
rushes which form the raw material, cannot be exported on account of 
their weight. Rushes in their natural condition are sold at 15 piastres 
per 100 kg. in the Nink-Bmh district, and a carpet 3 m x 3.50 m. weighs 

25 kg- 


438 - Estimation of Added Water in Milk Analyses (x). — Bouusr, M, in the Comptes 
rendus des stances de la Socicte de Biologic, Vol. I/XXXIV, No 2, pp 89-01. Paris, 
January, 15, 1921. 

In calculating the amount of added water in watered milk 90 gm. 
of the fat free extract, an average which is generally agreed to, is taken as. 
the basis. In many cases, however, the content of fat-free extract is very 
different from the figure arbitrarily adopted. The author has shown that 
its normal variations may exceed 20 %, which is enough to prove the useless¬ 
ness of calculations of added water based on the hypothetical amount of 
90 gm. of fat-free extract per litre 

Ch. PorCHER (1) is of opinion that the figures relating to the fat-free 
extract would be more accurate, or more correctly speaking, less variable, if 
the fat-content of the milk were taken into account. He proposes to sub¬ 
stitute the fat-free extract content obtained directly, which he calls the 
crude fat-free extract (extrait degraisse brut, E. D. B.) by the fat-free ex¬ 
tract of milk that is supposed to have been perfectly skimmed, and which 
he calls the “ rectified fat-free extract ” (extract degraisse rectifie E. D. R.) 
these two figures being connected by the relation: 


_ (E. D. B.) X 10* 
~ 1000 — 


G being the fat-content of the milk. 


0.92 


(1) See R. t May, 1917, STo 484; R., Jan, 1920, No. 123. (Rtf.' 
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The author states that the lesser variability of E. D R. is only illusory. 
In fact, the crude fat-free extract is a function of the physiological condition 
of the cow and varies considerably with the age of the milk He has 
shown that the fats and fat-free extract which occur in only small quanti¬ 
ties in the milk of cows recently come in milk, increase considerably as 
the end of the lactation period approaches. It can well be understood 
that, under these conditions, the correlation can but increase the dif¬ 
ference between the fat-free extract content of cows recently in milk, 
and those that have been giving milk lor some time. 

It would therefore appear to be necessary to find, for the estimation 
of added water, a less variable constant than the fat-free extract. Cryo- 
scopy is one of the best means of obtaining a physical constant. The 
following chemical formula suggested by the writer gives results very 
similar to those obtained by cryoscopic methods: — 

added water % = —-* ioo 

85 

Here L is the amount of hydrated lactose in 1000 parts of milk. C the 
crude ash content of 1000 parts of milk, and 85 the average content of the 
constant (L + 5 c). 

The author applied the various methods of estimating added water 
to 20 samples of milk, all containing 10 % added water ; and found: va¬ 
riations from — 10 to + 11.4 when the crude fat-free extract was taken 
as a basis; variations from — 13.3 to + 13, when the rectified fat-free 
extract was used as a basis, and variations of as little as —2.2 and +3.3, 
when the constant (L + 5 C) = 85 was employed. He therefore states 
that there should be no further doubt as to the choice of the constantjto 
be adopted in estimating added water in samples of milk. 

439 - Comparative Study of Methods of Determining the Fat-Content of Cheese. — 

Borello, O., in Le Stazioni spbumentah ajtane italtane , Vol. 1 , 111 , Part 12, pp. 471-493. 

Modena, 1920. 

The estimation of the fat content of cheese is a matter of great prac¬ 
tical importance, seeing that many Stat es use the fat content in the Customs 
classification of cheeses; further, many contracts are based on the classifica¬ 
tion of cheeses as * f nearly fat less, ” “ half-fat, ” and “ fat. ” 

In his experiments, the author has compared the methods of SoXHXET, 
RosE-GoTTiaEB, Gerber, and Scmno-BoNDziNSKi and arrived at the 
following conclusions: — 

The last-named method gives much the highest results. 

Two extractions are sufficient to eliminate the fat from the acid so¬ 
lution, the amount remaining in the latter being negligible. 

Ethyl ether is the best solvent to use for extraction. The author does 
not agree with Siegpeld, who considers the GERBER-method impracticable 
for a dairy-staff who axe unaccustomed to using a chemical-balance. 

The experience of 5 years teaching the practical chemistry of milk in 
in the theoretical and practical cheese-making course given at the “ R. Sta- 
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rdone sperimentale ” of Lodi, enables him to state that the daily staff is able 
to dete rmine the fat content of the cheese according to Gerber's method, 
even if they cannot give all the details of the operations. An approxima¬ 
tive method can always be employed by the chemist, as well as by the 
te chni cal worker. It gives satisfactory results, especially if butyrometers 
calibrated for 3 or 2.5 gm. of cheese, with flat tube, are used, each division 
m a rking y 2 %. 

When great accuracy is needed on account of the delicacy of the ana¬ 
lysis, or for scientific reasons, the Schmid-Bond zinski method should be 
used, which gives exact results in a relatively short time. No special 
apparatus is ueeded, the ordinary laboratory apparatus being sufficient. 

The method becomes excessively simpleed, if a modified a siphon devised 
by the author is used for decanting off the ether solution, as it is thns pos¬ 
sible to regulate, or even stop, the passage of the etherised fatty liquid. 
By the use of this method, accurate results for any kind of cheese can be 
obtained. 

440 - Hie Latest Results of the Enquiry into the Spontaneous Combustion of Ray. — 

I/AUPPER C. f in the Landwtrtschafthches Jahrbuch for Schweiz , Beilage xu den MiUeilungen 
des Veterindramtes und for Abteilung fUr Landwirtschafi des cidgcndssischen Volkswirt- 
schafts-Departments, Yeax 34* PP- i“54> figs- 5 , Bibliography of 65 works. Eucerne, 1920, 

The author, in treating of this interesting subject, makes use of the 
copious literature dealing with the matter from the theoretical and ex¬ 
perimental standpoints, and in which not only the main question, but also 
its side issues are discussed. After having spoken of the two previous 
hypotheses brought forward to explain the spontaneous combustion of hay 
viz., “ chemical ” combustion and “ biological ” combustion, he unites 
them, and describes the present state of our knowledge of the subject. The 
rise in temperature of the hay is now-a-days attributed to three different 
causes, which would seem to produce three phases summarised in Schenk's 
figure. In the first phase, the cells of the plants forming the hay are not 
yet dead, and therefore continue to respire, with the liberation of a consider¬ 
able amount of heat {interval up to 45°C) and the hay transpires moder¬ 
ately ; in the second phase, the fermenting action of the microorganisms, 
including those that are thermophilous, would appear to come into play, 
producing a further rise of temperature {interval from 45°C to 70 or 8o°C), 
and the hay transpires profusely; in the third phase, it is supposed that 
direct chemical oxidation takes place with the assistance of pyrophoric 
iron, and is accompanied by the liberation of intense heat; then as the 
hay is already predisposed to overheating, spontaneous combustion 
ensues (1). After having discussed the arguments as to whether micro¬ 
organisms, enzymes, or catalytic agents take any part in the process or not, 
and after comparing this spontaneous combustion with the fermentation 
of tobacco, the author expresses his opinion that the former cannot be attri¬ 
buted to bacterial action. 


(1) Cfr. O. Kelliter, Dte Em&hrung for landwirischafilichen Nutziurt, Berlin. Parey, 

1916, p. 235. {Ed.) 
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On the degree or heat causing hay to catch rire. — There 
is one weak side to all the views hitherto put forward viz., the temperature 
at which hay catches fire was never given, in order to settle this point, 
a hay combustion experiment was recently carried out at the Swiss Agri¬ 
cultural Experiment Station at Liebefdd (Berne). A large quantity of hay 
was piled up under a shed, in which was placed a stand holding maxima 
recording thermometers, that were visible at a d is tan c e. Everything 
was so arranged, that when the temperature of the heap of hay reached 
73pC., a Wood alloy fused, thus permitting the escape of the carbon dioxide 
contained in vessel placed in the centre of the hay, and allowing it to pe¬ 
netrate into the latter. 

The piling-up of the hay began on Sept. 22,1916, and the heap was 
finished on the 25 th. Average moisture of hay 37-38 %. On the morning 
of the 26 th, the thermometer placed in the lower layers registered 30-32 
in the evening it marked 40°C., whereas the thermometer put in the upper 
layers registered 50°C. On the 27 th, the temperature of the upper part 
of the heap was 6o-65°C., that of the centre 51°C., and that of the base 
47°C. From Oct. 2-3, the Wood alloy fused, the vessel containing the 
C 0 2 discharged its contents into the heap, causing the temperature to fall 
20°C. The hay was already beginning to turn dark, so we may say, that 
biown bay is produced at about jo°C. 

The penetration of the C 0 2 into the heap of hay only arrested the 
fermentation momentarily, it continued with even greater intensity after 
24 hours, and brought about the third phase, that of hyper-fermentation 
The thermometer continued to rise and reached 8o°C.; as for the heap it 
had already exuded 20.5 % of moisture. 

On October 8, the height of the pile had sunk from 2.90 m. to 1.30 m. 
On October 11, there were 3 carbonisation holes ; the hay had turned very 
brown, it was brittle at many points, and had a very pungent odour, al¬ 
though no smell of actual burning could be detected. 

On October 13, at midday, the thermograph of the upper portion of 
the heap registered 90°C., but at 2. 10 p.m, the temperature rose to 388°C ; 
the author attributed this last temperature to an error, and thinks that it 
can be corrected and reduced to 28o-300°C. At 3 p. m, no ignition, or 
flames, were observed, and C 0 2> was injected. 

These experiments show that : — (1) The introduction of C 0 2 into 
a plant mass, that has entered into the most dangerous stage of heating, 
produces no great or durable cooling, and therefore cannot eliminate the 
danger of fire; (2) the end of the 1st phase (up to 5o°C.) was reached in 
about 2 days; the 2nd phase (50-70°C) lasted 6 y % days ; the 3rd phase 
(700-90PC) 19 days; the 4 th (90°-300°C.) had already begun after 2 hours. 

Bacteriological analysis shows that the microorganisms probably 
take no part in the heating of the heap of hay. 

Given the difficulty of working on alarge scale, theauthorthen discusses 
the question whether the phenomena of the spontaneous combustion of 
hay could not be studied in miniature in boxes, or even in glass globes. 
The author advocated experimenting on a few kg. of hay in boxes, the dec- 
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trie resistance being used to indicate the rise in temperature. It would 
appear to be very difficult to substitute glass globes for experiments with a 
heap of hay, for the losses of heat are very great. Nevertheless, after 
many pre lim i n ary attempts, the author succeeded in using a glass globe 
for the experiment. By adding small quantities of glucose and of ammo¬ 
nium nitrate to the hay, it was possible to supplement the heat that 
otherwise would have been carried off by the suriounding air and by 
radiation. 

In this way, by usi n g an air oven containing a glass flask, and two 
thermometers, one outside and one inside the globe, and by regulating 
the temperature, the author succeeded in imitating on a small scale, within 
the globe, the thermometric course observed on a large scale in the heap 
of hay. In fact, by keeping the regulator at i5o°C, and placing in the 
globe, hay to which small quantities of glucose and ammonium nitrate had 
been added, it was seen that, after a certain time of heating at the surround¬ 
ing temperature (i5o°C), heat was liberated at first slowly, then quickly, and 
finally very quickly. It was shown by a large number of experiments, 
that each time the temperature rose to from 28o-300°C., spontaneous com¬ 
bustion took place in the hay contained in the globe after the breaking 
of the latter. 

The author has obtained in glass globe experiments (by adding glucose 
and ammonium nitrate) the same graphic thermic curves as those produced 
by experiments carried out in boxes. 

The same experiments prove that the ignition temperature depends 
upon the amount of sugar and nitrate present, and that if the hay is washed 
in water, dried, and put into the glass globe, together with the ordinary 
small quantities of glucose and nitrate, no considerable rise in temperature 
takes place, which shows, that substances soluble in water are those which 
chiefly cause spontaneous combustion. It is not enough in order to obtain 
spontaneous combustion, to add sugars and nitrate to ordinary hay in the 
globe, it is necessary that the hay should be of the right degree of moisture. 

The author afterwards made some experiments in a glass globe, for 
the purpose of determining the sources of this emission of heat in the hay. 
He found that: — 

(1) The carbonisation of the hydrocarbons begins at ioo-no°C. 
and continues with great emission of heat and the liberation of H t 0 . 

(2) The carbonisation of the cellulose, and other similar compounds, 
is also of an exothermic nature; part of the chemical heat evolved in spont¬ 
aneous combustion must be attributed to the exothermic destruction of 
cellulose carbohydrates, while the rest is due to the sugar carbohydrates 
being reduced to caramel, or to C, C 0 2 and H 2 0 . 

(3) Traces of ammonium nitrate and of ammonia, lower the carbo¬ 
nisation point of the sugar carbohydrates to joPC and even less, which 
explains the process of formation of brown hay. The starch carbohydrates, 
after the heat has acted upon them for a long time, are partially transformed 
into sugars, even by organic adds (oxalic, acetic, formic). 

(5) Organic plant acids, even in small quantities, promote to a large 
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extent the carbonisation of pentoses, pentosans, and other similar 
compounds. 

According to Boekhout and de Vries, water plays an important 
part in the spontaneous combustion of hay, for it transform the substances 
composing the latter into a condition facilitating oxidation. Further, 
water brings about the dissociation of the salts of iron and manganese, 
and consequently causes greater ionisation, and a more intense oxidising 
catalysis. 

In the authors opinion, all these exothermic processes, however, only 
explain spontaneous combustion, if it is admitted that the balls of compressed 
hay {“ Heufiaden ”), which are formed in the heap owing to the stratification 
and compression to which the hay is subjected during the time it is piled up 
and subsequently, are actual thermic chambers, in which the heat of the 
exothermic reactions accumulates instead of dispersing. It is as if the 
living heap possessed an organ of respiration, in which the respiration pro¬ 
cess of the hay is localised, and where the highest productive capacity 
and intensity can be reached. In fact, while the heat produced by the 
initial respiration is used to cause further exothermic reactions* and produce 
fresh heat, the respiratory apparatus of the hay-heap becomes a burning 
furnace, always situated in the centre of the mass, where the hay is most 
compressed, and the thermic chamber most enclosed. According to Dug- 
OEUfi, it is only where the hay by its fineness, or great humidity, and in any 
case, its great compression, is well stratified, that the temperature is very 
high, and the mass transpires, and becomes bown. At those places where 
the hay is less compressed, the processes producing heating can only go on 
to a very limited extent and further, much heat is lost, owing to the cir¬ 
culation of air. The author’s experiments on the subject of the rapid 
thennometric variations in the hay boxes have convinced him that a hay- 
ball may catch fire at one point, without the fire spreading further. The 
stalks and fibres which are compressed and adhere to one another owing 
to the caramelised sugar, play the parts of the wire-gauze in Davy's 
safety-lamp. 

Chemistry of the spontaneous combustion of hay. — The 
author discusses the problem as to whether it is a question of dry wet 
distillation, and confirms, by means of his glass-globe experiments, the op¬ 
inion of Tschirch, who regards the spontaneous combustion of hay as mainly 
a process of wet distillation, for which the necessary water-vapour is sup¬ 
plied by the transpiring heap of hay. Dry distillation also takes place, 
but this is confined to the second phase, when the wet distillation is 
finished. 

In order to determine the nature of the substances that play a part 
in spontaneous combustion, Rockhout and de Vries worked up some hay 
with water, until, there was no further reaction to Fehling’s solution, then 
dried it, and heated it to a high temperature. Under the microscope, the sec¬ 
tion cf washed, heated hay has colourless cell contents, whereas the cel¬ 
lular membrane of the section of ordinary hay undergoing spontaneous 
combustion is unaltered, but the contents of the ceils are black and carbo¬ 
lic] 
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nised. Hence, the substances taking part in spontaneous combustion are 
chiefly those that are soluble in water, and form a considerable portion of 
the hay. The author, on comparing the analyses of the same ordinary 
hay, some of which had been heated, and the rest not, found that, whereas 
the initial amount of pentosans and nitrogen-free extracts in unheated 
hay was respectively 22.6 and 30% ; in heated hay the percentage of these 
substances fell to 8.9 and 10.8 %. It practically follows that the condi¬ 
tion of the cell contents and the degree of the maturity of the grass, are 
the factors determining the spontaneous combustion of hay; thus the fo¬ 
rage and nutritive value of the hay are the measure of its liability to this 
over-heating', which is also influenced by the agricultural operations before 
and after mowing. 

The author then discusses the different plant constituents which play 
a part in spontaneous combustion, and gives a detailed account of many 
of them. 

Iron is not found in the aqueous extract of hay ; it appears to remain 
in the cell-wall. In all probability, however, this dement has* a threefold 
function. In the first instance, it would appear to have a catalytic action, 
like manganese, which depends on the variability of its valency. This 
catalysis reaches its maximum at 35°C., and its limit at 60°C. Its second 
function, which is also of a catalytic nature, consists in the power of greatly 
increasing the rapidity of carbonisation produced in organic substances 
by the addition of powdered Fe 2 0 3 , and especially in carbohydrates, when 
exposed to heat or a flame. * Mn 0 2 , Mg 0 and hav-charcoal when sprink¬ 
led ever sugar or other plant substances, also accelerate their combustion. 
The third function is of a physical character, and the pyrophoric property 
belongs to the iron and not to the charcoal, as Ranke first supposed. The 
author bases the statement on the observations he made, in the glass 
globe, of the thermic course of hay and charcoal, the iron being removed 
by hydrochloric acid, as compared with that of hay and charcoal from which 
the iron had not been removed. It is well known that a trace of pyrophoric 
iron on sugar or sawdust causes it to ignite, white sulphur bursts into fl am e , 
and cotton-wool and hay bum with a luminous flame. Manganese, which 
is of such common occurrence in the plant world, has also a pyrophoric 
form, though it is less efficient than that of iron, and it is known that many 
workers regard manganese as a constituent of all enzymes. Magnesium 
is found in the aqueous extract of hay. 

Many experiments have already proved that green plants only accumu¬ 
late nitrates in darkness. Hay cutting and making, however, take place in 
day light. The author has reached the conclusion, based on the results 
of many analyses and observations, that a certain amount of ammonium 
nitrate (up to 2 %) can actually be formed in a ball in the hay-heap, 
as a result of purely chemical action. 

Among the organic substances playing a part in the chemistry of spon¬ 
taneous combustion, sugar carbohydrates should first be mentioned; these 
occur in large quantities in green plants and hence also in the hay balls, 
thus some of the carbohydrates become caramelised and impart a vis- 
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cons, gummy consistency to the hay. Another sugar also forms in these 
hay balls, in the dark, and especially at night, or as a result of cooling, 
and the chemico-physiological destruction of the starch. This sugar owing 
to its solubility in water passes out from the cell contents, thus preventing, 
at all events to a great extent, the reversal of the reaction. 

Miehe considers enzymes to be agents assisting in bringing about 
spontaneous combustion. The author finds that in fresh grass the oxy¬ 
dase and reductase are nearly' balanced; the latter, however, is less consistent 
than the former. The oxidase of hay is soluble in water, and contains 
manganese. Through the action of atmospheric oxygen, it is transformed 
into a much more active peroxidase (i) that does not appear to be present 
in grass, and can generate the nitric radicle. Experience shows that in 
order for the oxydase to be able to induce exothermic reactions, it must 
be acted upon by ordinary water, as the water which is more or less stably 
combined with the plant colloids, appears to be insufficient. Since very 
dry hay is equally liable to .spontaneous combustion, the author believes 
that, in this case, the water necessary for peroxidising the oxydase is ob¬ 
tained in the first instance from intracellular respiration, and in the second, 
from the cineresis of the plant colloids, which consists in the emission of 
a watery liquid, and occurs with all plant colloids being especially noti¬ 
ceable in dead organisms. 

The first phase of the spontaneous combustion of hay is sufficiently 
explained by normal plant respiration; as regards the 3rd and4th, when 
the temperature is over 70°C., there is no difficulty in attributing the 
exothermic processes to purely chemical action. 

The question that has been most discussed is, however, the cause 
of the second phase, between 45°C and 70 °C .; this was regarded by former 
experimenters as a marvellous point in spontaneous combustion, which 
perhaps they attributed to a transcendental cause. According to the 
author, this vexed question can be easily resolved into a problem which 
finds its explanation in colloidal chemistry, for it is not difficult to suppose, 
that th oxydases at this temperature are acted upon by the water of 
dneresis, which brings this second phase into the field of colloidal chemistry. 

Summary. — Very dry hay exudes a watery liquid capable of acting 
upon oxydases, and predisposing them to exothermic activity. This water 
may be supplied in part by the respiratory process, but most of it is derived 
from colloidal cineresis . Owing to the special physical structure of the 
heap of hay which permits of actual thermic chambers being formed, 
the heat liberated during the various exothermie processes accumulates, 
and increases to such an extent as to determine and explain the most com¬ 
mon phenomena of the real chemical processes with their manif estations 
and consequences. Ih these processes and manif estations an d in the case 
of temperatures exceeding ioo°C., it must be admitted that the ammonium 
nitrate, which has been proved to be present in the hay and especially 
in the hay-balls, exerts a certain influence. 

(1) See jR., June, 1920, No. 628. {Ed,) 
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It is therefore evident that freshly-piled hay Should never be compres¬ 
sed, for pressure breaks the stalks, and the water issuing from the latter, 
in conjunction with other factois, promotes oxidation, which causes the 
carbonisation of most of the carbohydrates. The critical temperature 
under normal conditions is between 70 and 8o°C. If the forage is badly 
dried, carbonisation can take place at a much lower temperature; it is 
therefore necessary to place amidst the hay safety apparatus (patented 
by Emile RuEGG, Schlossermeister, Zurich,) which should not be removed 
until the whole mass has cooled. 

There are many possible ways in which dangerous oxidation processes 
may arise in hay, and they are not all due to the temperatures at which 
normal plant respiration takes place. Therefore, the agriculturist cannot 
fed quite easy in mind until the carbonisation of his hay has taken place, 
for even if the hay is very dry, some water be may engendered in the pro¬ 
cess (1). 

441 - Preservation of Canvas Sacks Intended for the Reception of Products Used 
in Agriculture. — Lavergne, G., in the Comptcs rendus de VAcaiUmvu £ Agriculture de 
France, VoL VIII, No. 1, pp. 39-30, Paris, January 5. 1921. 

The author, having had occasion to saturate with carbon dioxide 
large quantities of natural alkali carbonates extracted from Vichy water, 
spread them, in order to carry out the process, upon screens covered with 
more or less fine canvas, and found the fabrics were rapidly destroyed by 
the corrosive action of the damp carbonates, so that it was necessary 
constantly to renew the canvas. The idea then struck ‘him to silicate the 
material; this increased the duration of the canvas tenfold, and effected a 
considerable reduction in expense. 

He therefore suggests that the process might be applied for the purpose 
of preserving the large coarse canvas sacks used for keeping various sub¬ 
stances required in agriculture (fertilisers, chemical products, etc.) and 
which wear out very soon. 

The experiment is most easily carried out by diluting one litre of 
silicate of potash or soda with twenty litres of water, immersing the sack 
in this mixture until it is well impregnated, then wring it out well in 
order to recover some of the liquid, which can be used again. 


(1) The fact that the spontaneous combustion of bay is more common in same countries, 
such as Switzerland, and less in others, such as Italy, suggests the importance of studying 
the frequency of spontaneous combustion in different localities and different qualities of 
hay. {Ed.) 
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GENERAL INFORMATION 

442 - Hie Creation of an Institute for foe Protection of Agriculture, in Brazil. — 

MtmsU.no da agncuUura Industna e Commercw Regulamento do Institute Btologtco- 
de Defesa A&tcola approvado pelo Becreto N . 14 356, of September I 5 > 1920, 20 pp. 
Rio de Janekp, 1920. 

By decree No. 14356 of the President of the United States of Brazil, 
under date of September 15, 1920, a biological institute for the protection 
of Agriculture has been created at Rio de Janeiro. The duties devolving 
upon the said Institute are as follows — 

A) The encouragement and promotion of scientific researches and 
experiments having as their objects a thorough acquaintance with the 
diseases and pests of cultivated and wild plants, together with the best 
means for their control 

To this end the Institute is required to : — 

1) Carry out researches on the action of plant or animal parasites 
upon plants, and on the pathological changes that ensue. 

2) Cany out lesearches on non parasitic diseases, and on cases of 
teratology. 

3) Study experimentally the immunity or resistance of agricul¬ 
tural plants to their parasites. 

4) Study the microbiology of the soil in connection with plant life 
and growth. 

5) Encourage the study of control measures, and experiments in 
combating diseases, to test insecticidal and fungicidal materials. To 
answer the questions asked by Associations or private individuals, to 
take every means of making krfown the results obtained etc. 

6) Establish advanced and special courses of study in matters con¬ 
nected with the objects of the Institute. 

7) Inspect and control the importation and exportation of plants, 
and parts of plants, fruits, seeds, tubers, bulbs, etc. 

B) The Agricultural Colleges, Experiment Stations and all similar 
Institutions and Services under the control of the Ministry of Agriculture, 
or subsidised by the Federal Government, shall collaborate with the new* 
service. 

C) The Biological Institute for the Protection of Agriculture shall 
include the following services — 

1) Service of Plant Pathology 

2) Service of Agricultural Entomology. 
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3) Service of the Selection of Immune or Resistant, Plants. 

4) Sanitary Service of Plant Inspection. 

5) Laboratory of Soil Microbiology. 

6) Demonstration and Experiment Field. 

The decree is accompanied by the regulations of the Institute, with 
detailed information regarding the work of the different services, the 
staff, and the publications, of the Institute, as well as a complete account 
of the significance and importance of the new Institution. 

443 - Decree of the Minister of Agriculture Authorising the Importation into Italy 
of Living Plants, Parts of Plants, Seeds, and other Plant Products .—Gasszeua utft- 
ciale del Regno d? Italia, year 1921, No , 7 , pp. 331 - 332 * Rome, Match 25,1921. 

With the view of providing the supervision of the importation of living 
plants, parts of plants, seeds/and other plant products, with the organi¬ 
sation required by the resumption of trade, the Italian Minister of Agri¬ 
culture has decreed under date of February 21, 1921. — 

Art. 1. — The importation from abroad of living plants, parts of 
plants, seeds, or other plant products, intended for cultivation, or repro¬ 
duction, must be effected though the Customs Offices of Turin, Milan, 
Verona, Udine, Venice, Ventimiglia, Genoa, Leghorn, Rome, Naples, Ca¬ 
tania, Syracuse, Palermo, Cagliari, Brindisi, and Tarento 

Art. 2. — Should packages containing such plants, or portions of 
plants, be presented at other Customs offices, they are to be refused. 
They may, however, be dispatched to the nearest of the Customs offices 
mentioned in Art. x« if the persons interested intimate to the Customs 
Authorities their willingness to defray the extra cost of carriage thereby, 
entailed. 

Art, 3. — The cases mentioned in the preceding articles, on arrival 
at one of the customs offices enumerated in Art. 1., are allowed to be 
imported after examination by a special Phytopathological Delegate no¬ 
minated to the local customs Authorities by the Minister of Agriculture, 
without prejudice to the provisions of Art. 18 of the regulation of March 12, 
1916, No. 723 (1). 

Art. 4. — If permission is given for the importation of the packages, 
the necessary precautions prescribed by Arts. 18, 20 and 21 of the regu¬ 
lation of March 12, 1916, No. 723 are taken by the special Delegate, at the 
expense of the persons interested. 

Art. 5. — Citrus trees, or portion of such trees, with the exception 
of their fruits, no matter whence they have come, which after the examina¬ 
tion of the Phytopathological Delegate prove to be free from parasites, are 
permitted to be imported, but have to undergo a period of quarantine ac¬ 
cording to Art. 20 of the regulation of March 1916, No 723. 

Art. 6. — The provisions of Art. 5 are applicable to fruit trees or 

(z) This is a regulation relating to the carrying out of the provision of the law, No. 888 
under date of June 26, 1913 for the prevention and control of plant diseases. Cf. Intern. 
Instjltut op agric , Annuaire international de legislation a^rtcole, Year VI (1916), pp. 875-887. 
Rome, 1917 (Ed) 
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portions theieof, with the exception of the fruits, coining from Canada, 
the United States of America, Chili, the Hawaian Ides, Japan, China, and 
Australia. 

Art. 7. — The seeds of forage plants may be imported, provided they 
have been found to be free from any species of Cuscuta. This must be 
ascertained by the Phytopathological Delegate himself, or by an authorised 
Seed Central Laboratory, utilising a sample taken by the said Delegate. 

The expenses of carriage and of analysis are chaiged to the interested 
persons. * 

Art. 8. — The importation is suspended of the following plants, 
or parts of plants* — 

(a) Cuttings and rooted cuttings of European or American vines 
coming from France, Spain, the United States and Canada in view of 
their possible infection with black-rot of the grape (Guignardia Bidwellii ), 
without prejudice to the antiphylloxera regulations in force. 

(b) Plants, bark, or decorticated branches and stems of chestnuts 
from the United States, as a precaution against American canker (Endothia 
parasitica }. 

{c) Fresh fruits from all the following States . — Canada, United 
States, Chili, Hawaian Isles, Japan, China, Australia, as a precaution 
against San Jose scale (Aonidiella perniciosa ), Laspeyresia molesta and 
foreign fruit fleas. 

(d) Citrus fruits from all foreign countries as a precaution against 
the citrus scale [Lepidosaphes gloverii , and the white fly {Aleyrodes citri }. 

[e) Potato tubers, the fruits and green parts of Solanaceae (tomatos, 
egg-fruit plants, capsicums, etc.) from all foreign countries as a precaution 
against black scab of potato (Synchytrium endobioticum , Phihorimaea 
operculetta , and the American beetles Doriphora decemlineata and Epitrix 
cucumeris. 

Art . 9. — The preceding provisions do not apply to importations 
made at the instance of the Ministry of Agriculture. 

Art. 10. — Plant products intended for food and for industrial 
purposes with the exception of those mentioned in Art. 8., are allowed 
to pass by all the customs offices, without prejudice to the provirions of 
Art. 17 of the by-law of March 12, 1916, No 723. 

Art rz. — The decrees of the M in istry of Agriculture under date 
of April 25, 1917 and July 12, 1917, are abrogated {1). 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

444 - Origin of Puccinia Pittieriana, Rust Injurious to Potato in Costa Rica, 
and io Potato and Tomato in Ecuador. — Arthur, J C , in Science, New Series*, 
Vol. VZU, No. 1367* pp. 228-229 Lancaster, Pa, March xi, 1921 

In 1920 the author called attention to the threatened introduction 
into the United States of two rust diseases, Puccinia Pittieriana and P- 


(1) See R , July, 1917, No. 67^, and J?., Sept, 1917. No 865. (Ed ). 
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Arachidis , the former attacks potatoes and tomatoes and the second 
the peanut (i). Since then the latter fungus has been found in one field 
in Florida where all vestige of it was immediately destroyed. 

In 1918, P. Pittieriana was very abundant in the experiment station 
grounds at Ambato (Ecuador) and was not only harmful to potatoes 
but even more so to tomatoes, lhis was the first report of the rust ir> 
South America, having previously been known only on the highlands of 
Costa Rica on the potato alone. In Ecuador it showed decided preference 
for North American varieties of tomato. 

In January 1920, A. Pa^hano, (Ambato Station botanist) who makes 
a special study of the rust question, stated that the parasite was introduced 
into Ecuador from the United States. 

According to later information from the same authority, the disease 
was not so prevalent during 1919 as it was is 1918, but had the same rela¬ 
tive predominance on the tomato, especially on the North American varieties. 
He also modifies his views regarding its origin. The author considers 
that the susceptibility of North American varieties has no special signi¬ 
ficance with reference to the question of native host or habitat. It may 
safely be assumed that appearance of the potato lust in the gardens of 
central Ecuador indicates that it may be found on uncultivated native 
plants in that same region. The Solanum rusts of tropical and semitropical 
America are numerous, but have been little studied, and those of Ecuador 
hardly at all. 

There is a rust reported from Colombia on Sarache edalis , a dose rela¬ 
tive of Solanum, which much resembles the potato rust except that it has 
slightly larger spores. This same rust on another spedes of Sarache 
was found dose by P. Pittieriana on Mt. Irazu (Costa Rica) by E. W. D. 
Hoi. way, who notified the author that this plant known as " yerba mora ” 
is common in the gardens there. There is also very similar rust found on 
the wild Solanum triquetrum , ranging southward from central Texas into the 
adjacent region of Mexico; this form however, has slightly smaller 
spores than P. Pittieriana. Only actual trial can prove if these forms can 
be transferred from one host to another, and if the size of the spores is 
in any way dependent upon the host. 

A variation in spore-size apparently dependent on the host is found to 
occur in the cases of other species. The spores from P. Pittieriana are 
remarkably uniform in size. Whether the three forms of Solanaceous rusts 
herereferedtoarethesam* or not, it is fairly safe to assume thatP Pittie¬ 
riana originated somewhere between Ecuador and Costa Rica on hosts 
native to the localities. 


(1} See R . 9 July-Aug., 1920, No. 813 [Ed) 
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445 - Influence of Temperature and Humidity on the Growth of Pseudomonas 
Citri and its Host Plants and on Infectionand Development of the Disease (i).— 

Peltier G. I#, (Alabama Agricultural Expeiiment Station, in Journal of A^ncutitual 
' Research, Vol. NX. No 6,pp 447-506, figs 1, tables 21, bibliogi, of 17 woiks, Washington 
D. C. Dec , 15 , 1920. 

Results of experiment tests undertaken at the Plant Physiology Labo¬ 
ratory, University of Illinois, during the winter season 1918-19 and 1919-20, 
lasting in all for a period of 8 months. 

The minimum temperature for growth in culture of Pseudomonas 
citri Hasse the well ’known cause of the disease of the Rutaceae termed 
“ Citrus Canker, ” is about 5°C, the optimum between 20° and 30°, the 
maximum about 35 0 for a period of 24 hours, and a thermal death point 
between 49 0 and 5 2°. 

The influence of humidity on the viability of the organism is very distinet 
and is closely associated with temperature. At low temperatures, humidity 
appears to have little or no influence, while at high temperatures and high 
humidities, it is the limiting factor At medium humidities at all tempe¬ 
ratures, the organism is viable for the period of experiment Seme fac¬ 
tors or factor other than the rapidity of drying must, therefore, be re 
sponsible for these results. 

The plants to act as host for Ps. Citri during the experiments under 
glass were: Poncirus trifoliata (L) Raf. Rusk dtrange (hybrid between 
P. trifoliata and Citrus sinensis Osbeck), and C, mitis Blanco. The plants 
were grown from seed in the Crop Physiology greenhouses at Washington 
D. C A large number of seedlings of P. trifoliate were shipped from 
Auburn (Alabama). 

These plants varied distinctly in their reaction to tempeiature and 
humidity, especially at low and high temperatures. However, the optimum 
temperature for alt the plants used was between 20° and 30°C. Except 
for a few slight variations, the same temperature relations hold good in 
the field. 

Three conditions are essential for infection: the presence of free 
moisture on the plant, a suitable temperature, and an actively growing 
plant. 

The life of the organism in culture and outside the host plant is ruled 
by an entirely different set of conditions from those which control it when 
it i$ parasitically active in the host plant. Likewise, the conditions neces¬ 
sary for initial infection of the plant differ. 

The period of initial infection must be clearly distinguished from the 
period of incubation and subsequent development of the disease. 

The conditions which determine the most active growth of the host 
plant are also responsible for the most rapid development oi the disease. 

The organism is active in the tissues so long as the host cells are 
active, and when the plant is forced into dormancy the organism becomes 
inactive and the disease is then quiescent 

(r) See also R. July-Sept 1919, Nos 1038 and 1030 {Td ) 
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Environmental conditions play an exceedingly important role in the 
susceptibility and resistance of citrus plants to canker. 

The results indicate that it will be necessary to study the behaviour 
of the host plant in its natural surroundings, and its relation to the casual 
organism before any scientific selection for disease resistance can be made. 

446 - The Influence of Soil Factors In Disease Resistance. — Howard, a. (imperial 
Economic Botanist, Pnsa, India, in the Annals of Applied Biology, vol VII, No. 4, pp. 
373-389* figs 5 * London, Feb., 1921. 

During the last 15 years, opportunities of growing the same crop in 
India under widely different conditions of soil and climate, and of studying 
the distribution of the crops have been utilised, and observat'ons on the 
incidence of disease have been made and of the general conditions which 
appear to precede serious damage by parasites. An attempt has also been 
made to ascertain what soil factors are responsible in lowering the natuial 
resistance of a crop to attack. A systematic examination of the root 
system has been made in every case. The results are here summed up 
with a view to suggesting the importance of paying much more attention 
in future investigations of diseases, to the general facts of root develop¬ 
ment, and to the condition of the absorptive areas of the root S3 T stem both 
before the actual advent of the p rasite and during the period when the 
disease is actually established. Up to the present, attention has been paid 
chiefly to the influence of soil aeration and soil temperature on disease- 
resistance. 

T. Soil aeration . — Not only does soil aeration influence the amount 
of growth, but also the development of the root system and crop resistance 
to disease, and in some cases actually causes disease. For example, 
investigations, made with the Java indigo ( Indigofera arrecta Hochst.) 
idicated that the wilt disease has no connection with a parasite, 
but that wilt was produced experimentally in the following ways: — 
[a) By the mutilation of the root system; (b) by deep interculture, du¬ 
ring the rains, of indigo sown in lines; (c) by October and November 
cultivation of old indigo, dependent for its crude sap on superficial roots 
which are destroyed by cultivation of the land and encourages wilt. Mulch¬ 
ing the surface with straw to preserve moisture and to prevent these roots 
drying up as the season changes, has the reverse effect; (d) by cutting 
back young rapidly growing August sown plants in October, when the re¬ 
serve materials in the taproot are insufficient for root regeneration ; (e) by 
complete cutting back in cold weather; (/) by waterlogging slowly from 
below during the rains, by closing the drainage opening of lysimeters. 

Disease appears to result from damage to the fine roots and nodules 
under circumstances where root regeneration is difficult or impossible. 
Wilt generally occurs during the latter half of the rainy season and the a- 
gency which may be considered the cause of this effect has been found 
to be defective soil aeration due to the upward rise of the groundwater, 
combined with the destruction of the porosity of the surface soil by heavy 
rain which leads to root asphyxiation. Confirmatory evidence that wilt 
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during the rains is due to the destruction of the fine roots and nodules 
caused by poor soil aeration has been obtained in several directions. Ob¬ 
servations have also been made with Hibiscus canndbinus Iy. and sann 
(Croialaria luncea), where deep rooted varieties are commonly addicted 
to wilt, but the shallow rooted types are affected to a negligible extent. 
The surface rooted species like Hibiscus Sabdariffa Iy. thrive, even if the 
soil occasionally becomes waterlogged. 

It is evident from these observations that no parasite appears to be 
involved in any of the cases mentioned. 

In connection with the wilt disease of indigo and of H cannabinus , 
observations were also, made on the conditions which appear to precede 
the attacks ot two insects Psylla isitis Buckt on indigo, and the red cotton 
bug (Dysdercus cingtdatus) Fabr. on the latter. It is has been frequently 
observed at Pusa that applications of fresh undecayed organic manure 
applied shortly before sowing, as well as oil cake dressings after sowing are 
always followed by severe attacks of Psylla , and in all cases examined root 
discolouration precedes and accompanies insect attack. A change in the 
cell sap arising from root damage apparently prepared the way for the red 
cotton bug on H. cannabinus . 

The author also studied the rusts of wheat and linseed, and discovered 
that several of the most rust resistant wheats at Pusa are very shallow 
rooted in comparison with the deep rooted types liable to disease The same 
holds good with the linseed, and in this case the shallow rooted types are 
turgid, white, and exceedingly vigorous and the deep rooted starved and 
mudi discoloured. Further observations of the red lot (Culleioinchum 
falcatum Went), of sugar cane leads the author to state that the poor 
physical texture of black soils appears to render this crop very susceptible 
to red rot and that soil aeration and health}' root development confer a high 
degree of immunity on the sugar cane 

Eyperiments conducted in connection with gieen fly [Aphvies) on 
fruit trees showed that there is a definite relation between wintei irrigation 
and green fly, and that the control of greenfly must be sought ehewheie 
than in the destruction of the insect. The insect can only attack trees 
in an abnormal condition, and recognition of this fact should be an encoura¬ 
gement to undv rtake more detailed investigations of the soil, root system 
and of the sap of trees affected by green fly. 

II. Soil Temperature. — Although soil temperature is such an impor¬ 
tant factor in the distribution of crops in India, both as regards season and 
areas covered, little attention has previously been paid to this growth 
factor in considering the occurrence of disease. 

One of the difficulties in wheat cultivation in Bihar and the eastern 
districts of the United Provinces is to establish the crop, and early sowings 
were in every case destroyed by Termites, while in the later ones the damage 
was negligible aad normal root development and growth took place. The 
author attributes this to the fall in the soil temperature during the second 
half of October as Termites were found feeding on a set of seedlings which had 
been practically destroyed by soil temperature above the maximum foi 
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growth. Examination of the root system provided the due which soon 
led to the discovery of the cause of the trouble, and the remedy worked 
out has since been widely adopted on the indigo estates of this tract. 

The einkorn ( Triticum monococcum vulgare Kche.) is well known 
to be very resistant to the attacks of black rust ( Puccinia graminis Pers.). 
In 1907, a plot ot this wheat was grown at Pusa when it was found to be 
immune to all three species of rust which occur in N. E India. The plants 
were however still in the vegetative condition at harvest time and were 
allowed to grow during the hot weather to see if any ears would form. 
No change of this kind took plact, but early in May they were found to be 
severely attacked by P. graminis It should be noted that a prolonged rise 
of temperature led to a complete loss of disease resistance in a species consi¬ 
dered to be immune to this fungus. 

Many more examples of disease resistance in other parts of the world 
must however be examined before it can be definitely stated as to how 
far immunity depends on morphological root fitness for the environment, 
and how far it is inherent in the natural resistance of the protoplasm 
to the invasion of a parasite. 

4 17 - Rust Resistant Varieties of Oats, in the United States. — See No, 376, of tins 
Review. 

4 j.t-> - Resistance of Beans to Certain Diseases in New York State. — See No. 37^, of 
this Rtueu>. 

449 - Fungicidal Dusts for Control of Wheat Smut (T/ 7 /ef.'a TrJtici ). — M\ckie, 
W. W., and Briggs, F. N , in Science , new series, Vol. LI1, No 1353 , pp. 540-541. 
Lancaster, Pa. Dec., 1920. 

Results of using copper sulphate dust in the control of bunt [Ttlldia 
Tfitici) at Berkeley (California). 

The partial success obtained by using flowers of sulphur as a means of 
prevention in California, and the reported success obtained with copper 
carbonate (i) in New South Wales encouraged new attempts at dust 
treatments. 

Little Club wheat dusted with spores of T. Tritici at the rate of 1 pt. 
of spores to 750 pts. of seed by weight, and treated according to standard 
formulas, gave the following results shown in Table. 

Sowings were made in rows on the rod-row system on March 8, 1920, 
and later, which accounts for the somewhat light smut attack. After 
the grain was threshed, considerable injury to the seed coats was observed 
permitting maximum copper sulphate injury. 

The tests were replicated from 2 to 9 times and the average tabulated. 

The results from the various tests demonstrate the effectiveness of 
copper sulphate dust when mixed with equal parts of calcium carbonated 
dust, in the control of bunt attack due to seed borne spores. No damage 
to seed germination occurred. Copper carbonate dust was equally 


• x) See R April 1920 No 469 (Erf) 
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Treatment 

I 

i 


— 

— 

Smutted 

Smutted 

Fungicide 

1 Cerminn- 
Strcngth I tion 

1 

plants 

heads 

¥ 


1 % 

% 

1 % 

Control. 


1 

99.0 

12.8 

6.2 

Formaldehyd. .... 

I-40 

98.0 

0. 

O. 

Copper bulphate. . 

1-4 

12-5 

0. 

O. 

Copper suli hate . 

1-4 I 

[ — 

— 

— 

Copper sulphate - 1 - lime solution. 

i~8 

80.0 

i -7 

0.4 

Copper carbonate.. 

1 dust 

953 

0. 

0. 

Copper sulphate .. 

Copper sulphate dust mixed with calcium carbo- 

1 » 

54.1 

0. 

: 

O. 

nate du&t (1 — 1) .. 

1 * 

983 

0. 

O. 

Copper sulphate and lime ducted separately . . . 

! ’ 

96-5 

I 

0. 

O. 


effective. These dusts, especially the copper sulphate, adhered closely and 
completely covered all parts of the seed wheat. The process of shaking 
the wheat in dusting removed a large portion of the bunt spores. Two 
ounces of the dusts per bushel are considered ample. Further experimenta¬ 
tion is, however, desirable before the dust methods are put into general 
practice. 

450 - Diseases and Insect Pests of the Cotton Plant in U S, A — See No 3S8 1 
of this Renew. 

451 - Cepha/euros my coidea and Pestalozzia Hartigii Parasites on Tea 
Plants in Ceylcn. — See No. 303, of this Rtiuw 

452 - Plant and Animal Parasites Found on some Medicinal and Essential-Oil Plants 
In Italy. — Parisi, R, in the Rzzista di Patologni ze otile, year XI, Nos, 1-2, pp. 1-16. 
Pavia, March, 1921. 

Prof. F. Cavara, Director of the Royal Botanic Gardens of Naples, 
found upon certain medicinal and perfume plants that are largely cultivated 
in those gardens, several parasites (both plant and animal), which he sent 
to the author for examination and study. 

Ihe plant parasites enumerated are as follows: — 

(1) Physoderma Debeamii Bubak, on the leaves of S cilia maritima ; 
very injurious to this plant. 

(2) Vromyccs Rumicis (Schum.) Winter, on the leaves of Rumex 
Patientia . 

(3) Phragmidium sitbcoriicium (Schr.) Wint., on the leaves of Rosa 
cenu folia . 

(4) Thielavia basicola (B. and Br.) Zopf., on young plants of Airopa 
Belladonna , in the propagation green-houses; the fungus had not before 
been met with on this Solanacea ; in 1920, it destroyed 90 % of the young 
plants in a few days. 

(5) Ramularia variahilis Fuck., on the leaves of Digitalis purpurea ; 
the parasite attacks all varieties of this plant; the least susceptible is 
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the Sardinian iomentosa variety. According to Prof. Cavara, experiments 
carried out have shown that the fungus has a considerable influence upon 
the elaboration of the active principle of the plant. 

(6) Heterosporium gracile (Wallr) Sacc. on the leaves of Iris pallida. 

(j) Macrosporium Papaveris n. sp., on the young green capsules, 
of Papaver somniferum, var. with white seeds, the author here gives, in 
Latin, the description of the new micromycete. 

(8) Macr. Cavarae n. sp., on the leaves, even the cotyledons, of 
many varieties of Ricimis communis . The author describes this species and 
from what he observed, the plantations of castor plants that had been 
manured with calcium cyanamide had suffered most from the attacks of 
this parasite. 

(9) Macr. Solani Ell. and Mart., on the leaves of Hyoscyamus albus 
H. niger , and Atropa Bellandonna , as well as on the leaves and fruits of 
Datura Stramonium , D. Metel, and D. fastuosa. 

(10) Pleospora Melissae (Desm) Parisi on the leaves of Melissa 
Officinalis. 

The author mentions the following animal parasites: — 

(1) ffetercdera radicicola Greef, in the root-system of Althaea offici¬ 
nalis. 

(2) Chryso7nplialus dictyospermi (Morg.) Leon, on the leaves of some 
five-year-old specimes of Cinnamon Camphora. 

{3) Aulacaspis rosae (Bche) Chell, on the stems of Althaea officinalis. 

Icerya purchasi Mask, on a single hybrid specimen of “ Rose 
de l'Hay. ” 

453 -Wart Disease of Potato ( Synchytriam endobioticum) also attacks Tomato 
Plants, in Pennsylvania (1). — Weekly News Letter , Vol. VIII, No. 30, p. 3. Washing¬ 
ton, Feb, 23, 1921. 

Recent investigations made by the United States Department of Agri¬ 
culture on the control of the potato wart disease (Synchyirium endobioticum 
(Schilb) Perc, =-Chrysophlydis endobiotica Sch lb.), a European trouble found 
in North America in 19x8, disclosed the fact that this disease also attacks 
tomatoes. Out of 28 varieties of tomatoes planted in the wart-infested 
gardens of the eastern Pennsylvania, 26 were found to be susceptible to 
the disease. 

It is at present known to be in confined to gardens in a few mining 
villages in Pennsylvania, West Virginia and Maryland. The disease attacks 
only the steins and roots of the plant, causing the formation of small warts ; 
it probably does not reduce the yield of fruit. 

The importance of the discovery of the susceptibility of tomatoes to 
potato wart lies in the fact that affected tomato plants will serve to carry 
the disease over from year to year in the absence, of potatoes, and to intro¬ 
duce it into new localities through the transplanting of tomato seedlings 
grown in infested soil. It is not yet definitely known whether all varieties 


( 1 ) See H , Apia, lyiy, No. 5^>. (Ed) 
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of tomato are susceptible to wart disease, but it is feared that such may be 
the case. Other plants belonging to the Solanaceae are suspected of 
being susceptible to wart and some have already been tested, but with 
inconclusive results; the tests, will for this reason, be repeated. 

454 - Onion Smut ( Urocystis Cepulae) in England (i). — Ministry of Agriculture 
and Fisheries , I^eaftet No. 365, pp.-i-6, figs, 2, London, Feb., 1931. 

The attacks in England of Onion Smut (Urocystis Cepulae) are con¬ 
fined at present to five centres. They occur in strictly localised areas in 
the following localities: near Northampton, St Neots and Kendal, and in 
market gardens in two districts in Northumberland. 

A description of the disease, method of infection and means of control 
are here given . 

Leeks are, if anything, even more susceptible to smut than onions, 
so that the cultivation of this crop, and also of shallots, should be confined 
to soil free from contamination. 

The application c f a solution of formaldehyde to the drills at the time 
of sowing, has, however, proved very effective. The Ministry of Agricul¬ 
ture in London is carrying out trials with this substance in the hope of being 
able to recommend a simple and satisfactory method of treatment. 

Onion smut was scheduled in 1920 under the Destructive Insect and 
Pests Act. Under the Order no person is allowed to sow onion seed in the 
locality declared by the Ministry to be an " infected place Onion plants 
grown in an infected place may not be removed until the plants have been 
inspected whilst growing, by an Inspector of the Ministry and certified 
by him to be free from smut, and have been washed free from soil. Any 
person in charge of land on which onion smut exists must notify the fact 
to the Ministry or to an Inspector of the Ministry. If smut is found to 
exist in any subsequent year, a father notification of disease must be given. 
Any person failing to comply with the requirements of this Order is' liable 
to a penalty not exceeding ten pounds (sterling). 

455 - Ssptoria Iridis, a Spherioidea Injurious to the Iris in latium. — couzza, c., 
in Le Stazioni sperimeniaU agrane itahane , Vol. 3 yIU, No. 12, pp. 494-501., 2 figs., 1 plate. 
Modena, 1930. 

A fungoid disease of which little is so far known, attacks plants of 
Iris fiorentina and I, germanica in many parts of the Communes of Marino, 
Grottaferrata, and Albano. 

When first infected, the leaves of the diseased plants have on their 
surface a few, dry, round areas surrounded by a lighther halo. Gradually 
the number of these spots increases, and the patches tend to extend in a 
longitudinal direction, and finally assume an elliptical shape. They are 
often striated, especially when the plants grow in damp localities. The 
spots increase in number and size, so that finally the leaves wither very 
rapidly. When the disease is far developed, the lower leaves of the plants 

(1) Sec R . June 1919 No 792. (Etf,). 
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wither entirely, and the others are more or less covered with spots. Those 
on the flower-stalk at once assume an elongated form, and the epidermis 
and also the cells beneath the spots are completely destroyed by a micro¬ 
organism, which, however, is in no way connected with the agent of the 
disease in question. The plants wither most in the summer; in the spring 
the disease passes almost unnoticed, as the leaves are young. - When the 
malady has attained an advanced stage, that is to say, as soon as the 
spots begin to assume an opaque brown colour, small bodies appear which 
are first ydlow and become gradual^ darker, till they are at length deep 
yellow. These are the fructification (pycnidia) of a spherioidea considered 
by the author as the cause of the disease, and which he identifies as 
Septoria I rid is Massal. 

The disease is most commonly met with on plants growing in damp 
soil and very close .together; if thickly planted, the disease also appears, 
even on dry soils. Under similar conditions, thick clumps of iris are more 
exposed to the malady than plants growing some distance apart. The 
greatest injury is to be observed where the soil is rich in organic matter, 
and where the potash content is insufficient for the requirements of the 
plants. Artificial infection experiments have proved that the disease 
spreads without there being any lesions in the epidermis, for the germinat¬ 
ing micelium penetrates into the interior of the parenchyma of the leaves 
and flow T er-stalks through the openings of the stomata. 

As regards the control of the disease, in order to prevent it, or at any 
rate lessen it as much as possible, the irises must be thinned out every year, 
and all dry parts or green leaves that show the spots characteristic of the 
different stages of infection should be removed and burnt, as the spores of 
the parasite are very long-lived. 

It is also advisable to examine the plants from time to time, when first 
they put forth their leaves, in order that any of the latter which show signs 
of the disease may at once be removed. Great attention must be paid to 
the drainage of the beds, and the plants should be liberally supplied with 
fertilisers containing potash lime and phosphates. The fungicides that 
give the best results are those consisting of salts of copper and iron, but 
they are only useful as preventive measures. 

456 - Botrytis galanthina Mould Injurious to Galanthus spp. tn England. 

— Aknot S., in The Ganhvu's Chronicle , Vol. IyXIX, No. 1780, figs. 1. London, 
Frb., 5, 19:1. 

The author states that after many years experience he has noticed 
that a mild season, or one with frequent alternations of wet weather and 
frost, in the time when the fungus [Botivtis k alanthina) seems to appear 
most frequently and to be most virulent on the snowdrop plants {Golan - 
thus spp.). 

The fungus is not difficult to detect if the plants are examined closely. 
The first appearance consist in a greyish mould around the plant just at 
the surface of the soil. This mould spreads until the whole, or nearly all 
the leaves and flowers are covered, should the stem not collapse before that 
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happens. The author does not consider that it is possible to cure each 
individual plant attacked, as the disease comes from below and the bulbs 
are badly aff ected also. He recommends instead, the caraful lifting of 
the plant and burning it. This should, if possible, be done as soon as the 
fungus is detected. 

It is probable that by spra}dng the unaffected plants with a fungicide, 
the spread of the disease might be checked. The author has found that 
with timely removal of affected bulbs, if supplemented by a dressing of 
flowers of sulphur on the soil, the disease did not reappear, either in that 
or the following season on the same groups. 

The f ung us is not restricted to plants in gardens but has also been 
observed on those plants which have been naturalised for generations in 
grass and especially under trees. The author has never seen the disease 
on Gal. fjlicaius. 

In addition to burning the diseased plant it Is advised also to bum 
some of the surface soil round about it and also that which is in contact 
with the roots and bulb. 

457 - A Baeteriosis of the Ivy Observed in France. - Killian c., in the Compte * 
rendus des stances dc la Sncietc dc Biologic , Vol. IyXXXlV, No 4, pp. 224-226. Pa - 
ris, 1021. 

I/Xndau was the first to describe, in 1904, under the name of " Efeu- 
krebs " (ivy canker), a disease of the ivy which he attributed to bacte¬ 
rial agency, without, however, giving any experimental proof of this asser¬ 
tion. In 1920 Arxatjd added some details to this descriptive study. 

In 1916, the author succeeded in isolating the pathogenetic agent 
and reproducing the disease experimentally, at the Botanical Institute of 
the University of Strasburg. The micro-organism was isolated from recent 
lesions, those in the interior of the tissues being selected. Small pieces 
of pith from the stem were placed in suspension in an infusion of ivy of 
which some drops had been placed on ivy gelatine. Amongst the colonies 
thus obtained one species of bacillus was clearly predominant; the author 
describes its cultural and morphological characters, but does not give 
its name. 

Pure cultures were made during the months of July, August and Sept¬ 
ember under the following conditions:— 

(1) Fifty young plants, of erect or climbing habit, were inoculated 
by punctures made in both adult and young organs, and were kept, for 
the most part, in a damp atmosphere. The younger portions soon sho¬ 
wed the blackening, characteristic of the disease; the adult parts, how- 
wever, remained completely unaffected; (2) some young control plants 
punctured with sterilised instruments remained immune; (3) twenty 
young plants cultivated in pots were successfully inoculated. Thus, 
cuttings appear to be more susceptible than older plants to the disease. 

The bacillus found later in the lesons was compared and identified 
with that emplo3 T ed in the inoculations. 

If the young inoculated plants are kept in an ordinary atmosphere, 
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they show no sigus of the disease until after the third week; in a damp 
greenhouse, however, the black discoloration appears at the end of the 
first week. The dark patches increase in size rapidly (spreading as 
much as 1 cm. a da} 7 ). . They pass from the stem to the petiole, and then 
to the lamina. The young soft portions of the plant usually succumb 
when attacked, but the adult parts are more resistant: it often happens 
that the course of the lesions which have spread rapidly during the first 
week is afterwards arrested. The greater the age of the stem, the more like¬ 
lihood is there of its recovery. This is due to the structure of the 
tissues, as has been proved by the anatomical study of both natural, and 
artificial lesions In the diseased leaf the centre of infection is easily 
recognised, it consists of hypertrophied cdls that project, raising the 
epidermis. Around this centre of infectior, which is crowded with bacilli, 
there is a wide zone of dead cells, that pass insensibly into the normal 
tissues, and are wholly free from micro-organism In the case of young 
leaves which have been infested from a very early stage, the centre of 
infection contains no cells, but consists of a large circular cavity full of 
bacilli, so that there is no spreading of the disease from a central point, 
such as occurs in the adult portions of the plant. 

In the above-mentioned cases, the leaf is probably infected from 
without, but the disease can also spread internally. When introduced 
into the stem, the bacilli after having infected the petiole, make their 
way chiefly along the veins. This is also the usual manner in which they 
spread through the stem. At first, the parasites are only present in small 
numbeis in the cortex, but they soon multiply there, and destroy the cor¬ 
tical tissues. The walls of the cells being absorbed, leave the way dear 
for the invasion of the neighbouring cells. Thus, rows of infected cdls 
are formed in the midst of the normal tissues. The latter, when in contact 
with diseased cells are especially rich in oxalate of calcium and starch. 
The bacilli collect by preference in elongated cells in the vessds, and ge¬ 
nerally choose the sieve-tubes, where they devdop best. The vascular 
tissue thus can be infested with bacilli, while the cortex is completdy 
free from them. The bacilli in the stem, following the lines of least res¬ 
istance, take a longitudinal course, whereas in the leaf, they spread in 
all directions. On account of the more solid structure of the stem, the 
progress of the parasites is retarded. 

Very frequently, the host gets the upper hand, in which case, wound- 
callus is formed lound the centre of infection, as has been described by 

I/DSTDAU. 

458 - Disease and Insect Pests of Citrons in Tunis. — See &o. 395 of this Review. 

45 j - Fusarium cabense, Hyphomycete Injurious to Banana in the Philip¬ 
pines.— I/EE, H A , and Serrano, F. B., in The Philippine Agricultural Review , Vol. 
XIII, No 2, pp 128-129. Manila, 1920. 

Plants of the Latundan variety of the banana (Musa sapientum) 
have been observed with banana wilt at Los Bands and Calamba in La¬ 
guna Province, and San Luis, Lemery and Taal in Batangas Province. 
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According to the investigations made by Brandes in Porto Rico, the di¬ 
sease is due to the fungus Fusarium cnbense E. F. Smith, 

The authors have isolated a species of Fusarium uniformly from the 
affected plants in Laguna, which agrees closely with the description of 
F. cnbense . The fungus was inoculated with a needle into the pseudo- 
stems of healthy banana plants, and the characteristic discolouration 
was obtained, which is typical of banana wilt. Inoculations with a 
needle without the fungus have given negative results. 

The authors state, that up till now the Latunda variety has in their 
experience been the only variety susceptible. Other varieties equally 
desirable also exist which are apparently resistant. Prevention of this 
disease will therefore be based upon the distribution of resistant varieties 
to affected localities. 

Results from inoculations with F. cnbense upon abaca plants (M. 
iextilis) indicate that the latter is resistant to this disease. 

WEEDS AND PARASITIC FLOWERING PLANTS 

460 - Clathrosorus Campanulae n. gen. and n. sp. of Plasmodiophoraceae, 
Parasitic on the Weed Campanula rapunculoides , in Denmark. — 

FERDiNANDsm, C., and Winge, O , in Annils of Botany , Vol. XXXIV, No. * 3 < 5 , 
pp. 467-469, id. 1. Eondon, Oct, 1920. 

In 1918 in a garden in Soro, Sealand (Denmark), numerous small 
swellings, resembling to a certain extent the bacterial tubers of leguminous 
plants, were observed on the roots of roguing bluebells (Campanula rapun- 
culoides). 

The authors were able to ascertain that these swellings were due to a 
parasitic Plasmodiophoraceae sp., evidently a representing a new genus 
and a new species which has been designated with the name of Clathrosorus 
Campanulae. 

Only the cortex is infected. 

INJURIOUS INSECTS AND OTHER LOWER AMIMALS 

461 - The Effective Control of the Scale Insect, Icerya purchasi by the Colcop- 
teron Novi us cardinal is in the Oasis of Tripoli. — Eeone, G ,iu L'A^icoltwa 
Colonial ie, year XV, No. 3, pp 140-141. Florence, Match, 1921. 

For some years past, individuals of Icerya purchasi have been observ¬ 
ed on various plants in the oasis of Tripoli. In the spring of 1920, there 
was for a few days a regular invasion of these insects, which threatened 
to destroy whole plantations of citrus trees in Menscia. 

The agriculturists sprayed the plants attacked with different poisonous 
solutions, but without any satisfactory results. 

Thanks to the interest taken in the matter at the Laboratory of Ge¬ 
neral and Agricultural Zoology of the Royal Agricultural College at Por¬ 
tia, the author was able, in July, 1920, to obtain, and transport to Tri¬ 
poli about 100 individuals of the coccinellid Novi its cardinalis ; these he 
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set free in the citrus plantations infested by the scale insect. Some months 
later, the coleopteron had already multiplied to a large extent, and the 
violence of the attack of the scale insects was arrested. 

The agriculturists themselves, both colonists and natives, new do all 
they can to encourage the propagation of Novius cardinalis; they take 
individuals that have hatched out in Tripoli, and set them free in the ci¬ 
trus plantations where Icerya purchasi is still to be found. 

462 - Experiments on the Toxic Action of Certain Gases oh Insects, Seeds and 
Fungi. — NnsFERr, IE., (Insecticide and Fungicide Uaboratoiy. Bureau of Chemistry) 
and Garrison, G. I#., (Cotton Entomologist, Bureau of Entomology) in United States De- 
pa} f me nt of Agriculture, Bulletin No. 893. pp. 1-16. Washington D. C. 1920. 

Report of experiments made to test the action of certain toxic gases 
and to determine the value of these gases for fumigating purposes. The 
Bureau of Entomology of the United States in co-operation with the Che¬ 
mical Warfare Service of the United States War Department made experi¬ 
ments on the action of toxic gases upon the body louse(Pediculus corporis 
De G). Nearly 800 fumigations, in which 20 000 insects of about 15 different 
species were trated, tcok place. The results obtained as shown in the 
appended tables, lead to the following conclusions: — 

Phosgene (COC 1 .J is not useful as an insecticide because of its toxicity 
towards human beings, its high vapour pressure, the difficulty of controll¬ 
ing it, and its comparatively low toxicity toward insects ; neither does it 
possess any value as a fungicide. 

Arsine (As H 3 ) has no advantage other than the ease of generation 
and possesses many disadvantages as an insecticide. Its toxicity towards 
insects is comparatively low, it is injurious to plants, and has no effect 
on fungi. 

Illuminating gas in concentrations up to 3 % and for exposures up 
to 2 hours is not toxic to insects. Carbon monoxide in concentration 
up to 3 % and for exposures of 2 hours is also not toxic. 

Of the gases tested, cyanogen chloride and chloropicrin give promise 
of being useful for fumigation purposes. Neither of these, however, can be 
used in greenhouse fumigation, because of their injurious action on plants. 
Nevertheless they probably can be used in the fumigation of stored pro¬ 
ducts. 

The efficiency of chloropicrin as an insecticide is undoubted and in 
general, it is more poisonous to stored product insects than hydrocyanic 
acid. Other advantages which it possesses are ease of detection, and 
non-inflammability; its disadvantages are its adherent quality, which 
makes it necessary to air the material for some time after it has been 
fumigated, its corrosive action on metals, its severe lachrymal effect, and 
its low volatility. This last objection may be partially overcome by pouring 
the dose required on paper, thereby increasing the evaporating surface. 

As an insecticide, the effect of cyanogen chloride is practically the 
same as that of hjrirocyanic acid. Its disadvantages are its injurious 
effect on plant life, low boiling point, highly corrosive action on metal 
and severe laclirymosal effect; it advantages are that it is active as a 
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f umig ant, is easily detected, is not injurious to seeds in doses which a 
toxic to insects and fungi, and is no more toxic toward human beings than 
hydrocyanic acid. It is safer to use than the latter because it can be de¬ 
tected in lower concentrations. 

More experiments on the fungicidal aspect are necessary to work 
out in greater detail the methods of its use. Since it is a dry gas and does 
not injure the seeds, its use would offer a decided advantage over the pre¬ 
sent method of treatment for fungi, whereby the seeds are moistened, which 
sometimes causes germination before it is deisred. 

463 -Rice Weevil (Galandra) Sitophilus oryza in the United States, especially 
in Florida. — Cotton, R. T.,in Journal of Agricultural Research. Vol. XX, No. 6, 
pp. 409-422, pi. 1, Bibliogr, of 9 works, Washington D. C. Bee., 15,1920. 

Since the middle of the XVIIIth Century, when it was discovered in 
Europe, Sitophilus oryza has everywhere attracted the attention of 
scientists which has given rise to extensive literature relative to this weevil 
It is thought to have originated in India and to have been convej T ed 
to Europe, through commercial transport. At present it is perhaps the 
most widely distributed of known insects where grain is used. In North 
America, it is reported from Florida to Alaska, but it is found to be 
most abundant in the South Atlantic and Gulf States. 

The losses at the present time are particularly severe in India, Mexico, 
South America, and other tropical countries where the weather conditions 
are such that the weevil can breed unchecked thioughout the entire year. 
Toss is occasioned by both the larvae and adult beetles. The feeding of 
the larvae is confined chiefly to the seeds of common grains, but the adults 
feed on a great variety of seeds, fruits, and other food stuffs. In addition 
to the loss in weight caused by the feeding of the larvae and weevils, in¬ 
fested grain is often rendered unfit for consumption and has a poor germi¬ 
nating capacity.. * 

The author reports the results of observations made in Orlando (Fla.) 
during the year 1919 and the early part of 1920 on weevils breeding in 
maize; a description of the various stages in the life history is also given. 

The parasites of S. oryza are numerous and attack all stages of this 
insect. A predaceous mite, Pediculoides ventricosus Newport, in often found 
in weevil-infested maize in the Southern States and attacks and kills eggs, 
larvae and pupae of S. oryza . Two hymenopterous parasites, Cercocephala 
elegans Westwood and Aplastomorpha vandinei Tucker, are found in laige 
quantities in Florida. In addition to the above mentioned parasites other 
parasites and predaceous insects are reported not only in the United States, 
but also in Australia and India. Of the vast number of remedies that 
have been advocated for the control of this weevil, the most effective agents 
now known are carbon disulphide and heat. 

464 - Laspeyresia novint undin. sp., Microlepidopteron Injurious to Garden 
and Field Peas in Wisconsin. — Heinrich, C., in The Canadian Entomologist, Vol.ELt, 
No. 11, pp. 257-258, figs 2. London , 1920. 

Morphological description of Laspeyresia novimimdi as a new species, 
found in Sturgeon Bay Wisconsin, parasitic on Garden and field peas 
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(Pisum satiurn and P. arvense). Eight moths have been reared by C. L. 
ElttkK from larvae feeding in the pods of the foodplants. The adults 
made their appearance in July 

This is the species identified by Fernaed as the European Pea Moth 
{L. nigricana Stephens) and has so figured in Canadian literature. It 
was first reported in Canada as destructive to peas and under the name 
L. nigricana Steph. has appeared in several American publications. The 
author is, however, now convinced that this pea moth in Wisconsin is nei¬ 
ther L. nigricana nor any of the other European Laspeyresia. 

If L. novimundi is not a native species that has passed over to the 
pea from some wild legume, it has probably been introduced from the Orient. 
In any case the name nigricana does not apply to the insect in question 
and should be eliminated from the Canadian lists. 

465 - Cereplaste s sinensis, a Scale Insect Injurious to Citrus Trees and Other 
Cultivated Plants in Italy and France. — sha estri, f , in the Boihttmo del 

Liboratorio zoolo^t* generate e a^rana della R. Scuol'i superiore d’A^ncoltiira in Portia , 
Vol XIV, pp. 3-1 7 j 10 fig, Partici, 1920. 

Ceroplastes sinensis Del Guercio was seen for the first time in Liguria, 
on citrus trees, especially on the “ chinotti ” (Citrus sinensis Risso), and 
also on some garden plants. The parasite was known in 1900, but was 
probably introduced into Italy between 1890 and 1896, perhaps with cer¬ 
tain ornamental plants of the genus Muehlenbeckia. At the present time, 
it is a common pest in South France. Ceroplastes sinensis is probably 
a native of China. 

It 1913, it made its appearance in Naples and Rome, since when it 
has spread in the southern part of the Province of Naples where it has 
reached Nocera-Inferiore (Salerno). It has also extended northwards, 
as for as Maddaloni in the Province of Caserta. The pest has not been 
reported from Basilicata, Calabria, Sicily, or Sardinia neither has it been 
found anywhere between Rome and Liguria, or on the Adriatic coast. 

The author gives a detailed morphological description of the different 
stages of the development of the insect, together with an account of its 
life-history. 

The plants on which this scale-insect thrives best are, according to 
the author's observations: — Schinus molle , Muehlenbeckia platydados, 
Veronica speciosa , T T . salicifolia, Chrysanthemum frutescens, Chrys . grandi- 
floruni ; after which come citrus-trees (the “ chinotto, ” mandarin, orange 
etc.), Euonymus japonicus. Spiraea chamaedryfolia, Philadelphus coronarius. 
Aster formosissimus, Dahlia variabilis , and Salvia splendens . Some authors 
also mention as host-plants of this parasite. Gardenia florida , Amaranthus 
sp., rose-trees, pear, and apple-trees, but until the contrary has been 
proved, the presence of Cer. sinensis on these last and especially the pear 
and apple, must be regarded as accidental, and confined perhaps to the 
early stage of the insect, at which period it is even found on a number of 
herbaceous plants growing in the vicinity of the infected trees, such as 
French beans, maize, etc. 

It is necessary to bear this fact in mind, so as not to introduce into 
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a district free from this scale-insect, any kitchen-garden or ornamental 
plants, or shrubs, trees, or portions of the same, that have been grown 
in an infected place. This is especially to be avoided between July and 
November. 

It is known that the hymenopteron Scufelltstd cyanea is an egg- 
paiasite of Cer. sinensis , but it seems to do little damage to its host. Cer¬ 
tain coleoptera (Chilocorus and Exochomus) also attack the newly-hatch¬ 
ed larvae, or the small fixed larval individuals, but in such small propor¬ 
tions, that it c ann ot be said they render a valuable service to agriculture. 
At Portici some large male larvae were seen to be attacked by a hymenop¬ 
teron (Aphicus). 

In its native country, the scale-insect must undoubtedly have one or 
more natural enemies that control it efficaciously. These should be dis¬ 
covered, studied, and introduced into the infected districts of Europe 

466 - Tylenchus sp. Nematode Injurious to the Banana in North Queensland. — 

Illingworth, J. F., in Queensland Agricultural Journal , Vol XIV, Pt. 7, pp 297-301, 
pi. 2. Brisbane, Dec , 1920. 

In 1917 a survey was made of the affected banana gardens in the 
Freshwater area in Cairns and the plants were found to be in a seriously 
damaged condition All of the lower leaves weie either dead or dying, 
the others were lacking in their usual healthy green colour, the bunches 
were very much dwarfed. 

Digging the plants \ roved that most of the rootlets were dead or 
rotted, and the larger roots showed decay in patches particularly at the 
points where the rootlets had disappeared. The surface of the conn, 
too, showed brown diseased areas. 

Scone of the diseased roots were selected and thin cross sections made, 
cutting through the darkened areas where the loots had rotted off. Exami¬ 
nation of these sections under the microscope revealed myriads of Nema¬ 
tode worms (Tylenchus sp.) in all phases of development, especially at the 
point of contact of disease and sound tissue. It is not surprising that 
these organisms have not been discovered before since there is no apparent 
enlargement of roots, and after the material is preserved it is difficult to 
locate the pests and it is mainly the activity of their movements in the 
tissue of the host that makes them visible. 

As regards control measures, recent investigations made by A. H. 

- Benson has brought into evidence the effiicacy of dipping banana plants, 
prior to planting in a 1 in 1000 solution of corrosive sublimate for 2 hours ; 
no injury was done, even when allowed to remain in the solution longer 
than the prescribed time. The suckers thus treated were planted at depths 
of 12, 18 and 24 in. All developed very satisfactorily, those planted 
at 12 cm, deep made the earliest start; eventually producing the best 
plants as well as developing the most suckers. So far, no netna odes 
have been discovered on the roots of any of the treated plants irrespective 
of the depth of planting 

It is also recommended to make experimental trials with arsenic acid. 

[465-4CS] 



INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 


517 


This should be due by dusting the corns and the holes where they are 
to be planted, also by mixing the poison with the soil in infested fields, 
before planting out the sets. Lime, too, may have some value, and should 
be used at the time of planting. 

467 - Laspeyresia conicolana a Microlepidopteron Injurious to Pinus La .- 
ricio var. tenuifolia in France. — n^cre, m , and picabd, f., m the Buihhn 
de la Soctete eniotnolo^igite de France , No 1 pp 10-12, 1 fig. Pans, 1921, 

In the forest of Saint-Guilhem-le-Desert, there has been discovered 
on Pinus Laricio var tenuifolia, a tortricide, Laspeyresia (Grapholitha) co - 
mcolana Heyl., which is probably new to France; it has hitherto only 
been found in Holland and Lower Austria, where it attacks the cones of 
Pinus sylvestris. 

It 1914, observers noticed for the first time that this insect destroyed 
many of the seeds of P. Laricio , var tenuifolia. In 1920, the investigations 
were resumed, and it was found that the pest was still contin uing its des¬ 
tructive work and that most of the pine seeds had been devoured by it. 

When reared, the moths appeared in April, or at the beginning of May, 
that is to say, earlier than in Central Europe, where they emerge from the 
chrysalis in May or June. 

L. conicolana has only one generation. The moths deposit their eggs 
in spring, the caterpillars hatch out in the summer, hibernate in the larval 
condition, and do not pupate until the following spring; a fortnight after 
pupation, the moths emerge Some larvae were found at the beginning 
of April, as well as many chrysalids. The caterpillars are whitish, their 
heads being dark brown and not yellowish green with black heads as has 
been stated. Perhaps they vary in colour, according to their age. The 
larvae make their way along the axis of the cone, and pupate among the 
scales. The moths reach the exterior through the free end of the scale, 
carrying with them the pupal integument which, remains attached by the 
point to the substratum. The cone appears deformed, and much bent. 
This is due, as careful examination proved, to the insect remaining in 
the axis during development, and is not, as Caeas supposed, a distictive 
character of P. Laricio var. teavt Mia. 

In addition to L. conicolana , the larvae of a cecidomyid were also found 
infesting the cones of P. Laricio , which they injured to a great extent. 
No adult forms of this insect have so far been found. They attack the 
cone soon after its formation, probably in June-July. The puncture 
causes much resin to exude, which renders the cone turgid, displaces the 
scales, and makes it deformed. The cone ceases growing, and dries up 
during the first autumn, or the following spring. In 1914 more than half 
the young cones of P. Laricio var. tenuifolia in the forest of Saint-Guilhelm- 
le-Desert were of the characteristic shape due to the attack of the dipteron, 
which also injures the fruits of P. silvestris: it is very rarely found dse- 
where in the locality in question. 
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468 - Researches on the Bacteria of Certain Kitchen Garden Plants.—I a Camera, p. 
(R. Istituto Batteriologico della R Scuola Superiore d’Agricoltura In Portia), in the Bob 
letttno Veierinario Itakano, Year XVIH, No. 146, pp. 446-447. Turin, Februaiy-March, 
1921. 

The author has examined, from a hygienic point ot view, certain 
kitchen-garden plants which are usually eaten raw, viz., common fennel 
(Aneihitm phoentculum), celery (Apium graveolens) various kinds of Roman 
lettuce ( Lactuca sativa ), and endive {Cichorium Endivia). The specimens 
■studied were taken, all aseptic precautions being Observed, from kitchen- 
gardens in the vicinity of Naples which had been manured with dirty 
water, sewerage water, night soil, road-sweepings, and dung. 

The author noticed the presence, m every case of 4 species of micro¬ 
organisms of which 3 were characteristic: — 1) A bacillus that quickly 
liquefies gelatin and produces a foetid gas, and which the author proposes 
to name B fluid ificans foetidus , or B. t. putrid us ; 2) and 3) two entirely 
anaerobic non-liquefying bacilli; one of these produces a substance caus¬ 
ing fluorescence in the gelatin and imparting an emerald green colour to 
broth; it also gives off an unpleasant odour. The author is of opinion 
that the two last-named micro-organisms axe forms of B. fluotescens puiri- 
dus The fourth bacillus is a small, innocuous form that is always present 
in the air, soil, and water. 

These 4 kinds of bacteria do no harm to the organism, and appear 
to reduce the organic matter composing the manures, that is to say, they 
act as purifiers of the soil; they are saprophytes, and are serious rivals 
of certain parasitic micro organisms, such as the organisms of anthrax 
and typhus. 
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469 - The Influence of Diet on the Antiseorbutie Potency of MOk. — X hart, e. b., 
Steenbock, H., and Ellis, N. R, (Dept, of Agricultural Chemis try, University of Wisconsin 
Madison), m The Journal of Biological Chemistry , VoA. 3 X 11 , No. 3 » PP* 3^3-396, pt. i„ 
figs. 14. Baltimore, M. D., July 1920. — II Hess, A. F. Unger X, and SupplSe, G. C. 
(Bureau of laboratories, Dept of Health, N. T ), Ibid., Vol XX V, No. I, pp 229-235, 
flga. 2, table 1, bibHogr of 5 works. December, 1920 

I — For the purpose of studying restricted ration problems, a herd 
of t8 cows, all of which were kept yearly on air-dried roughages and grains 
was maintained. No fresh green vegetable tissue was even fed to the herd. 

Results showed that the milk thereby obtained was distinctly inferior 
in its content of antiscorbutic vitamine to the milk derived from cows 
receiving a part of their ration as summer pasture, which consisted of fresh 
green material. The summer pasture milk was derived from cows which, 
during part of the day grazed on timothy, blue grass and clover land. 
When used with the basal ration for guinea pigs (a mixture of heated alfalfa 
hay, finely ground, rolled oats and common salt), 15CC. daily of summer 
pasture milk per individual afforted protection against scurvy for 20 weeks. 
However, 5occ. was a safer limit for complete protection. At least 750c 
of dry feed milk daily was required per individual for complete protection 
against scurvy 

The winter feeding of dairy cows was in these experiments limited to 
a ration consisting of grains, mixed hay, a small amount of silage, (10 lb. 
per day>., and the hybrid sugar mangel {Beta vulgaris var.\ Silage or 
sugar mangd milk was classed with dry feed milk and not of the order 
oi green sttmmer pasture milk in respect to its antiscorbutic vitamine 
There is a certain amount contained therein but this vitamine is too low 
a content for protection of a guinea pig against scurvy. 

II. — The investigations undertaken by Hess, Unger and Supplee 
differ from the above mentioned experiments mainly in the; delimitation 
and duration of the feeding periods, and in the inclusion of a chemical 
examination of the 2 varieties of milk. The cows had been stall-fed through¬ 
out the winter on a normal winter ration of ensilage, hay, and concentrates. 
From the end of April onwards, the diet was selected to provide a food 
which was ample in all respects excepting in its quota ot antiscorbutic 
vitamine. After 3 weeks of this antiscorbutic free ration(25 lb. 
concentrate mixture consisting of 1 pt. bone meal, 2 pts. oil meal (flaxseed 
extracted by pressure), 2 pts hominy, 2 pts gluten meal, and 2 pts of bran, 
8 lb kiln-dried beet pulp: 4 qts. molasses and 12 lb. of straw), the general 
health of the cow had not been maintained, and there was an average 
decrease in milk flow of 5 lb. per day. 

'The cows were then placed on fresh grass pasture for 3 weeks. The 
physical condition of 3 cows showed marked improvement but the others 
did not respond so quickly to the change in fodder. The production of 
milk did not increase materially. The milk was dried before using for 
feeding tests and Guinea pigs were then fed the equivalent of 8occ. per head 
daily in addition to oats and bran. 

All the guinea pigs fed with dry fodder milk developed scurvy within 
21 days and died within 56 days. On the other hand, animals whi ch 
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had received pasture milk lived for 120 days, and are still alive, two only 
showing mild signs of scurvy The contrast is striking and definitdly illus¬ 
trates the maiked difference in antiscorbutic content of the 2 varieties 
of milk 

& study of the analyses tables shows that the fat, protein and sugar 
percentages were very similar, but that there were certain well defined 
differences in the composition of ash of the 2 milks, the percentages of cal¬ 
cium and of phosphorous were significantly higher in the pasture milk 
and its citric acid content was over 50 % greater. There was however, 
less sulphur in this milk in spite of its somewhat higher protein content. 

The authors consider that from this chemical examination, there is an 
evident danger of setting up rigid standards for milk constituents, and ad¬ 
vocate the necessity of prefacing such results with full data as to the diet 
of the lactating animal 

47° - The Baeteriophagus Microbe. Immunity Agent in Plague. — See Review 

April 1921, No 39Q 

471 - Annual Report of the Agricultural Experiment Station of the University of 

Wisconsin, 1918-1919. — Russell, H. L-, and Morrison, F. B., in Bulletin 319 Agricul¬ 
tural Experiment Station, Umvemty of Wisconsin, pp. 1-76, figp 29 Madison, Wise., 1920. 

Report of the experimental work conducted at the Station 1918-1919 ; 
brief resumes of publications issued by the station and financial statement 
for the year ending June 30, 1919. 

Results of the more important experiments may be summarised as 
follows. 

Principal crops (pp. 3-26). — Hemp. — In the United States, 
Wisconsin occupies the leading position as regards the production of hemp, 
and in 1918-19 grew 4750 acres, i. e nearly one-third of the total acreage 
of the United States, and the quality of equally high value to the best 
quality hemp grown elsewhere. 

According to the results obtained by A H. Wright, hemp may be 
grown on various types of soil in divers localities, especially in the north 

Wright also conducted experiments with a view to improving the 
sorghum crop and methods for sorghum syrup manufacture. Experi¬ 
ments made in collaboration with farmers showed that varieties coming 
from the south-west of Wisconsin ripen very late owing to prevailing 
climatic condition. 

New factors in thf production of silage (pp. 41-42). — E. G. 
Hastings (Agricultural Bacteriologist) indicates that the first organism 
which appears in considerable numbers in silage is one of the colt This 
produces a very considerable amount of carbon dioxide, small amounts 
of adds and from 0.6 to o 7 % of alcohol. 

The following experiment indicates that the formation of add is due 
to the presence of bacteria : — Peas were grown in large test tubes, 
and after maximum growth had been attained were transferred to smaller 
containers which were immediately sealed. In these, Jnone showed x any 
signs of acid production 
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Inheritance of milk anjc meat production in cattle (pp. 53 - 54 )’ — 
Crosses were made by I/. J Cole between the two races Jeisey cows and 
Angus bulls and results showed that the ist generation cross-breds were, 
all black polled like the Angus but in most other respect showed individual 
variation especially as regards milk production and meat production 
In the 2nd generation there was distinct variation in the matter of colour 
and horns. Some of the crossbreds, particularly the males possessed homey 
scurs, loosely attached to the skin. 

Barley versus oats for work horses, (pp. 68-69). — As the result 
of an experiment with 10 teams of work horses made by Morrison, Boh- 
stedt and Fuller it may be conduded that crushed barley is about 10 % 
superior to crushed oats for horse feeding. 

Barley versus maize for milch cows. (p. 68). — Experiments 
conducted by Morrison, Humphrey and Hulce. 

Experiment I. — Two lots each of 6 cows were fed by the reversal 
method for 2 periods of 6 weeks each. When fed with a 60 % concentrate 
mixture (in addition to the ordinary roughage) of ground barley, the 
average daily yidd of milk was 25.1 lb., and of butterfat 0.92 lb., and 
with others fed with ground maize instead of barley, the average daily 
milk yield was 25.6 lb., and of butterfat o 94 lb, there was, however, a 
loss in weight with cows on the maize feed. 

Experiment II . — Two lots each of 5 cows were fed by the re¬ 
versal method for 3 periods of 5 weeks each When fed in addition to 
pasture with 5.6 lb., of a mixture consisting of 60 lb., maize, 30 lb., wheat 
bran, and 10 lb., cotton seed meal, the average daily yield of milk was 
26.3 lb.„ and of butterfat 0.94 lb. When the same amount - of ground 
barley was substituted for ground maize, the average daily yield of milk 
was 26.9 lb., and of butterfat 0.96 lb. The cows appeared to show a slight 
gain in weight on the maize ration and a loss on the barley ration. 

Fattening steers without feeding maize grain, (pp 71-72) - 
Two lots each of 10 steers were fed by Fuller and Morrison * Tot I 
fed on a an average daily ration, per head of: 12.5 lb shelled maize 428 
lb., cotton seed meal + 32.6 lb., maize silage, +22 lb., mixed hay; 
Tot II on 3.6 lb. f cottonseed meal + 56 6 lb., maize silage + 26 lb., 
mixed hay. 

The gain in weight in both cases was more or less identical. Tot 1 
showed, however, a better finish and shrank less in shipment and secured a 
somewhat higher price than those in Tot II. 

Barley, skin milk and whey for pigs (pp. 67-70-71). — Experi¬ 
ments conducted by Morrison and Bohstedt: — 

As a result of comparative tests with self-fed ground barley 4 - tankage 
and self-fed shelled maize 4- tankage it was demonstrated that barley 
fed pigs required 15 % more grain but only about % as much tankage as 
the maize fed pig 

In the tests to ascertain the comparative value of skim milk and whey, 
made with pigs which averaged 137^., In weight, those fed on self-fed 
ground barley and tankage (given separately ad libitum) showed an average 
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daily gain in weight per head of 1.641b., but the skim milk fed pigs gained 
1.89 lb. 

The tankage pigs required 450 lb., of barley and 23 lb, of tankage 
per too lb. gain. The skim milk pigs required only 406 lb., of barley and 
340 lb, skim milk per 100 lb., gain. 

Manufacture of cheddar cheese and condensed milk (pp.43-44). 
— With a view to regulating the flavour of cheddar cheese manufactured 
in the pasteurising process, experiments have been made by Bastings 
and Sammis by-adding to pasteurised milk a lactic acid starter, and also 
a special starter made from digested milk which had been inoculated with 
material from certain natural foci of infection. Results gave cheeses 
with a marked improvement in flavour compared with control cheeses 
made from pasteurised milk by the regular process. 

It has been demonstrated by Sommer that the amount of acidity of 
fresh milk, has nothing to do with coagulation when the titration method 
is adopted, and the titration method employed in the condensories cannot 
therefore be regarded as a direct means of determining the suitability of 
milk for condensing It appears that milk with too much soluble lime 
will have a low coagulation point, but this can be corrected by the addition 
of either citrates or phosphates, which render the calcium less soluble. 

CROPS AND CULTIVATION 

472 - Effect of Late Spring Frost upon Forest Vegetation in the Wasatch Mountains 
of Utah, U. S. — Korstian, C. F., in Ecology, Vol. II, No. I, pp. 47-52, figs, i, bibliogr- 
of 6 works Brooklyn, N. Y, Jan. 1921. 

There was on exceptionally warm spell of weather in May 1920, and 
it was in fact the warmest May for 18 years. But at the end of the mouth 
(30th and 31st) the weather was unusually cold and considerable damage 
was caused to the native vegetation in the forests (all growth was on ac¬ 
count of the season, about 3 weeks earlier than normal). 

At the Cottonwood Nursery, located 25 miles south-east of Salt 
Lake City, at an elevation of 7400 ft., snow fell to a depth of 5 in , and dur¬ 
ing the night a minimum temperature of 15 0 F was reached. 

A careful examination was made of all stock in the nursery, and of 
the native vegetation on the adjacent mountains; in order to obtain an 
idea as to the fxtent of damage caused by the frosts and the effect on each 
species individually 

(1) Picea Engelmanni. — Trees 2 to 4 years old were seriously 
injured; the buds which had just opened had practically all the terminals, 
and many of the laterals of the current seasons growth killed. A few 
trees were killed entirely, others had a portion of last season's growth 
destroyed. 

(2) Picea Parryana. — Approximately 10 % of the taller termin¬ 
als were killed (a covering of snow protected the majority). 

(3) Pseudotsuga taxifolia . — Seriously injured: stock rendered prac¬ 
tically worthless. 
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(4) Picea excelsa . — Injured only to a slight extent. 

(5) Pinus ponder osa, P. contorta and P. monticola — exceptionally 
resistant. 

(6) Abies lasiocarpa and A. concolor. — Injured to a greater ex¬ 
tent than the spruces. 

In the nursery, it appears then that the Abies suffered most, followed 
by Picea and last by Pinus , evidently the most resistant. 

In the forest, the greatest danger lay in the southern, south-western, 
south-eastern exposures as vegetative activity begins later,' and for similar 
reasons the greatest amount of injury was observed at elevations of from 
7000 to 8000 ft. 

Acer Negundo, Alnus glutinosa, Sanibucus sp., Fraxinus excelsior , 
Acer campestre , Quercus sp. (Gambd oak) were senously attacked by frost, 
and in many cases the previous seasons growth was killed. 

Sympherricarpus oreophilus , CeanotJws velutinous , Ribes viscosissimum 
and Prunus melanocarpa were only partially frozen, and the damage was 
limited to current growth. 

Naturafly the well developed leaves fell to the ground, and the trees 
presented a winter aspect. At the end of June, however, a number of 
dormant buds on the growth of the previous year, which had not been 
killed off by frost, developed newly formed adventitious buds and new 
leaves. 

The full vigour of the tree appeared to be concentrated into the re¬ 
latively few stoots and new leaves, producing exceptionally large speci¬ 
mens ; in some cases measuring 8 % X 10 inches. 

The contrast between normal and affected leaves was especially no¬ 
ticeable in the case of Poptilus tremuloides , 

473 - Irrigation Experiments with Sewage Water in Florida. U. S. % — Staebner, f. e., 
in Engineering News Record, Yd. 85, No. 18, pp. 8*8-849, figs. 3. New York, Aug., 28, 
1920. 

The author gives a description of an irrigation system with sewage 
water, constructed by the Florida Agronomic Station in collaboration 
with the United States Department of Agriculture. It is constituted 
thus: — a septic reservoir — a layer of broken up stones forming a filter — 
an overflow — a condenser drain — a pump — 8 discharge plugs, acting 
automatically — a distribution canal system. According to when the lower 
plug is open or closed, the liquid which comes out of the filter passes di¬ 
rectly over the field or rises to the upper part of the overflow and passes, 
across the lateral pipes, into the reservoir. The discharge into the la¬ 
teral pipes is regulated by the automatic floating valves. 

474 - The Reversion of Superphosphate. — Neumann, b., and kleylein, k. (Mittei- 
lungea aus dem Institnt for chemische Technologie der Technischen Hochschule Breslau), 
in the Zetischrift fur angewandte Chemte, Year 34* No. 18, pp. 77-80, and No. 19, pp. 84-86, 
16 Tables. Leipzig, March, 1921. 

The reversion to an insoluble state of the phosphoric anhydride of 
water soluble superphosphates is a chemical process facilitated by 3 

[4Tt-4Vf] 



MANURES AND MANURING 


525 


conditions:— (1) keeping the superphosphate for a long time in large 
heaps (especially if there is a deficiency of hydroscopic water and if the 
temperature is high); (2) the richness of the original phosphorites in 
aluminium compounds and, more especially, in iron, {3) in complete 
treatment with sulphuric add in the lead chambers 

The author summarise the previous work of Messrs. Ereenmeyer, 
Otto, Jouue, Stoexasa, Smethan, Herbst and Schucht. 

The objects of the authors* recent experiments were to determine to 
what extent, and in what manner, metallic sesquioxides effect the reversion 
of the phosphoric anhydride, and whether this could be prevented by any 
change in the method of manufacture. 

Superphosphate contains tricaldum phosphate (which has escaped 
disintegration), monocaldum, and possibly even bicafium phosphates, 
but above all, free sulphuric add, which acts in two different ways, both 
hindering and promoting retrogradation; in addition all these substances, 
as well as the iron and aluminium compounds, bring about reactions the 
products of which tend to react upon one another. For these reasons, the 
authors began by isolating the different substances that react when pure; 
they studied experimentally the phases of reaction, counter-reaction, and 
chemical equilibrium, and then gradually passed to the consideration of 
industrial superphosphate They carried out their laboratory experiments 
under industrial conditions as regards technique. 

The condusions arrived at by the authors were as follows 

(1) If 2 molecules of sulphuric acid act upon 1 molecule of pure tri¬ 
caldum phosphate, only 95 % of the phosphoric anhydride passesinto stable 
monocaldum phosphate, on account of the counter-reaction., If the sul¬ 
phuric add is increased so that 3 or 4 molecules act upon 1 molecule of 
tricaldum phosphate, the yidd of monocaldum phosphate is only 98 %, 
which agrees with the results of previous experiments by MrrxoT The 
counter reaction is more or less promoted by the larger or smaller amount 
of calcium sulphate present, so that superphosphates obtained from calca¬ 
reous phosphorites revert more easily. 

(2) If the water-soluble phosphoric anhydride in pure monocaldum 
phosphate is estimated by the ordinary industrial method, in the presence 
of tricalcium phosphate, its solubility in water decreases with the increase 
of the tricaldum phosphate, and in proportion to the increase in the tempe¬ 
rature. Therefore the more completely the sulphuric add acts in the lead 
chambers, the lower is the keeping temperature of the heap of superpho¬ 
sphate, and the less intense the retrogradation process 

(3) Increasing amounts of ferric sulphate, in the presence of a cons¬ 
tant amount of pure monocaldum phosphate, cause the constant reversion 
of about 11 % of the soluble phosphoric anhydride, whereas increasing 
amounts of ferric oxide (between 1 and 16 %) give rise to the retrogradation 
of from 15 to 52 % respectively, in round numbers. 

(4) Ferric sulphate has no action on the reversion of free phosphoric 
acid, the effect of small quantities (below 2%) of ferric oxide (estimating 
the phosphoric add as monocaldum phosphate, is imperceptible, where- 
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as the retrogradation continually increases with the amount of the oxide, 
and reaches 31 %, when the latter is present to the extent of 16 %. This 
is the reason why, if the phosphorites are rich in iron sesquioxide, and have 
not been sufficiently acted upon by the sulphuric add, the monocaldum 
phosphate and the phosphoric add present in the heaps of superphosphate 
largely revert, on account of the residual sesquioxide present. 

(5) Aluminium sulphate has no effect upon the retrogradation of 
either monocaldum phosphate, or phosphoric add. On the other hand, 
the presence of day (in which substance the Florida phosphorites are 
rich), in amounts varying between 2 to 16 % of kaolin, causes a retrogra¬ 
dation of 14 to 49 % in the pure monocaldum phosphate, and but a slight 
reversion of the pure phosphoric add. 

(6) The complete disintegration of decreased bone powder (100* 
parts by weight of bone-ash and 74 of sulphuric add at 55 0 Be), gives an 
amount of water-soluble phosphoric anhydride which may be as much 
as 89.7 ° 0 of the total anhydride. If the add is increased slightly, from 5 
to 10 %, the amount rises to 97.4 ° 0 to fall again slowly, even if the add 
be increased. Under these conditions, the amount of the phosphoric anhy¬ 
dride soluble in water and in dtric add remains nearly constant. 

(?) The disintegration of prepared bone-ash in the presence of varying 
quantities of iron sesquioxide gives a superphosphate with a slight regra¬ 
dation (7 ° 0 j if the amount of the sesquioxide is 2 %. The process increases 
rapidly with the addition of the sesquioxide, and reaches 62 % if the latter 
is as much as 16 0 o . Under these conditions, the anhydride soluble in 
water and citric add also greatly diminishes. Hence the fallacy of the 
very common idea that the reversion due to the presence of iron sesquioxide 
has no effect upon the manurial value of the phosphate, provided that the 
anhydride soluble in water and citric add remains constant. 

(8) Aluminium compounds have no effect in the disintegration of 
phosphorites. 

(9) If during the disintegration of phosphorites with a high iron content* 
tire amount of sulphuric add is increased to over 90 % by weight of the 
mineral, the amount of water-soluble phosphoric anhydride in increased, 
but this does hinder the tendency to disintegration. On the contrary, 
this process can be modified in one way, namely, by previously mixing 
ferruginous phosphorites with phosphorites poor in iron, in such a way 
that the sesquioxide content of the mixt ure is below 2 % (1). 

The authors add that the attempt to improve retrograded superphosph¬ 
ates or those which were badly disintegrated, by means of further sulphuric 
add treatment, is quite useless as it only results in the superphosphates 
being covered with a deposit which makes them difficult to sell. 


(x) See it,Sept iy2o,No. 845. (Ed) 
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475 - The Presence of Copper in Plants, and Especially in Food Substances of Plant 
Origin (i)* — Go£RiTH\aLr, B., in the Comptes rendus de VAondimU ties Sciences, 
Vd.171, No. 3» pp. 196-198. Paris, July 19, 1920. 

The results of analyses made by the author, given in the appended 
table prove that copper is constantly present in food substances of plant 
origin, and no doubt also in all plants. In these experiments the amounts 
of copper found varied between 8-7 mgm, and 63.6 mgm per 10 gm. of 
ash, and between 1.1. mgm, and 17.1 mgm, per kg. of fresh matter. Seeds 
were found to be particularly rich in this metal. 
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475 - CDo^nsition of Tomato Fruits at Different Stages of Ripening. See No. 505of the 

Review. 

477 ~ Effect of Light Bays on Azotobacter. — Kayser, C., in the Comptes rendus de 
VAcad&mie des Sciences, Vol. CLXXH, No. 8, pp. 491-493 Paris, February, 21,1921. 

In a preceding article (2) the author studded the effect of different light 
rays on the 3rd and 6th generation of a culture of Azotobacter . He found 
considerable differences in the bacteria according to the conditions of 


(r) See R 1918, No. 619; R 1919, No. 619. [Ed.) 
(2} See R March 1921, No. 269. [Ed.) 
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lighting. In the present paper the author gives the results of the experiments 
he carried out with the view to determining the extent of the diminution 
of the assimilating power of the 12th generation, and discovered that this 
decrease was much affected by the colour of the light to which the cultures 
were subjected. 

478 - The Phytotechnical Station at Mahndorf, Germany; the Host Important Re¬ 
sults Obtained and the Organisation of the Work’ especially as regards the Regis¬ 
tration of Observations. — Hansen, V., in the ZsiischHft fwr PftanmtsucfOung, 
Vbl. VH, Part* 4, pp. 283-318, 5 fig. Berlin, November, 1920. 

The work of the Mahndorf Phytotedmical Station, and the sdection 
experiments that have been made there, or are still in progress, are in many 
cases of the same character as the general selection work in progress in other 
parts of Germany- and have been carried out on very similar lines. Never¬ 
theless, this Station has certain characteristic features, a description of 
which may be of interest to agronomists 

The experiment fields at Mahndorf are situated at an altitude of about 
140 m. above sea-level, and occupy an area of 500 hectares. The soil 
is composed of the disintegration products of limestone rocks, and of various 
facies, but open soil mixed with pebbles constitute the commonest type. 

The climate, which is somewhat inclement, is very well suited to the 
type of work undertaken at the Station, for the little snow that falls in 
winter, coupled with the cold winds that prevail at that season, test the 
resistance of the plants to low temperatures, while the frequent drought 
in spring and summer put their other hardy qualities to a severe proof. 

So far, the following selected types have been placed on the marked: 

Rye 

“ Dicfckopf ” winter wheat 
" Bordeaux ” spring wheat 
“ Hanna ” barley 
Oats 

“Viktoria” early peas. 

Variety or rye obtained at Mahndore. — This is the result 
of the sdection of “ Petkuser ” carried out by Prof. Remys in 1909. 

Objects of the sdection :— High yield of grain and straw; high percen¬ 
tage of caiyopses; early ripening: resistance to cold and lodging. The 
ears should be of erect habit, compact and pointed, square in section, 
with 19-21 bi-floral spikelets. The presence of spikelets with three 
flowers is a sign of vigour, but is not desirable for it interferes with the even 
quality of the grain. The kernels should be greenish-grey, full, elongated, 
rather large, so that 1000 caryopses weigh from 45 to 55 gm., they should 
be well covered by the glumes. The average length of the culm is from 
140 to 160; there are from 4 to 5 nodes ; tillering average; the best plants 
have 6 to 10 culms. 

This rye produces heavy crops, and is very resistant to cold. The 
ear, which was originally thin and rectangular, has become more compact 
through sdection, and has assumed an oval, dongated shape The 
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kinds with rectangular ears are also very’early in ripening, the straw is 
short, the kernels are somewhat small, and of a greenish yellow colour 
On the other hand, the oval, compact ears ripen late, they grow vigorously 
and have long straw, resist cold well, and the kernels are always greenish- 
grey. 

The best seeds from the different lines, which are separated by care¬ 
ful mechanical selection, are sown separately one by one. If the resulting 
plants have not the characters desired, they are eliminated, and the selec- 
ed types obtained in this way are excellent. 

As rye is a staurogamous plant, individuals may appear among the 
descendants that are distinctly superior to the original stock. In order 
to be able to make use of these new forms, at all events to a certain extent, 
some of the finest ears are collected every year from the best lots. These 
ears are again tested, the finest are definitively selected, and the seeds thus 
obtained are sown separately, the seeds from each ear being planted in 
a row by themselves. 

Dickkope winter wheat. — Obtained in 1900 from a field of 
“ Mettes Squarehead 99 by individual selection (by ears). 

Objects of selection Large grain yield and average straw yidd; « 
high grain percentage; resistance to cold, lodging, and rust. Ear ovoid, 
white, awnless, from 7.5 to 8 cm. long, and consisting of 25 to 28 spikelets. 
Kernels full and large, weight of 1000 kernels 40 to 45 gm., ; culms of 
average lengths, 100-130 cm., regular, and with 4nodes; tillering average; 

5 to 7 culms on the best plants. 

The characters of this wheat have become fixed, and wild varieties 
are very rare. It is distinguished by its great resistance to cold, and its 
heavy yidd. 

Although all the Dickkopf wheat grown at Mahndorf has come from 
a single plant isolated in 1908, 3 types can, however, be distinguished. 
The early type has long ears, rectangular longitudinal section, low yidd 
(rdativdy) and earyopses of average size. The late type is distinguished 
by the fine ovoid shape of its ears, short culms, and good yidd. The 3rd 
type, now on the market, is of average earliness, the ear is slightly ovoid, 
the culm of average length, the kernels are large and the yidd high. 

In 1917, crosses were made between Mahndorf wheat and foreign 
varieties. 

" Bordeaux *' spring wheat. — Obtained by sdection from 
“ Rimpaus Rote Schlanstedter Sommerweizen. ” 

Aims of selection High grain yidd and average straw production ; 
high percentage of kernels, early ripening; resistance to lodging, rust 
{Tilletia Triiici) and smut ( Ustilago Tritici). Ears 8 to 10 cm. long, 
dense, with 17 to 19 wdl-devdoped erect spikdets, smooth brownish-red 
glumes; culms equal, of average height with 3-4 nodes; tillering average, 5 
to 6 culms per plant. 

This wheat now indudes the results of two sdection. The products of 
the first are somewhat late, the ears are erect and almost entirdy free from 
smut, and it is therefore eminently suited for laige scale cultivation. On 
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the other hand, the plants drained from the other selection are earlier, 
their ears are slight ly bent and are somewhat liable to the attack of smut, 
but their yield is very high, and, as so far no segregation of characters has 
been observed in them, they are worth further study. In I 9 r 9 > products 
of the two selections were crossed. 

Hanna Barley has been obtained from the “ Kwassitzer Hanna ” 
variety. 

Aims of selection High grain yield and average straw yield; 
high percentage of kernels earliness; resistance to lodging and ^ smut. 
Ears ii to 12 cm. long; compact, containing at least 30 kernels, which are 
large, somewhat rough, and weigh 60 to 67 gm. per 1000; culms of average 
length, 80 to 120 cm., with 5 nodes, without side-shoots; tillering average 
8 culms per plant. This barley is an excellent variety for brewing, and as 
it is very hardy, is adapted to dry districts 

Although all the selected plants were derived from a single individual 
that was isolated in 1907 nevertheless several different types are found 
among them * — \a) A late variety which bears the heaviest crops; {b) an 
early sort with fine large kernels, but liable to lodging; (c) a very early 
kind with small kernels, susceptible to Ustilago, but resistant to lodging; 
as it still shows segregation phenomena, it should be further studied. 

Mahndorf oats. — Obtained by selection from " Strube-Schlans- 
tedter Hafer. " 

Aims of selection : — High grain yield and average straw yield; 
high percentage of grains; resistance to lodging ; full, branched inflore- 
rescence; grains yellowish-white, weighing 40 to 50 gm. per 1000. culm 
of average length, 120-150 cm., with 3-5 modes. The choice plants should 
have at least 3 culms. 

As regards the number of grains per spikelet, 3 to 4 were formerly 
preferred, but now plants with bi-floral spikelets are chosen, for it has 
been found that this reduction in the number ensures better and more 
complete development of the grain. 

Suitable crossings are also being carried out in order to improve the 
oats. 

Early “Viktoria" pea. — This has been obtained from a plant of 
“Strubes gelber Viktoria" which was isolated in 1901. The variety 
is noted for its early maturity ; it ripens 10 days before the original variety 
but retains it characters of great productiveness. 

Aims of selection High yield, early ripening, high percentage 
of seeds, (50-60 ° 0 ) vigour. The flowering and ripening stages should 
be regular and short in order to obtain fruits that are similar in ripeness 
and development. The pods grow in pairs and should each contain 4 to 7 
peas which must be very full, large, round, and yellow, with a diameter 
of 7 to 9 mm., and weigh 300 to 450 gm. per 1000. 

The •* Viktoria " pea has long been on the market and its characters 
are very fixed. There are several forms that are all equally stable, the 
most important being distinguished by the letters M, V, L, and showing 
the following characters: — 
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Seed yield 

e . , . length I 

S ze of seeds . _ . . 1 

of flowering period 

^tipcniqg 

M . . . . 


good 

very large 

very long 

late 

V . . 


average 

large 

short 

average 

L . . 


good 

small 

very long 

early 

With the 

view to still further improving this product the forms 

M, V, and 

L. 

have been intercrossed. The following Table gives the 

results of the examination of the F 2 (harvest of 1919) 



Analyses of the F 

2 of the different 

crosses . 

• 



Seed yield 

Weight of 1000 

Flowering 

9 < 

6 

per plant 

peas in 

. gm. 

Date 

of commencement 

Duration in days 

M X V . . 


. • I3.0 

1 

401 

June 11 

13 

M x L . . 

. . 

. . 10.6 

4<>3 

» 5 

22 

V X M 

. . 

. . 10.5 

384 

» 11 , 

29 

V X L . 


. . 10.6 

392 

» 6 

22 

L x M . 

. - 

. . 9.8 

400 

» 7 

22 

L X V . 

. . 

10.8 

380 

* 7 

30 

L X L. . . 

* * 

11 1 

380 

» 6 

25 


In the cross M X V, the maternal characters are dominant 
In the cross MXL, the yield is decreased, whereas the maternal 
character “ large seed " is combined with the paternal characters of eariy 
flowering and duration of flowering. In the crosses V X M and V X L, 
the yield is average and the size of the seed average (maternal characters), 
whereas the date of flowering is that of the male parent. In the crosses 
L X M, L X V, and LXL, the maternal characters are dominant. 

These forms are still being examined and sorted out with the object 
of isolating and fixing new types of good quality. 

Mahndorf ifUCERNE. — This type is descended from an isolated 
and self-fertilised plant of Provence lucerne. It has not yet been put 
on the market. It is distinguished by the development of its leaves and 
its very soft stem ; flowersline dark blue; remarkable for resistance to cold 
and to rust (Uromyces striatus Schroet). 

Maize. — A number of varieties of maize have also been selected 
with a veiw to obtaining early maturing varieties with a heavy yield. 

Poppy. — In 1918, 2000 early ripening capsules of fine shape were 
gathered and a few of the best (9.5-6.3 gm, of seed per capsule) were chosen 
to supply seed for the experiments. 

The seeds from each capsule were sown separately in a special row. The 
ofispring differed in development, in length of stem, date of flowering, and the 
number of capsules per plant so that they provided all that was required 
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for selection. The work was undertaken with the intention of obtaining 
a type with the following characters: — High yield per plant and per 
capsule; large percentage of seeds in proportion to the total weight of cap- 
sole; early maturity low, strong stalks ,* white flowers; 3-4 well developed, 
round capsules per plant; grey seeds. 

Pedigree register. — This consists of 3 di stinc t parts, which are* 
however, bound together at the end of the year and form a single volume. 

On the first page of the first part is given the plan of the experiment 
field, and the date of the sowing, as well as that of the germination of the 
seeds, etc. On the succeeding pages are entered observations upon the 
growth of the plants, and data respecting the harvest, reference being 
made to individual selection and to each line. 

in the second part, are collected all the data referring to the offspring 
e g., observations made during development, the yield, and the average 
of the selection data for each plant The third part is the largest; it con¬ 
tains all the observations relating to the characters which are the object 
of the selection experiments, reference being made in each case to the plants 
chosen. 


Table I — Preliminary selection (Voranslese) (1) 1912-1913 
Winter wheat . 


Plants 
|-- Culms 
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§ 3 gl 

fc-S Kv 


II 


Total length |* 

Wright 
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1 

of the culms j 

A) Chosen (iUUs) 

^ o 
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c) Total 

1 li 

developed plants in ] 

Grain 1 ^ 

Gain 

» jil 

cm. 

and straw 

'S' S' 


Co. 33 1 

2 

3 

4 

5 

6 

/ 

8 

9 

xo 


125 X25 

10 20 

32 96 

46 184 

55 . 275 

45 270 

26 X82 

25 200 

81 72 

1 xo 


«) 

1 


1701 cm. 

X682 
1 tg6 

5079:36= 141.08 


a) 5 184 1 288 a)= 25.00 

b) 130 39 | 5)=4°»74 l 

«> 5 3*4 1327 1 


x plant 


l 2X.72 gm. total weight 
} 5.42 » grains 

f 16.30 » straw 


— 373 1434 


1434 

Harvest : 245 plants — Tillering - = 5.85- 


(x) The first mass selection of the zndrridtial plants which is based an the correlation 
between one or more easfiy-dttennmed morphological and physiological characters and the 
economic characters that are the object of the selection, is called th*. pre l im in ary choice ( Vor- 
amUse). See Frcw j crth, Handbuch der JandteMschafiUehon PfJanwmUhtong, Vd. 1, p. 261. 

(2} AH the plants obtained by this mass selection are subdivided into groups, and the sub¬ 
sequent s e lec ti on work is carried on within each group. See Eruwirth, loo. p. 244. 
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Tabus III. — Selection 1919 Winter wheat 
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In order to give some idea of the method of registering the data, the 
following Tables dealing with the winter wheat, oats and peas have been 
appended: — 


Table V. — Selection of oats 1920. 


Plant No. 



^ 1 ft 

£ X 

I « 


Grains 



(See Tables VI-X on pp. 536-537). 

The new registration form is a great improvement on the one used 
before 1920. On the one hand, it excludes many quite useless entries, 
on the other, the data given bring out more dearly, the fundamental objects 
of the work of selection, and facilitate the isolation of the elites and best 
kinds of the plants selected. 

479 - Inheritance of Resistance to Bant or Stinking Smut of Wheat, in the United 
States, — Gainrs, E. F„ In Journal of ike American Society of Agronomy, VoL 12, 
No. 4, pp. 124-132, tables 8, Washington, D. C., April, igao. 

Investigations on the bunt resistance {Tilletia Caries) of 3 wheat 
varieties : Turkey (Washington No. 326.) Hybrid 128 (Washington 
No. 592) and Florence (Washington No. 634) and the 2 crosses Turkey y 
Hybrid 128 and Turkey X Florence. 

Notwithstanding its distinct susceptibility to bunt. Hybrid 128 
is very prolific, hardy, has a stiff straw and holds the grain well after matu¬ 
rity so that it is grown in large quantities. In 1918, about 2 000 000 bush- 
ds of Hybrid 128 were produced (graded commerdally as White dub), 
and 100 000 bus. of Turkey which is drought resistant, hardy, of high 
milling quality (graded as Hard red winter). The straw is, however, not 
very stiff and the grain scatters easily. It is produced in considerable 
quantities in the semi-arid districts of Washington. 

Florence is a spring wheat of Australian origin (graded as common 
wheat): very resistant to bunt. 

In the summer of 1915, several hybrids were made between Turkey 
and Hybrid 128 and between Turkey and Florence. In 1918, the parents 
and hybrids of F 2 and F s were analysed in detail in order to ascertain the 
percentage of infected plants and of bunt on infected plants with a view 
to establishing a scale of resistance. The results are given in Table I: — 

[ 418 - 41 $] 
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Tabee VIZI — Observations on the development and yield 
of selected cereals (1920). 



§ Stalk Ears Maturitv «r 



Tab£e IX — Observations on the development and yield 
of selected peas (1920). 



Takc3 X. — Selection of the poppies (1919) 
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Table I. 




Variety or hybrid 

Infected 

plants 

Banted 

heads 

1 no infected 
plants 

Total 

bant 

produced 


% 

% 

1 

% 

Turkey. 

3-4 

17.7 

0.6 

Hybrid x«8. 

70.9 

63.9 

59*8 

Florence. 

5.8 

22.9 

1*3 

„ s Turkey > Hybrid 128. 

* * Turkey / Florence. 

76.4 

47-9 

51.0 

20.1 

35-5 

8.9 

P 1 Turkey Hybrid 128. 

68.3 

49.1 

50.2 

3 * Turkey / Florence. ... . 

22.1 

45*5 

15.4 


Turkey X Hybrid 128 showed in F 2 a much high degree of infection 
than the susceptible parent. This may be attributed to the more vigorous 
growth of the hybrid which might cause more of the infected plants to 
survive the winter. On the other hand the percentage of bunt produced 
on the infected plants is much lower than that on Hybrid 128; the latter 
condition may be taken as an intermediate condition. The average of 
the F s bears out this supposition. 

The F 2 of Turkey X Florence shows a much higher degree of infection 
than either parent. If resistance is caused by a series of chemical or physio¬ 
logical factors, then two facts are self evident - 

1) Most of the factors for resistance axe recessive ; 

2) Turkey and Florence each have different and distinct factors for 
resistance. 

The author carried out simultaneously a series of experiments with a 
view to ascertaining the correlation of bunt resistance and morphological 
characters of wheat plants. Comparisons were made between: 

a) length of spike: — long bearded, dub bearded and interme¬ 
diate mixed. 

b) beards: bearded — mixed — beardless. 

In the F3 of Hybrid 128 X Turkey, there appears to be no definite 
relation between the above mentioned characters and resistance. However, 
in the case of Turkey X Florence, there is an inverse correlation between 
bunt resistance and the bearded characteristic. 

Very resistant rows existed, however, and numerous gradations between 
these extremes were found in each morphological type examined, which 
indicated that existing correlations do not suffice to constitute a solid 
base for selection of more resistant types. 

The F s of Turkey X Hybrid 128 produced a continuous series from 
1 row as resistant as Turkey to 77 which were more susceptible than 
Hybrid 128. 

The small number of highly-resistant rows indicated a dominance of 
susceptibility of Hybrid 128. Out of 194 not one of the F s rows shewed 
more resistance than Turkey. There is evidently no single or latent 

tw] 
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heritable factor for resistance in Hybrid 128. On the other hand, there 
must be at least 3 independent factors for resistance in Turkey, otherwise 
there would have been a larger number of rows as resistant as Turkey. 


Tabu II. — JF 3 of Turkey < Florence . 



No. 

Plants 

Plants > 

Plants party burnt 

•Total 

Spike characteristics 

of 

bunt 

bunt 

1 

— 


No. 


rows 

free 

infected 

[Number Healthy Infected of plants 

Bearded.. 

• 38 

387 

74 

90 

823 

585 

551 

Mixed. 

. 78 

795 

86 

IZ 2 

1017 

89* 

992 

Beardless . 

52 

421 

39 

55 

442 

425 

515 

Total . . 

168 

ms 

1)9 

m 

2 m 

1902 

2959 


The results obtained seem to warrant the following conclusions: — 

(1) Bunt resistance in wheat is not a simple Mendelian unit character. 

(2) Resistance, if Mendelian, is composed of multiple factors, for a 
continuous series ranging from complete immunity to complete suscepti¬ 
bility has been obtained. 

(3} Different wheat varieties possess different kinds of resistance. 

{4) Linkage between resistance and morphological characteristics 
is not sufficient to prevent the selection of a resistant strain of any morpho¬ 
logical type desired. 

« 

480 - Studies on the Faetors and Circumstances Detennining the Sueeess or Failure 
of Crosses Between Wheat and Bye. — bikbas, hl, in the zeuscMft fur Pfian- 
ututichtung. Vd. VII Part 4, pp. 249-252. Berlin, November, 2920. 

Results of the study of the biological and environmental factors which 
petermine the success or failure of experiments in crossing wheat and rye. 

1st Year. — Hybridisation experiments in which Bokhara wheat 
was fertilised with the pollen, or mixtures of the pollen, of certain varie¬ 
ties of rye. Bokhara wheat has all the characters of a “ population ” 
consisting of various strains having in common the characters of early 
maturity and rust resistance but differing in some morphological points. 
Thus, there are awned and awnless forms; the latter, however, are not 
constant but produce occasionally both awned and awnless plants. 

The wheat ears were fertilised with fresh pollen at different times com¬ 
mencing from the date of the flowering stage (when all the glumes, or most 
of them, have fallen from the ear) until 5 days subsequent to that phase. 

Contrary to what had previously been stated, the best results were 
obtained by fertilising the plants at the time of flowering; a delay of 5 
days produces entirely negative results. 

In addition to Bokhara wheat the following wheats were used in the 
crossing experiments. Igel, awned Loosdorfer, Molds Squarehead, red 
awned Galician (Roter Galizischer Grann enweizen), Czar, Weisser Epp, 

{4TI-48I] 
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Tab^e I. — Results of xst years’ 

cross . 




No 

No 

No 

No 

State of the maturation 

of flowers 

of grains 

of seeds 

of hybrids 

of the ear 

fertilised 

formed 

germinating 

obtained 

At the time of flowering. 

94 

30 

25 

25 

One day after » 

• ..... 

98 

19 

16 

16 

Two days » » 

* . ... 

90 

5 

5 

— 

Three » * 

1 . 

89 

4 

4 

3 

Four » > 

.... 

81 

16 

6 

6 

Five » * 

» . 

94 

3 

2 

— 


and March spelt. Out of the several hundreds of flowers pollinated, only 
2 hybrids were obtained, and were from Roter Galizischer x Rye. Thus 
the degree of sexual affinity between rye and wheat varies considerably 
in the case of different varieties of wheat. 

2nd. Year. — A series of experiments was made with a view to de¬ 
termining the effect of environment, especially of heat, upon the - phenomena 
in question. Comparative experiments were carried out in the open, 
and under shelter, viz. in greenhouses {at the temperature of the surrounding 
air or heated), in parchment bags, isolated cylinders etc. None of these 
environments had any effect upon the crossing results nor were the latter 
influenced by the age of the pollen. 

3rd Year. — The first years* experiments showed that the different 
varieties of wheat varied in their degree of affinity to rve, Bokhara wheat 
showing the greatest amount. Very great differences were, however, 
found to exist in this respect between individuals of the same variety. 

In the experiments carried out for the purpose of studying this phe¬ 
nomenon, Bokhara wheat was chiefly used ; 12 plants were selected and gave 
the results set forth in Table II. 

Table II. — Results of the Third Year's Crosses. 


Caracters of Wheat 
plant 

No 

of flowers 
pollinated 

No 

of grains 
formed 

Varieties of rye supplying the pollen 

i) semi-awned. 

71 

5 

Askanier, T-Tanna 

2) awned. 

108 

5 

Askanier, Hanna 

3) awniess. 

128 

17 

Hanna, Sperling 

4) * . 

151 

10 

Petkuscr, Tulaer 

5 ) *. 

€5 

M 

Petkuser, Tulacr 

6) >. 

93 

. 7 

Seelhorst 

7) • . 

104 

' 4 

Seelhoxst, Tulaer 

8} * .... 

94 

X 

Sperling 

9) semi-awned .... 

Z22 

3 

Tulaer, Petkuser, Sperling 

awniess. 

90 

z 

ZedSnder 

II) * . 

77 

z 

ZcelSnder 

12} semi-awned. 

119 

— 

Loosdorter 
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Thus, the individuality of the female patent has a distinct effect upon 
the results of the crossing; this is especially seen in the case of Bokhara 
wheat. In that of other varieties, it is much less apparent, as is shown in 
crosses made with Czar, Red Saxon wheat (Rot Sachsischer Landweizen) 
and Mold’s Squarehead. 

481 - A Braehytie Variation in Maize and its Agricultural Value for Diy Land Cul¬ 
tivation in the United States. — Kempton, J. H.,Jn United Slates Department of A*ri- 
culture , Bureau of Plant Industry , Bulletin TXo. 92S, pp. 1-28, pi. XIX, figs. 7, tables, 5* 
bibliogr. at 14 works. Washington, Febr., 18, 1921. 

Origin of the variation. — Variations are many in the maize but 
the braehytie variation deserves special attention, since it possesses seve¬ 
ral highly desirable features advantageous for dry-land and irrigated condi¬ 
tions. 

This variation consists of a shortening of the internodes without 
a corresponding reduction in their number or in the number and size of 
other organs. The distinction between this type of variation and ordinary 
dwarfing is evident. The braehytie strain of maize under consideration 
arose in a hybrid between the Algerian pop-corn and the Chinese waxy 
varieties. (No. Dh 416). F 2 was the result of self-pollinating, an F x plant 
being grown for seed characters. Of the plants obtained, 5 were braehytie 
and 21 normal (1). One of the braehytie plants was self-pollinated and the 
resulting progeny were all braehytie ; at the present time 16 progenies are 
under observation. Those derived from self pollination gave in F 1 plants 
as tall as or taller than the normal parent, while F 2 showed a segregation 
into normal and braehytie plants closely approximating the Menddian 
3 to 1 ratio. 

For the Table giving the measurements of maize plants of two sister 
progenies, one of which was braehytie and the other normal in stature, 
see prevous article (i). 

There are apparently two types of internodes; 1) almost triangular 
and 2) obliquely truncated cylinder. 

Braehytie characteristics have also been obtained by crossing Chinese 
Waxy and Boone County White (Kansas). F l9 F 2 and F z appeared normal; 
in F 4 , however, 2 braehytie plants were found. One of these was self- 
pollinated, and its progeny offered a striking contrast to those derived from 
the Chinese-Algerian hybrid. Only 10 plants were grown from this self- 
pollinated ear, and Q of them were of normal stature, the other being 
braehytie. A braehytie plant appeared also in a progeny of the Esperanza 
variety of Zea hirta , this was crossed with a normal plant of the Chinese 
waxy variety and the hybrid has been designated Mh 17 by Coilins ; 
neither F t nor the following generations showed any evidence of brachysm. 

Agricultural advantages. — Brachysm in maize produces a 
form of plant which seems admirabily adapted to meet the unusual require¬ 
ments of dry land and irrigated regions, and in addition to this shows 
resistance to lodging thanks to its sturdy erectness. 

(1) See 2 ?., Oct 1920, N. 958. (Ed.) 
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With the exception of the Navajo or Hopi type of maize the roots which 
appear at germination serve only to establish the young seedling; subse¬ 
quent growth and development depend upon the roots produced from nodes. 

In most varieties of maize grown under common cultural methods,, 
from 4 to 8 nodes remain in contact with the ground and produce roots. 
The uppermost node which produces roots is usually somewhat above the 
surface of the soil; the young roots are covered with a sticky, transparent 
gelatinous substance which affords protection from the dry atmosphere 
and permits them to reach the soil from a height of about io cm. (Boone 
County White variety). 

In brachytic plants, the reduction in the length of the intemodes re¬ 
sults in more nodes coming in contact with the ground, thereby increasing; 
the production of roots, (as much as 40 % over the common varieties). 
In addition to this increase may be added a further increase of about 15 %, 
due to the increase in the diameter of the culm. 

In irrigated regions the taller varieties of maize lodge badly following 
irrigation, especially if there is a moderate wind. The brachytic plants 
are thoroughly anchored and owing to the increased root system, are able 
to withstand such conditions and remain erect. 

Also the reduction in internode length brings the leaves dose together, 
thus effecting a partial shade at the time when the sun is at its height; 
transpiration is thus reduced and should result in a lower water require¬ 
ment for brachytic plants. 

As a general rule, the commercial varieties of maize are taller than 
is necessary to satisfy the physiological requirements for yield of grain. 
The increased height is due almost entirely to the elongation of the 
intemodes and not to an increase in the number of nodes. The brachytic 
variation affords a means of reducing the stature, with no corresponding 
reduction in leaf area. There should be no physiological difficulties in 
combining high productivity with brachytic stature. 

Genetically, however, more difficulties are to be expected. Yield 
of grain, like most quantitative characters is one of those relatively un¬ 
stable characters difficult to recover from hybrids involving small-eared 
varieties. If only 10 factors are involved in maximum grain production, 
all of these would be expected to occur in homozygous combination with 
brachytic culms in an F t hybrid only once in 4195 304 plants. It is 
difficult to obtain a combination of good production and brachysm, but it 
is, however, not unlikely that by crossing a combination of dwarf stature 
with high productivity of commercial varieties, the value of the strain 
would be appreciated in area outside the regions of extreme climatic 
conditions. 

Inheritance op brachysm in hybrids with commercial varie¬ 
ties. — Brachyiique x Boone . Effort to combine the brachytic charac¬ 
ter of the culm with the high productivity of commercial varieties. Two 
crosses were made with the Boone Country White var., and a few of the 
F x plants were self-pollinated; 3 ears resulted and 3 F t progenies were 
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obtained. The F 2 plants grown in the field were fully as large as the Boone 
parent and remarkably uniform. 

The F 2 progenies segregated into normal and brachytic plants, 3: 
1 monohybrid ratio, (234 normal and 74 brachytic). The normal plants 
of the F 2 exceeded the brachytic plants not only in stature, but also in the 
length of the longest leaf, in the number of rows on the upper ear, and 
in the length of the ear stalk The brachytic plants, on the other hand, 
exceeded the plants of normal stature in the number of branches in the tassel, 
the diameter of the culm, the total number of leaves, and the number of 
nodes that produce roots. 

In yield, as measured by the total ear length, neither the normal nor 
the brachytic F 2 plants equalled the F lt but individual plants were obtained 
which gave a yield equally high, as the best of the F t With a sharp se¬ 
gregation into normal and brachytic plants, the procedure to be followed 
in securing the desired combination of brachytic stature with high yield 
becomes greatly simplified and eventual success becomes more certain. 
It is necessary only to cross the best yidding of the segregate brachytic 
plants with the high yidding commercial varieties and repeat this proce¬ 
dure until the desired combination is obtained. 

Brachytic x Hopi — The Hopi variety, in common with other 
varieties, grown by the Indians of the South western States, possesses the 
long mesocotyl which permits deep planting. An attempt was made to 
combine the brachytic stature with the deep-planting adaptation. The F ly 
was a complete surprise; the plants were tall but liable to lodging, the ears 
were small and the yield poor. The F 2 was much better. 

Economically therefore, the combination of brachytic with Hopi 
has been a complete failure and demonstrates the impracticability of predic¬ 
ing the value of a hybrid from the characteristics of the parents. 

482 - Heritable Characters of Maize; Adherence of Leaves, Bracts and Inflorescences.— 

Kempton, F. H. (Bureau of Plant Industry, U. S. Department of Agncultme) in The 

Journal of Heredity, Vol. XI, No. 7, PP- 317-332, figs- 4- Washington, D. C., Sept-Oct 1920 . 

Adherence is a variation in which the leaves, bracts and inflorescences 
coalesce. This may occur to a varying extent, and in extreme cases the 
upper leaves and terminal inflorescences are so firmly compacted into a 
hardened mass that the parts can not he separated. Frequently the leaves 
and even husks adhere so firmly to the other organs, that they are ruptured 
by the force of the elongating plant, and such plants have a characteristic 
ragged appearance. 

Adherent variation was found in the F 2 of a hybrid between Boone 
County White and the brachytic variety. 

Plants combining the brachytic and adherent variations were diffi¬ 
cult to propagate, and although the data obtained are few, it seems, 
not umeasonable to suppose that adherence is a simple Menddian character 
recessive to the normal condition 
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483 - Behaviour of Hybrids of F x Medicago sativa. x Af. falcate, in the United 
States. — Waldron., I,. R.,m Journal of the American Society of Agronomy. VaL 12, Pt. 4, 
pp.1 33 -i 43 > figs. 4- Washington, D. C„ April, 1920. 

Report of determinations made relative to the weight of plants and 
length of stems of F 1 hybrids secured from crossing iledicago saliva X 
M. falcata. 

Weight op plants. — The following table gives the distribution of 
frequencies of weight in grams of the two alfalfa plants and their reciprocal 
hybrids. 
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The most outstanding facts about these distributions are: 1) The 
greater amount of variation among the hybrids than among the parents. 
2) The weight of the hybrid is significantly greater than those of the parents 
t. g. — \L saliva = 636.8 ; M. saliva x Af. falcata = 964 4, M. falcata — 
543.4 ; if. falcata x if. saliva = 776 3 : 

Length of stems. — Significant differences between parent and 
hybrid are not shown, e.g. if. saliva = 85.5. if. saliva x Af. falcata = 87.0, 
3 /. falcata =? 80.7, M . falcata x Af. saliva — 87.2. 

Resistance to winter injury. — The percentage of plants destroyed 
by winter injury was as follows : if. saliva = 7.72, M. saliva x Af. falcata 
= 6.55, if. falcata — 1.04 , if. falcata * saliva -- 3.30. 

The resistance of the parent falcata is evident from these data. The 
hybrid behaves as an intermediate in each case, but quite differently 
in the two reciprocal crosses; the best results are obtained when if. falcata 
is the maternal parent 

484 - A Vetch Plant with Lentil-Shaped Seeds in Czeco-SIovakla. — Fruwirth, e , 
in Zcitschrirt tur Ptitnxenxuchtun*, Vol Vir, Part 4, pp 356-362, 1 fig. Berlin, No¬ 
vember 1920 

In the Botanic Garden of Chlumetz, in the winter 1919-1920, a plant 
was observed growing in a bed of lentils {Ervutn Lens), which in appearance 
and habit entirely resembled a vetch (Vicia saliva ), with the exception, 
that its seeds were flat and similar in structure to those of the lentil. 

A like occurrence had already been noted by Prof. Legany at Ma- 
gyamvdr, by Schreyvogl at Loosdorf, and by WiEgmann. 

The author carefully studied the progeny of the Chlumetz plant to 
the second generation. It was at first supposed to be a natural hybrid 

[ 483 - 484 } 






? BREEDING 


545 


I of Vicia saliva and Ervum Lens , but the following facts are at variance 
with this theory: 

i) These hybrids could not be obtained artificially; 2) the Chlu- 
metz plant, which should have been a hybrid of the F., except for the aber¬ 
rant shape of the seed, was in every respect a vetch ; 3) in the 2nd genera¬ 
tion, there were no segregation phenomena, the shape remained absolu¬ 
tely constant, and the plant transmitted its unaltered characters to its 
descendants. 

Since the probability of its being a spontaneous variation is also ex¬ 
cluded, the author concludes, that the Chlumetz plant and its progeny 
form a pure line of vetch. 

Hitherto, cultivated vetches have not been systematically selected, 
and form populations composed of a mixture of forms; amongst the latter, 
plants bearing more or less flat seeds are by no means rare. By the 
selection of extreme cases, it would be easy to isolate types of vetch with 
seeds shaped like those of the lentil. 

4S5 - Experiments in Self-Pollinating and Cross-Pollinating Mevea brasiliensis 
in the Dutch Indies. — Hfvsskr, C., in the Mededeeliw*en van hct algenteen Proefsta- 
ticm aet A > V. R. 0 . S„ year V, No. i, pp. 1-6. Medan, January, 1920. 

The improvement of Hevea in chiefly based upon the vegetative pro- 
i pagation of trees selected as likely to supply the best scions. 

Nevertheless, the question has arisen of late as to the possibility 
of obtaining good results in this direction by means of crossing and selec¬ 
tion. 

There are two ways in which this work may be carried out: — 1) By 
using the best individuals, of the filial generation for subsequent crossing, 
with tne object of fixing (by means of transmission through succeeding 
generations) the best types, that is to say, those possessing the best combi¬ 
nation of characters; 2) by obtaining grafts of superior quality from the 
selected hybrids. 

lhe present report contains the results of many experiments in selt- 
pollinating and cross-pollinating. 

Cross-follinatidn. — Twenty suitably-chosen trees were used 
for this purpose, 30 different crosses, being made. Out of a total of 6710 
_ operations, 730 (10.8 %) gave positive results, 2186 seeds being obtained. 

The highest percentage of fruit set was in the cross 4 138 X $ 146, 
t^with S3 fruits resulting from 211 pollinations (39.4 °' 0 ). The crosses $ 
164 x ^ 144: 9 29 X $ 141 ; ? 139 X £ 146, and § 139 X cT 26 
gave entirely negative results 

In the course of the experiments, it was observed that the fertility 
of the female parent is a very variable character, and further, that the 
number of fruits formed on the same tree differ according to the nature of 
the tree from which the pollen is taken. 

Thus, when the female parent 157 was crossed with Nos. 161, 166, 
„ 164 and 161, the percentages of fruits set were respectively, 2. 4, 7, 14.7 
**aud 8.1 
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SeiE-poixination. — This was effected on 6 trees. In the case of 
4 out of the number, the results was entirely negative ; the 5th produced 
but one mrit, although as many as 170 flowers were pollinated; as for tree 
164, out of 131 pollinations, only 9 were successful. 

Ibis is a confirmation of the fact that ffevea is normally staurogamous, 
and that self-fertility can only be induced if the greatest precautions are 
taken. 

The following Table gives the data of the experiments. 


Polinataons 


— 

__ 

T’j 

il '«J *1 
ll , 1 1 

Female parent 


1 

Average daily yield 

Date 

si 

*1 «i 

m 19x9 


"3 

* *si 

-s * 



142 

10 Feb. and 12 Mar. 

220 

45 

_ — 

— 

— 107 cc 

of latex 

164 

22 March 

131 * 

18 

9 6.9% 

30 

28 241 » 

» » 

36 

9 May . . 

135 

84 

— — 

— 

— 80 gm 

rubber 

49 

25 May ... 

232 

98 

_ — 

— 

— 33 » 

» 

138 

iSMay . 

306 

5 ° 

_ — 

- 1 

— I 4 i » 

» 

174 

12 April . 

170 

40 

1 0-59 % 

3 

3; 38 » 

» 


Totals . . . 

I 194 

*35 

Itl *.8 %'l 

» 

31 



The fruits of tree 164 furnished 30 seeds, of which 28 germinated 
regularly. The development of the seedlings was most carefully watched, 
to see if there were among them types giving a large yield, and at the 
same time endowed with great self-fertility, which would much simplify 
the work of selection as regards line 164. 

486 - The “ Herald”, New Variety of Prune in America Originating Probably from 
Pranas Munsoniana by Mutation. — Detjen, l. R-, in The Journal of He¬ 
redity, Vol. XI, Pt. 6, pp. 253-258, figs. 5* Washington, D. C., July-Aug., 1920. 

The tree described is growing in the garden of W. F. Marshall 
in Raleigh N. C-, and had been purchased from the Stark Bros. Nursery 
Txmisiana (Mississipi) under the name of " Milton plum, ” as belonging 
to the Prunus Munsotiiana Wight and Hedrick species. 

The following are the special characteristics associated with the 
“ Herald " compared with 11 Milton " 

1) The stem is attached to both branch and fruit which prevents 
the latter from dropping to the ground as soon as ripe, and instead they 
dry naturally in the sunshine and wind; 

2) The leaves are somewhat amall; 

3) The petals are rather larger (the corolla measures on the average 
17 mmj; compared with 13 mm. (Milton). 

4) The pit is larger in dimensions than that of the Milton ; 

( 488 - 48(1 
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5) Milton variety grafted on Prunus angustifolia took well and 
grew vigorously, whilst “ Herald ** proved less vigorous, and died off early 

It is of interest to note the effect a different stock. Promts ttngusti- 
folia exerts on the Herald variety; the fruits and pits di min ish in size, 
and the surface of the fruit is velvety like that of P. angustifolia , unlike 
the hard characteristic of the Herald fruit. 

The author believes that the existence of the Herald variety may be 
attributed to mutation arising from the native Pr units Munsoniana This 
mutation as already noted possesses the advantage of producing fruits 
which dry and shrivel as readily as the European types, but cannot be ex¬ 
pected to compete with any ot those owing to the soft and juicy texture. 
However, it should be possible eventually to obtain by crossing with the best 
commercial varieties, a new type combining the characteristics of the fruit 
of P domestica with resistant and late flowering qualities, which could be 
utilised with success in eastern America, where the climatic conditions 
and fungoid diseases at present hinder the growing of commercial varieties. 

487 - New Society for the Production of Selected Seeds in Zag&bria (Yugo-SIavia). — 

ZeiiscMfi f&r Planxenxuchtwtg, VoL VH, Pt. 4, pp 367, Berlin. Nov., 2920. 

On January 1, 1920, a Society was founded in Zagabria which pro¬ 
poses to encourage the production of selected seed throughout the Serbian, 
Croatian and Slovac Empire. This Society possesses an experimental 
field where various kinds of crops are cultivated and selected. The pro¬ 
pagation of the types and varieties thus obtained is put into the hands of 
Members of the Society. 

Prof. V. Mandeecc has been nominated as consulting expert of 
this Society. 

488 - Studies on Sorghum Seed ir Wisconsin, U. S. — See No. 471 of this Review. 

489 - Wheat-Growing Experiments in the Province of Turin, Italy. — Bocmccmo, 

in the Italia vinicola ed Aeraria, VoLXI.No. io,pp. 159-150. Casale Mouferrato, March, 0, 

2921. 

Experiments carried out on the estate of the Royal Agricultural Col¬ 
lege of Caluso (Ivrea region, Province of Turin), in 1920. 

The following varieties of wheat were sown broad-cast on fairly compact 
soil in the second half of November and manured with superphosphates 
The appended Table gives the resuts obtained. 


1 Yield of grain 

Varieties i in 

j Kg. per hectare 


l 

1) Red Canavesano Wheat. 1 973 

2) Hybrid Gentil rosso x N06. ( 1164 

3) Gaxlotta Strampelli. 1250 


[ 486 - 489 ] 
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On another area where the soil was light, the wheat was sown with drills 
an December 3 and manured with superphosphate, with the following 
results:— 


Yield of gzais 

Varieties in 

kg. per hectare 

x) Semi-awned Gentil rosso wheat. 944 

2) Hybrid Gentil rosso X N06. . . 940 

3) Early Piedmont Wheat. 970 


Carlotta Strampelli may be said to have stood the test well, seeing 
<hat the season was bad, and the ripening of the wheat had been much 
hindered by scorching. 

The author does not share the opinion of wheat growers who consider 
this variety to be subject to lodging and dissociation of characters, 
but he considers that it is necessary to grow earlier varieties in Piedmont 
amongst which “ Early Piedmonte ” (obtained by Prof. Jacometti by 
crossing) in worth mentioning. The hybrid Gentil rosso x Noe obtained by 
Passerhsti is very adapted to late sowing; semi-awned Gentil rosso did not 
give satisfactory results. Canavesano wheat never gives very high yields, 
but it is especially suited to damp, compact soils. 

490 - Field Experiments with Maize in New South Wales 1919 - 20 . — Clayton, 
E. S. In The AencuUural Gazette of New South Wales . \ol. XXXVI, Pt 1, pp. 1-6. Sydney, 
Jan., 1921, 

Report of experiments conducted at the Grafton Experiment Farm 
1919-20 on black alluvial soil. 

I. — Hilling versus FLAT cultivation. — The plot hilled with 
the disc cultivator presented a cleaner appearance and damaged fewer roots 
than in the case when hilled with the plough. None of the plants showed 
any tendency to lodge and the main benefit derived from the hilling was 
the burying of the weeds in the row’s. The following shows the compara¬ 
tive yields per acre according to the different treatments: — hilled with 
disc cultivator 48 bus. 41 lb; flat cultivator, 44 bus. 42 lb; billed with plough 
42 bus. 19.lb. 

II. — " Be-suceering ” t. e. removal of suckers. — The experi¬ 
ment was carried out on two plots, each % acre in area. It was estimated 
from the results that I ton of greenstuff per acre was obtained by the de- 
suckering. As however the untreated plot yielded 70 bus. 34 lb. and the 
treated plot 69 bus. 35 lb. the loss of maize amounted to 35 lb. 

III. — Deep versus shallow cultivation. — The plot receiving 
deep cultivation (5 in. deep) presented the cleanest appearance throughout 
but the roots of the maize plants certainly seemed to be damaged, especially 
toward the later stages of growth during the process. This was dear 
from the yield per acre (39 bus. 10 lb.). The plot receiving deep culti¬ 
vation {5 in.) till the plants were about 15 m. high and than shallow culti- 

[4SMI9] 
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vatxoo (2 to 3 in.) until tasselling, gave very simular results (43 bus. 16 lb* 
pei acre) to that obtained with shallow cnltivation throughout (42 bus. 
48 lb.). The crop sown in November 19, was harvested the following 
August 20. 

IV. — Green manuring experiment. — Grey field peas, rape, 
and vetches were the green manure crops tried, sown at the rates of 12 lb., 
1 y 2 lb. and 10 lb. per acre respectively. The land had previously been 
occupi ed by a wheat crop. The following results were obtained:— 


Yield per acre 
bos. Ib. 

Maize with tape sown at tasselling stage ... 69 52 

» » grey field peas. 68 11 

) » vetches. .... 63 25 

) > alone. . 66 30 


V. — Late cultivation. — An experiment carried out with the 
idea of comparing the yield of maize cultivated up to tasselling time with 
that of maize receiving only one cultivation after hilling. The preparation 
of the land and the details of sowing were identical with those of the sucker- 
ing experiments. The first mentioned method gave the more satisfactory 
results, 68 bus. 36 lb. per acre compared with 63. bus. 16 lb. 

VI. — Rvte of seeding. — Two varieties of maize [were used: — 
Learning and Improved Yellow Dent. The former was sown at varying 
distances apart at the rate per acre of 6.5 lb. 8.1 lb. 9.3 lb., and 13 lb. 
and the latter at 8 lb., 10 lb., 11 y 2 lb., and 16 lb. per acre. 

In both experiments, the lowest rate of seeding gave the lowest yield* 
In the Yellow Dent var. the highest net gain per acre was obtained from the 
heaviest seeding, namely 16 lb. of seed per acre. In the Learning var* 
the highest net gain was obtained from the second heaviest seeding, namely 
9.3 lb. per acre. 

491 - Employment of Agricultural Machinery in the Cultivation of Rice in California* 

— Afostox., S. (Chief Plant Industry Division Philippine Bureau of Agriculture), in 
Bulletin Agricole de Flnshtut sctenttfique de Saigon. Year III, No 1, pp 1-3. Saigon 
Jan., 1921, and The Tropical Agriculturist, Vof. I#VI, No. 2, pp. 86*87. Peiadenya, 
Ceylon, Feb, 1921. 

The author has recently completed an extensive tour of most of the 
principal rice growing countries of the world, and has chosen this subject 
in view of the tendency in many such countries to adopt modem methods 
of cultivation. He keeps in view throughout the special climatic condi¬ 
tions of California, and confines himself to a ample exposition of the ac¬ 
tual methods observed by him during his visit, leaving the reader to make 
his own deductions as to their practicability under other and different 
conditions. 

Up to the present time the cultivation of rice in California has been 
confined to the broad valley of the Sacramento, which is exceptio n ally 
favourable to the employement of modem agricultural machinery. In 
practice this is often of considerable power and weight. Multiple ploughs. 
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often with 8 or io shares are employed for working the land. On one oc¬ 
casion a specially heavy singfe-shaied plough, drawn by a pair of 75HP 
tractors was seen in action breaking up the bunds before thp general 
working of the land commenced. 

Harrowing and reconstruction of the bunds are also carded out by 
mechanical methods. Transplanting is not pr actised ; in its pl ace large 
seed drills are employed. Weeding is the only occupation carried out 
by hand, and for this the labourers. —. many of them Asiatic — receive 
a daily wage of from 3 to 4 y 2 dollars. 

Threshing is done in the held, when all the sheaves within a radius 
of about half a mile are carded in specially constructed waggons, to the 
thres h i n g machine, and when all these have been threshed, the machine is 
moved further on. 

The grain is often transported in sacks of " burlap ” or “ gunnies ” 
direct from the field by means of motor lorries or in trains of trailers 
drawn by tractors. The 4 wheel drive tractor is especially esteemed for 
this class of work. 

The exceptionally favourable topography permits the establishment of 
large square fields of 5 to 15 acres — often of 30 acres or more — thus facili¬ 
tating the employment of large machines. Apart from this, and the many 
other local considerations especially favourable to the use of machinery, 
the extremely low rainfall (21.3 inches per year) is very significant. The 
author gives a table showing the average rainfall per month and per year 
covering a period of 10 to 46 years ending in 1916 for the Sub-Stations 
of Biggs, Chico, Colusa, Durham, Gridley, Marysville and Willow, in the 
Sacramento Valley. The monthly average is 45.2 mm. and the yearly 
average 54 2 *& mm. The rainfall is heaviest in December and January. 

The land is worked immediately after the harvest in October, and the 
be g i nning of November. The frosts and thaws of the winter months make 
subsequent harrowing easy. The final working of the land is completed 
in March and April. The first day of April is considered as the commence¬ 
ment of the sowing season which continues up till the be ginning of June, 
although it is estimated that the best results are obtained when the seed 
is sown not later than May 10. 

The fact that all the cultural operations can be carried out during 
months when the rain f al l is slight (average of 42-2 mm T November, February 
to May), together with the admirable irrigation and drainage systems 
which allow the soil water to be controlled, will account for the ea se and 
efficacy with which agricultural machinery is employed. 

492 - The Influence of Size and Character of Seed on the Yield of Potatoes.—S alaman, 
The Journal of ih* Minisfry of A?ric*lt»re,Yol.X5:VIH, N*o. i,pp. 43-48, tables 
4. I/Ondon, April, iqai. 

In 1920. a preliminary investigation of the above problem was begun. 
For this purpose a stock of a new variety (i) was employed which had been 


(1) TM* potato is not, as yet, on the market [Author’s note). 
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grown in Barley, Herts, the previous year; the tubers had been damped 
during the winter and sprouted in the spring. 

This main crop variety was well adapted to this type of experiment 
for two reasons: it is an exceptionally heavy cropper and it is extremely 
resistant to leaf roll and mosaic disease. The tubers are white kidney 
and are immune to wart disease. 

Sdections of the seed tuber were made by the author according to 
various grades, and the number of tubers in every found weight of seed 
was carefully checked. The tubers were selected both for size and weight 
so that each dass was as uniform as possible. The dasses selected were — 

1) 0.4 oz., 2) 1.3 oz.; 3) 2 oz.; 4) 2.6 oz. ; 5) 4 oz.; 6) 5.3 oz.; 7) 5.6 oz.; 
8) 6 oz; 9) mixed seed of all sizes 

The results of the experiments so far as this first year allows of conclu¬ 
sions, are: — 

1) That although small chats give a big return in proportion to their 
weight as seed, and produce as much, in this experiment even more, big 
ware than any dass of seed, yet it is certainly not economical. 

2) The best seed class are tubers of 2 oz. in weight and these give 
the best returns, excepting the large tuber sets with secondary growths. 

3) Seed tubers over 2 oz. in weight give smaller crops whilst 
the amount of seed is progressively greater. The amount of heavy ware 
is progressively less, both actually and rdatively. 

4) The tendency to secondary growth formation is not conveyed 
to the crop from the seed tuber. It is a peculiarity of big tubers and is 
not directly influenced by the size of the seed tuber. That the sets with 
secondary growth should have proved such successful seed is, however, 
not surprising as they naturally indicate a high vegetative activity on the 
part of the parent tuber, which experience has long shown to be the best 
type of tuber seed. Seed tubers with secondary growth make exceedingly 
good seed, and apart from the fact that they are laige and wasteful without 
cutting, the evidence would tend to show that their use as seed is strongly 
indicated. 

As the value of a potato crop is concentrated in the main on the quan¬ 
tity of the large ware size tubers formed, it is of interest to refer to the table 
where the percentage of the entire crop represented by the tuber of 4 oz. 
and over is shown. The highest value, 73 ° 0 of the total crop is given 
by seed tubers of less than 1 oz. in weight. i. e. by chats., so that it would 
appear that the larger the set, the smaller the quantity of big ware. When, 
however, the fact is taken into account of the bigger crop from the 2 oz. 
sets, the total yield per acre of large ware is oonsideraUy greater in this 
than in any other class. If, however, cut tubers with secondary growth 
will yield in the same maimer as the large ones of class 8, then the advantage 
of such sets might at least equal that of the 2 oz. set in the production of 
heavy ware 

The crop of a potato plant must be expressed in the quantity of tuber 
material produced, and its subdivision into tubers depends on other fac¬ 
tors and is probably influenced by environment. The general approxima¬ 
te 
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turn of the numbers of tubers in the classes of the crop from mixed seed, 
■with that of the average of the 8 seed classes, is a fact of considerable in¬ 
terest (See tables). 


493 - the Production of Alfalfa Seed in New South Wales.— whuiet, j. x , in The 
AqncuUural Gazette of New South Wales , Vol. XXXII, Pt s., pp. 105-112, pi. 16. Sydney, 
Feb. 1921. 

Within recent years the cultivation of alfalfa has spread to the drier 
parts of New South Wales, and good results have been obtained from 
Bathurst, Coolah, Canowindra, Binnawav, Coonabarabran, and Pallama- 
llawa districts, with both crops and also seed. 

The method recommended for planting in the drier parts of the State 
is to sow the seed in drills 30 to 36 in., apart, in order to maintain a friable 
surface soil by hoeing between the rows. 

The varieties tested at the different experiment farms in these dry 
districts were selected from the best local strains and also introduced 
varieties; amongst these were included: Tamworth Broad Leaf, China 
'from the Pekin plains*, Cossack, Semipalatinsk, Kansas, Montana, 
and Grimm ( p rom U. S. A.) Variety Grimm, had given excellent results 
in the United States as the most superior alfalfa in respect to winter hardi¬ 
ness. Montana is also extremely resistant to frost, and appears to suit 
the cold regions of New South Wales better than var. Grimm. 

In the most satisfactory alfalfa growing districts the general rate of 
sowing is 15 lb. per acre but as much as 20 lb. is occasionally used, with 
a view to obtaining a fine stemmed for hay. Germination tests in the 
Department s Laboratory extending over a number of years show an 
average of 80 %, but this does not include the hard seeds. If the seed 
coals of the latter are scratched before planting, the majority of them 
will germinate successfully. Good results have been obtained by lightly 
rubbing the seed on a rough surface, such as that of an ordinary fine brick. 
Tests are still in progress to obtain data as to the length of time the 
untreated seeds, which failed to geiminate after 14 days under cover, will 
take to germinate after being allowed to dry and then sown in soil. The 
following results are interesting from the point of view ot rapidity of 
germination: — which is an important consideration from the fanner’s 
point of view* 


Percentage of gennination total in 7 days. 


* 


• 

Samrlc 




z 

2 

3 

Hard seed not scratched . 

* > scratched 


• *6% 

96 

30 % 

70 

4% 

84 
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A fairly high standard of purity has been maintained by alfalfa growers 
and importers according to the particulars obtained from the seed test¬ 
ing laboratory records here reported. A list of the common weed seeds 
is given, and instructive identity photographs are given of the seeds:— 
Centaurea melitensis , Plantago lanceolafa, Carduus lanceolatus, Chenopo - 
dium alium, Setaria viridis , Paspalum dilatation . Cynodon Dactvlon. Melilo- 
tus pan iflora, Cuscuta TrifoKi, Polygonum at iculare, Rnme\ Acetosdla , Car ex 
paniculata , Rutuex crispus. Shriveled alfalfa seed, hard alfalfa seed, and 
normal alfalfa seed. 

C. Dactylon , P. dilatatum and P. distichum are three of the very worst 
pests in an alfalfa field as they not only crow d the alfalfa plants but cause 
considerable trouble to the mowing machine. 

The December cutting is generally reserved foi seed purposes, and 
should be harvested when the majority of pods are yellow. When harvest¬ 
ing small areas, the crop should be cut with a scythe, and if a mover is used, 
a swath-board should be attached. If a reaper and binder is employed, 
the sheaves should be piled into shocks and stand for 5 to 10 days and 
allowed to become throughly dry before stacking and threshing, or properly 
adjusted so as not to bind the crop, but merely drop it into heaps by 
means of the sheaf carrier. 

Stacking should be made in a manner similar to that for alfalfa hay, 
building it with a good foundation of straw. Small quantities are threshed 
with a flail, but alfalfa seed threshers are also available. 

Four to 8 bus. per acre of seed are obtained in a favourable season 
on good quality alfalfa land, on medium class land, 2 to 3 bus. 

194 - Factors that Affect Alfalfa Seed Yields. — Bldsn, P. K., in Colorado ArticuMnral 
Experiment Station Bulletin No. 257, pp. 1-32, figs. 27. Port Collins, Col., 1920 (r£stttn£ 
in Ex*>inm>,ht S’ahon Rtard, Vol. 44, No. p. 23‘). Washington, 1921). 

Experiments made in cooperation with the Office of Forage Crop Inves¬ 
tigations of the I". S. Department of Agriculture, concerning seed setting 
tendencies of the different strains and the effect of seed selection, on impro¬ 
vements of seed yields; moisture requirements, irrigation, cultural and 
spacing tests ; observations on the relations of insects, climatic conditions, 
and scil fertility on alfalfa seed production. 

The conclusions maybe summarised as follows:— A difference in the 
inherent seed-setting tendency of different strains of alfalfa was noticeable, 
the southern strains, particularly from Ecuador, Peru, and Tripoli appearing 
to be strongest in this respect. These are not considered adapted to the 
clim atic conditions, lacking hardiness. Although seed selection for pro¬ 
lific seed yield improved the ability of the selected stocks to produce seed 
yields, the improvement is not thought sufficient to solve the problem. 

The amount of moisture for alfalfa seed production should be so regu¬ 
lated that a minimum amount of forage growth will result and still have 
sufficient moisture to mature the seed. Making a pasture of the first 
growth late in the spring has apparently stimulated good seed yidds, and 
this seems to be coupled with a system of irrigation such as to regulate the 

* [4*S-4S4] 
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•amount of water and hold it dose to the minimum requirement by having 
small irrigation furrows about every 30 in, 

A thin uniform stand, about 1 plant to 1 or 2 sq. ft. is advised to en¬ 
sure good seed yields. Growing alfalfa in row’s is not recommended chiefly 
on account of the difficulty in handling the crop, 

But very little evidence that bees are essential to alfalfa seed yield? 
is at hand. Dry climatic conditions with high temperatures seem to be 
among the most essential requirements for successful production. It 
appears that excessive quantities of soil nitrates possess deleterious effects 
on seed yields in many irrigated regions reserved for alfalfa. 

495 - The Use of Saccharum biflorum as a Forage Plant in Algeria.— Guignard, 
Paper presented at the Meeting of the Academie agriculture, held on March 23, 1921-, 
in the CompUs Rendus ties Seances de VAcademic d*A;ncuUure de France, Year 1921, 
Vol. VII, No. 12, pp. 308-311. Paris, March, 1921. 

Dr. Trabitt communicates the results of experiments made on the 
coast of Oran, with the object of fixing the sand dimes by planting Sac- 
ckarutn lifionm fi). The experiments carried out in the dunes of Bon 
Hacheria, and on the Gay estate at Khemis, were eminently successful. 
Sacc biflorum proving to be useful not onlj as a wind-break and a fixer 
of moving sands, but also as-an excellent forage plant. 

According to information received from the chief Inspector of the 
Waters and Forests, the first cuttings were planted at the end of 1919, 
50 cm. apart and in lines at intervals of 5-10 m. in rectangles prepared in 
the dunes of Bon Hacheria. These plantations are now 1 m. wide, and 
the plants have attained the height of 4 metres, forming a dense growth. 
Wherever the sands have collected near the lines, the width of the planta¬ 
tions has still further increased; owing to the contact of the stems with 
the soil, adventitious roots have been formed at each node, thus forming 
new growing points. It has been found that other Gramineae which have 
been used with success elsewhere (varieties of Ricinus , Takaout ( Tamarix 
articulaia }, aSd other varieties of Tamarix) are here Only auxiliaries that 
can well be dispensed writh, as their effect is of little account as compared 
with that of Saccharum . 

With regard to the use of Saccharum biflorum as a forage plant Gay, 
the Colonial correspondent of the Botanical service, sends the results of 
the following experiments carried out at his farm on the coast 

Cuttings 30-40 cm. long were set 50 cm. apart; the plants soon spread 
over the intervening spaces, and formed an unusually luxuriant meadow. 
Saccharum shoots again immediately alter cutting, and is able to furnish 
several crops a year. It should be planted in the spring, but cuttings take 
root at any season Animals had been found to eat the plant with avidity, 
therefore it was used on a large scale as a stock feed during the recent pei iod 
of scarcity. It sufficed to keep 36 horses and mules, and 42 oxen in perfect 
condition, so that they never missed one dav*s work. The foliage was 


(1) See R. f Feb. 1921, No. 158. {Ed.) 
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ted in its natural condition, and the stems were cut up and chopped with 
a vine-cane breaker. 

The composition of the plant is as follows:— 


Per cent. 


W-Uer ... . 74.3 

Albuminoid^.. 2 .4 

Fats. 0.45 

Nitrogen tree extracts . r3.4 

Crude fibre. 0.48 

Ash.. 2.45 


From what has been said. Sacchamm might be planted with advantage 
on the sands of French regions bordering on the Mediterranean, but 
it is in West Morocco that it would render most service. 

49'> - Yield and Quality of Hemp in Wisconsin, U. S. —See No. 471 of this Reuc*\ 

497 - Indian Jute (Corchorus spp.). — Me I^d Sir Chv,., in The Asiatic Review , 
VcA. XVII, No. 50, pp. 302-306. Iyondon, April, 1921. 

Jute in India, can be grown in almost any soil which has a good depth 
and the necessary material required for fertilisation. On the alluvial soils 
in Eastern Bengal, jute grows freely without any artificial help. On 
the other hand the higher lands are heavily manured and yield heavy 
crops, not only on this account, but also owing to the fact that the jute 
has better chance of ripening on land immune from floods. Early in 
February, the ploughing commences on low-lying lauds, and continues 
until the beginning of May on the higher lands. 

After the land is ploughed and pulverised the seed is sown broadcast, 
in quantities of from 6 to 12 lb., per acre. The two principal species cul¬ 
tivated are C or chorus capsular is, and C. olitorius . The former is easily 
distinguished by its round pods, while the latter has long cylindrical 
pods, which are more easily decorticated than C. capsularis, and this is 
a distinct advantage although the last mentioned can stand submersion 
better, and generally speaking is less easily affected by adverse climatic 
conditions. Notwithstanding these peculiarities, it has been proved 
beyond all doubt that each of these species would yield a different class 
of fibre if subjected to different conditions of soil and climatic influences. 

The period of harvesting varies according to the district, and starts 
earlier in the lowlands than elsewhere. Early cut jute is however never very 
satisfactory; it is usually immature, short and mossy. The process of 
" retting ” usually takes anything from 10 to 35 days according to the time 
of year. In July and August, when the temperature of the water is high, 
the process is quicker, and the jute is ready for further handling, but in 
September and later, it takes quite a month to “ ret ” the plants. After 
retting is completed, the plants are taken out of the water, the fibre ext rac¬ 
ed, washed, and dried, and when sufficiently dry, it is rolled up in drums, 
and sent to the nearest market or sold locally to small dealers, who take 

[495-49T] 
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it away to seme of the large centres and dispose of it at a considerable 
profit. 

The use of jute presses in the jute districts has greatly facilitated 
transport. These are used to pack what are known as “ cutcha " bales, 
containing 3 to 3 % maunds*. The exported bale to Europe and other 
countries is of a fixed standard of 5 maunds or 40* »lb. The packing is 
chiefly done in Calcutta. 

formally, jute is the cheapest fibre for providing bags to carry the 
produce of nearly the whole world. It carries all the valuable wool and 
grain from the various countries where grain and oil seeds are produced. 
Other uses are also enumerated by the author including several uses locally 
in the jute districts of India, and also its utilisation for the making of 
sand hags during the war. 

49S - Plants Suggested for the Manufacture of Paper in Various Countries (x)1. South 

African Grasses for Paper Making, Bulletin of the Imperial Institute, Vol. XVT, No. 2, 
pp. 127-134, London. 191S. — XI. Tropical Grasses as Paper Making Materials (Fed. 
Malay States of Australia). Ibid. Vol. XVT, No. 3, PP- 271-275, rgi8. — HI. Investi¬ 
gations of Materials suggested for the Manufacture of Paper (South Africa, Rhodesia, Egypt, 
Papua)., Ibid., Vol. XVTI, No. 2, pp. X41-159, 1919. — IV. Further Investigations 
iKgypt, South Africa, New Zealand, Brazil), Ibid, Vol. XVIII, No. 3, pp. 232 - 335 * 1920. 
— V. Paper from Bagasse in Formosa, Queensland Agricultural Journal, Vol. XV, Pt.2, 
p. 67. Brisbane, Feb., 1921. — VI. Les v£getaux susceptibles defoumir une bonne pSLte 
A papier en Madagascar, Le Bois , Year 4, No. 11, pp. 1. Paris, Mar., 17, rgsr. — VH. XJn 
myrqbalan k papier ( Terminalia Arjuna), V Agronomic coloniale. Bulletin mensuel 
dn Jar din Colonial, Nonv. S£r, Yr. 5 » 1920-21, No. 34, pp. ir 1-1x2. Paris, Oct. X92C. — 
Vni. Pack, A. N., Pulpwood from British Columbia, in American Forestry, Vol. 26, No. 
324 * PP- 715-7x9. Washington, D. C., Dec. 1920. — IX. Paper from Veneer Waste in U.S. 
Ibid. p. 762. Dec., 1920. — X. Pearson, R. S., The Manufacture of Paper Pulp from 
Bamboos in India, in The Indian Forester, Vol. XI/VI, Nos. ri and 12, pp. 547-565 and 
603-631, pi. 3. Allahabad, Nov. and Dec., 1930. —XL Utilisation of Bamboos for Paper 
Making in Various Countries (India, Ceylon, Indo-China, China, Japan, Philippines, Ma¬ 
laysia, Dutch B. Indies, Australia, America, Brazil, W. Indies, Africa, Madagascar), Bui. 
letin of the Imperial Institute, VoL XVII 1, No. 3, pp. 403-427. London, 1920. 

I-III-IV. — South Africa {2). It has long been realised that the 
tropical countries possess in their coarse grasses, abundant raw material 
for the manufacture of paper. A number of grasses have been sent to the 
Imperial Institute from South Africa for trial, and a selection of the reports 
is here given: — 

a) Sorghum hedepense (3). — This grass gives a good yield of pulp, 
but is nevertheless not very promising as a paper making material. The 
pulp contains a large amount of parenchyma derived from the pith, which 
renders the paper parchment-like. This might however lend a possibility 
for the production of special kinds of parchment like papers either by it¬ 
self or mixed with other fibrous materials. 


* 1 maund = S2.2S lb. 

(1) See also R April 192X, No. 436. (Ed.) 

(2) See R. t Aug. 19x8, No. 869. 

(3) See R„ Feb. 1920, No. 202. Ed.) 
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b) Andropogon spp. — i) A sample of ** thatching grass” or “ Dek 
Gras, ” identified as Andropogon Buchanii . Stapf, received in 1917. In 
every case the pulps furnished an opaque paper of good strength and quality, 
which did not shrink appreciably on drying, and appears a promising ma¬ 
terial for the manufacture of strong brown paper, or after bleaching, for 
other purposes. — 2) A . Dregeanus , Nees, and A . audits Stapf " Tambookie 
Grasses. ” Both samples* gave good yields of unbleached pulp, which pro¬ 
duced tough, strong papers of good quality. — 3) A. hirtiUorus var. 
semiberbis Stapf — This grass give s a good yield of pulp but the ultimate 
fibres are short and the paper produced is somewhat inferior is strength 
to that yielded by the aforementioned species. It would however be quite 
suitable for the manufacture of paper pulp on a commercial, scale. 

c) Trachypogon polymorphic Cymbopogon Ruprechii and Cymho- 
pogon sp.(i). — These grasses give very good yields of pulp which compare 
favourably with the fields obtained from esparto grass ( Macrochloa tern - 
cissima) under similar conditions. T polymorphic is found in tropical 
and sub-tropical America, and Madagascar, and in South Africa is known 
as “ steek ” grass. 

d) Themed a Farskahi var. mollissima. — Yields a pulp giving a 
strong opaque paper which does not shrink appreciably on drying. The 
nodes of the grass are however harder than those of ** tambookie ” and 
” dek ” grass, and would necessitate a through boiling and tearing in order 
to break them up completely and obviate the presence of yellowish specks 
in the paper. 

e) Tristachya Rehmanni. — Common in the Transvaal High Veld. — 
The shortness of the ultimate fibres rendered an inferiority in strength to 
the opaque paper obtained. It might however be utilised locally in 
admixture with better materials, such as Andropogon spp. 

f) Panicutn obscurans . — Common on the High Veld. On account 
of the presence of small bracts, and their effect on the paper produced, 
this grass is decidedly inferior as a paper making material to most others 
from South Africa put to the test, and would probably only be suitable 
for the manufacture of cardboard or brown paper. 

g) Aloe dichotoma 44 Kokerboom, ” — Found in Namaqualand. 
One of the largest of the South African aloes, reaching a height of 15-25 ft. 
or more with a trunk 2.3 ft., in diametei at the base. On removing the 
bark and leaving to dry in the air, it was found that 100 parts of the original 
stem yielded 21.4 parts of air-dried decorticated material. The ultimate 
fibres were of good length (2 to 4.4 mm.), but were rather coarse and 
harsh. Results on the whole show that kokerboom is not a promising paper 
making material. The pulps produced give a fairly strong opaque 
brown paper which however could not be bleached. 

IH. — Rhodesia. — Ridnodendron Rautanenii, 44 Mungongo. ” — Re¬ 
sults of examination of the wood samples received showed that this wood 
is not a promising material for the manufacture of paper pulp by the soda 


(1) See 2 ?., Nov. 1916, No. 1162. 
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process but it is possible that pulp, of a somewhat better quality might - 
be obtained by the sulphite process. 

“ Muguguboya Bark. ” It is improbable that this bark could be 
remuneratively exported but might be utilised locally for paper manufac¬ 
ture. 

IV. — Brazil. — The Atiinga plant (Monthrichavdia arhorescens) 
occurs abundantly in parts of Brazil, and considerable attention has been 
paid in recent years to the possibility of extracting the fibre for use as 
cordage material and utilising the stems as a source of paper pulp. Results 
show that the stems would yield a pulp furnishing a good brown paper, 
but cannot be bleached sufficiently for writing or printing purpose. 

III. IY. — Egypt. — a) Cyperns alopecuroides . — The stems give 
a fair yield of moderate quality. By fairly drastic treatment (e. g. 20 % 
caustic soda) a pulp yielding a fairly whi+e paper of moderate strength can 
be produced, and the removal of parenchyma b} washing would probaby 
improve the quality although decreasing the pulp jield; suitable for native 
use. b) i . Papyrus Moderate yield ol pulp of fair quality ; pulp suitable 
for brown paper can be prepared from stems by mild treatment. Inferior 
to C. alopecuroides , but suitable for use locally. Mature specimens are 
richer in cdlulose and give a higher yield of pulp than young stems. 

c) Typa sp. 1 Bui die Grass). — Moderate quality pulp, but suitable 
for production of biown wrapping paper or cardboard: did not bleach well:— 
suitable for local use only. 

II-III-IY — Australia (i) New' Zealand, Papua, Northern 
Territory, Fiji. — a) Bamboo grass (2) from the N. Territory gives 
a good yield of pulp about equal to that obtained from Algerian esparto 
grass. After submitting to adequate processes, the grass maj r be considered 
suitable for the manufacture of pulp or paper (brown or white) either for 
local use or for export. 

b) Podocarpus spicaius (Matai or Black Pine). — Not very satis¬ 
factory : — wide spread distribution in N. Zealand. 

c) Hibiscus tiliaceus Linn. — Young stems consisting of fibrous 
bark enclosing soft wood, give a good pulp yield but of somewhat inferior 
quality in Fiji and suitable for local use only. 

d) Imperata artmdinacea Lyr. [3) (Lalang Grass). The sample 
received from Papua showed that this grass compares favourably with 
Algerian esparto grass, and is worth about the same price. For the 
manufacture of white paper, a slightly more drastic treatment than the 
latter is required, but unbleached pulp of good quality suitable for the 
production of strong wrapping paper and cardboard can however be 
prepared, and the grass used to advantage in Australia. 

V. — I. artmdinacea is also reported from the Federated Malay 
States, Ceylon and North Queensland. 


{1) See 2 ?., Feb. 1917, No. 1 

(2) Botanical identity to be ascertained by the Imperial Institute London. 

(3) See JL, Feb. 1917, No. 149. {Ed.) 
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VI. — Formosa. — A successful paper making industry has been 
established, employing bagasse (i) (dry refuse of sugar cane after the juice 
has been expressed) as the raw material. Well made bagasse paper possesses 
several valuable qualities, it is far more durable and more waterproof 
than papers made from other materials. These are natural qualities and 
point to the conclusion that when advantageously employed it may be 
used for purposes beyond wrapping and printing 

YT-VII. — Madagascar. — The following specimens are notified 
as giving advantageous results: — 

a) Ravenala madagascariensis , common on territory lying between 
the forest area and the sea coast; 45 ° 0 utilisable cellulose, b) Cyperus 
aequahs “ zozoro ” and C latifohus . — Common in the marshes and 
peat districts * gives a good quality pulp: 22-23 0 o utilisable cellulose: 
c) Phra° mites communis, “ bararata , common in swampy districts in the 
west: d) Hyphaene coriacca " satrama ” and Borassus flabelliier “ dimaka ” 
common in the savannah e) Trema gnsea “ andrarezina * f) Dombey a spp. 
“ Tafatravonono ” and “ Tafotrofotsy ” g) Cusonia sp. “ vantoilana ”, 
h) Terminaha Atjuna Bedd., specimens were introduced into Madaga¬ 
scar in 1900 by Em. Prgdhomjie, then Director of Agriculture in this 
Colony. The plants came from the Indies and Ceylon. 

The fruit of these trees has recently been sent to the Jardin Colonial, 
Nogent-sur-Mame and investigations have been made to ascertain the 
possible utilisation of the same for tanning hides. However, the percentage 
of tannin content was found to be very low (2.80 to 3.61%), and Lavergne, 
assistant in the research department of the Jardin Colonial, considered 
it advantageous to test the possibilities in connection with paper manufac¬ 
ture. 

According to the results obtained in the laboratory it was found that 
the yield of dry cellulose undiluted., after baking for 8 hours, under pres¬ 
sure of 6 kg. (i55-i6o°C) was 29 %. This cellulose is fine, long and gives 
an excellent greyish pink paper without blemish and very strong The 
fruits of T. Arjuna should therefore serve a distinctly useful purpose as 
a first quality material for the manufacture of paper, provided that large 
quantities could be obtained at a cheap rate. 

1) T. polymorphus (See S Africa). 

VIII. — British Columbia. — According to the reports published 
in 1918 by the Commission of Conservation of Canada, the total amount 
of timber in the coast region of British Columbia of species suitable for 
the manufacture of pulp is over 92 billion ft. or approximately 132 mil¬ 
lion cords. (1 cord = 600 board ft.) Nearly two thirds of this is western 
hemlock (Tsuga heierophylla). A wood which seems to possess the ne¬ 
cessary qualities of fibre which permit its use largely in place of spruce for 
the manufacture of newspaper pulp; of the rest, 58 % is Sitka spruce 
(Picea siichensts) and 42 % balsam (Abies grandis and A. smabilis ). The 
country is just awakening to the value of western hemlock. The growth 

(i) See jR., July-Aug. 1920, 2 s o 799 ( Ed .) 

[ 4 » 8 ] 



56 o 


FIBRE CROPS 


of the pulp and paper industry in Brit. Columbia was very rapid in the 
last two years. 

IX. — United States. — In the wood waste from veneer factories 
in the United States Forest Products Laboratory a considerable variety 
of raw materials were found suitable for the manufacture of high grades 
of paper. Among the veneer woods with paper making possibilities are: 
red gum (Liquidambar styracifiaa L.); yellow poplar ( Lirioacndron tulip- 
ifera h.), cotton wood (Populus deltoidea Marsh); birch ( Betula lenta L-) ; 
tupelo (Nyssa aquatica Marsh.) ; basswood (Tilia americana L-) ; beech 
(Fagus americana , Sweet). 

Other economic factors being favourable, a mill could profitably ope¬ 
rate on a daily supply of veneer waste equivalent to 50 cords of ordinary 
pulpwood. 

IV-X-XI. — Utilisation of bamboos (i). — The high price of 
wood pulp has caused paper manufactures to search for new materials 
which could be used as a source for paper pulp, and the most promising 
of these is bamboo. These yield a pecto-ligno-cellulose, intermediate in 
character between the cellulose of esparto and that of coniferous wood: 
when crushed and boiled it can be converted into an excellent, easily 
bleachable pulp. The 4 chemical processes which have been applied 
to the production of bamboo pulp are described in detail (viz. the sulphite, 
soda, sulphate, and lime, processes.). Art. XI gives a brief survey of the 
general distribution of species throughout the world : 320 species belong 
to the monsoon region of Asia (15 out of the 30 genera + 136 spp. in India) 
179 species (belonging to 8 genera) (Chusquea and Arundinaria) in S.Ame¬ 
rica; 49 in Japan; about 30 in the Philippines; 8 in New Guinea; 3in 
Queensland; 4 in New Caledonia; 2 in the Pacific Islands; about 24 in 
Africa; 5 in Madagascar; and none in Europe, though a considerable 
number have been planted for ornamental purposes. 

Particulars are given especially from the point of view of their utili¬ 
sation for paper making, and of the present position and prospects of the 
industry in certain countries 

X. — India . — A considerable amount of progress has been made 
in perfecting processes of manufacture during the last few years, and also 
in searching for further suitable areas from which bamboos can be extracted, 
and a possible factory site at sufficiently low rates to make it a profitable 
concern. The idea of manufacturing paper pulp from the raw materials 
available from the forests of India, dates back nearly 60 years, though it is 
only lately that schemes have materialised to utilise the bamboos in fac¬ 
tories. Pearsons’ object in his article is briefly to review pre-and post 
war conditions, and to bring the available information up to date. 

The interest now manifested in starting this industry coincides with 
the period of flowering of the more common species of bamboo such as: 
Mdocanna bambusoides, Cephalostachyum pergracile, Bambusa polymorpka, 
Denirocalamus longispathus, and Bambusa Tulda. 


(1) See R ., Oct-Dee. ipio, No. 1144. ( Ed .) 
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The importance of this point cannot be over estimated when it is taken 
into consideration that these species will probably not flower again for 
from 30 to 40 years. As conditions now stand, in areas where bamboos have 
recently flowered, the amount of raw material will be least, and the cost 
of extraction greatest during the first years of working whilst the yield 
will tend to increase and the price of extraction to fall with every succes¬ 
sive year. 

Considerable advance has been made in the process of preparing bamboo 
pulp. The author quotes the latest treatments in India, and also in 
Scotland. It was not until 1912 that it was discovered that by crushing 
bamboos between heavy rollers, and then chopping them into small pieces, 
both nodes and intemodes could be utilised together. 

Under the present conditions, the author does not definitely state 
what the ultimate cost of producing 1 ton of air-dried pulp would be, but 
taking into consideration the improyements in manufacture as against 
the higher cost of labour, chemicals, coal, etc., it is thought that bamboo 
soda pulp can still be produced well within Rs. 125 per ton. 

After a general survey of the various bamboo areas both in Burma 
and India, the most favourable position for a factory site is considered 
to be at Badarpur in the Kata-khal Catchment area, as all the main rivers 
by which the bamboo forests are drained, converge on that point, and here 
also the Assam-Bengal Railway crosses the Borak river. 

The possible out-turn depends on 3 factors namdy: 1) The area of 
the forests from which bamboos can be exploited: 2) the density of the 
crop; 3) the estimate based on the figures obtained by taking sample 
plots; 4) the rotation of cutting. The most suitable Indian bamboos 
from the point of view of abundance and availability are: Bambusa 
polymorpha, (“ kyathung ”), Cephalostachyum pergracile (“ tinwa ”) Bam¬ 
busa arundinacea (“ dongi ”) and Melocanna bambusoides {“ muli ”), all of 
which have been found to give high yields cf pulp. 

The average yield per acre is 23.5 tons. The area of forests from which 
bamboos can be exploited is 164000 acres, and the sustained annual 
yield will therefore work out to 570 585 tons. This is a far greater yield 
than could possibly be required by any one paper mill, and hence the 
opportunities for opening up further factories. 

Attention is drawn to the fact that both bamboo and Sabai or bhabar 
grass ( Isckaemum angushfolium) are found in some cases in the same lo¬ 
cality and as the latter has up till now been found to give a better quality 
paper pulp than any bamboo, this fact should not be overlooked in 
the choice of a factory site. Bamboo pulp is equal to if not better than 
imported sulphite spruce. I. angustifolium is obtained from the hill 
forests of the Hoshangabad, Chlindwara, Butul and Naisinghpur Di¬ 
visions. 

In the first mentioned Division, a pulp mill for this grass and bamboo 
is tinder contemplation. The respective value of the proposed sites else¬ 
where is discussed. Taking everything into account probably no country 
in the world seems to have more extensive natural and accessible areas OCCU¬ 
RS! 
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cupied by the laiger and more valuable bamboos than Lower Burma. 
The area of bamboo forests has been stated to be over 24 000 000 acres 
with a possible output of at least 1 3 t million tons of dry stems per annum. 
The next largest areas occur in Bombay, Madias, Assam, Mysore and the 
native State of Cochin. 

Ceylon . — Bamboos occur in the southern lowlands and at a height 
of 4000 to 5000 ft. on the mountains in the interior. The small Ochhuidra 
stridula , and Bambusa arundinacea, B. vulgaris and B. nana are cultivated 
and much used in building, but these could probably all be used as paper 
material. In the mountain region, slender shrubby species of 0 xytenanthera 
( 0 . Thuaiiesii) and Teinoslachyum ( T , altenuatum) and 3 spp. of Arundi- 
naria occur. 

Inio-China (i). — It has been estimated that there are 50 to 90 spe¬ 
cies of bamboo indigenous to French Indo-China, including several of those 
shown to be suitable for paper pylp in Burma. 

China. — At least bo kinds appear to occur in the country, including, 
Phyllostachxs heteroclada “ chung-cliu, ” abundant in Central and Wes¬ 
tern China ; Bambusa anmdinacea “ tzu-chu ; ” Dendrocalamus giganteus 
u nanchu ” and the thinwooded B. vulgaris ' Kwangin cliu, ” commonly 
cultivated but less valuable as timber. These bamboo groves seem in 
most cases to be the result of deliberate cultivation. 

Japan. — Although numerous species are indigenous, including no 
less than 17 species of Arundinaria and there are lands suited to bamboo 
throughout the country, the large quantities required for miscellaneous 
uses are mainly supplied from Formosa. A. kurilensis is the most north¬ 
ern known species. 

Philippines (2). — 30 species. Schizosfachyum lumampao (“ caria 
bojo ”) treated by the soda process appear to be the most satisfactory 
paper material; an erect gregarious species sometimes 30 ft. high occupy¬ 
ing considerable areas, averaging 9 000 canes per hectare, never cultivated. 

Malaysia, Dutch east Indies — The common bamboo, B. vulgaris 
much cultivated in India, Mauritius. Cape Colony and Tropical America 
occurs both wild and cultivated from the plains to 3500 ft., in Java, Singa¬ 
pore, Celebes and the Moluccas. The spiny bamboo [B. spinosa) is abundant 
from Java to Borneo; the dwarf B. nana cultivated throughout the area, 
is half wild in Java and Singapore. Extensive forests composed almost 
entirely of Gigantochloa maxima , G. ater, and G. aspera occur, particularly 
at an altitude of 2000-4000 ft. Dendrocalamus giganteus which reaches 
a height of 120 ft. is also found and is very valuable; also D. strictus, Ditto- 
chloa spp. and Schizostachyum spp. which may prove as valuable as 5 . 
lumampao in the Philippines. 

Tropical Australia . — No species seem to be abundant, 3 imper¬ 
fectly known species have been described from the northern parts of the 
continent. 


U) See R., Oct-Dec. Xo 1144. {Ed.) 
(2) See R, April iy2i, Xo. 3Sy. [Ed.) 
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Pacific Islands. — The chief species indigenous to the Islands of 
the Central Pacific, from Hawaii to Samoa and Fiji is Schizostachyum 
glaucifohum 9 ft. high, often cultivated but not occuring in a markedly 
gregorious manner when wild; not yet tested as a paper material. 

Tropical America and W. Indies . — Most of the bamboos of Amer¬ 
ica belong to genera peculiar to the new world, Guadua taking the place 
of Bambusa , and Chusquea that of Schizostachyum , etc., only Anmdinana 
and Nastus perhaps being indigenous to both hemispheres, although some 
Asiatic species have become naturalised in the W. Indies. Many years 
ago a considerable quantity of paper pulp was annually made from A run- 
dinaria tnacrosperma (reed bamboo) in North and South Carolina and the 
lowlands of the Mississippi. The utilisation of this species by modem me¬ 
thods is now under consideration in Louisiana. 

Amongst the species of Arthrosfylidium growing at high altitudes 
maybe mentioned . 1 . racemifiorum , in Mexico, A ’Schomburgkii, the longest 
of the known bamboos in Guiana, and in the mountains near the sources 
of the Orinoco and Rio Negro. Chusquea anstata occurs in the same region 
in dense thickets. Guadua august ifolia forms forests several leagues in 
extent in hot valleys and at moderate elevations (about 2400 ft.) in Ecuador 
and Colombia, but the species of this genus probably more often occur in 
comparatively small thickets. In Trinidad, a considerable portion of the 
area occupied by gregarious bamboos is made up of introduced Asiatic 
species, especially Bambusa vulgaris, although Guadua latifolia (Yene- 
zudan sp.) also occurs, and at high altitudes the large Arthyrosiylidhtm 
excelsum and A. pubescens are found. Paper has for some years been made 
more or less complete^ from bamboo pulp in Trinidad. In Jamaica and 
British Guiana, bamboos do not at present occupy extensive continuous 
areas although there are evident possibilites in store. 

TV. — Brazil. — A bamboo from Brazil was received by the Imper¬ 
ial Institute under the name of “ tabocca brava ” for examination as a 
source of paper pulp. The material was analysed with the following 
results % : moisture 9.8, ash 3.3, cellulose (expressed on cane as received) 
49.9, cellulose (expressed on dry cane) 35.3. 

A good yield of pale coloured pulp was obtained furnishing fairly 
soft papers. This, ho'wever, could not be satisfactorily bleached, but as 
the pulp possessed good felting properties, by adopting the sulphate method 
it seems possible to obtain white paper. 

Africa. — The cultivation of bamboos, especially of species of Phyl- 
lostachys from the Himalayas has been suggested for Morocco and the coast 
of Algeria to fix sand dunes and dry up marsh land. Oxytenanihera abys - 
sinica , the most widely distributed African species ranges from lake Tsana 
in Abyssinia to Liberia, Angola and Nyasaland, occurring at altitudes 
where snow is frequent. In W. Africa, with the exception of some small 
herbaceous species described from the Cameroons, bamboos are only 
represented by introduced Indian forms which are grown to a considerable 
extent on the Gambia. Arundmaria alpina occurs in the Kenya forests 
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of E. Africa, and in Portuguese E. Africa. In S. Africa these are replaced 
by ri. tessdlaia. 

VII-XI. — Madagascar. — Several species of Bambusa have been 
successfully introduced in recent years and have been tested at Grenoble, 
France, and found to yield a satisfactory paper pulp. The following 
indigenous species are prevalent: — Beesha capitaia, Xastus spp.,Cepka- 
lostachyum spp. and Schizostachyum spp. 

Conclusions : — The experiments so far made have clearly proved 
that a high class paper can be produced from bamboo pulp. On the 
whole it is too good for the manufacture of ordinary news-print, and 
is more suitable for better grades of printing paper. The cultivation of 
bamboo for paper pulp offers a number of advantages over spruce and other 
pulp woods. As bamboo culms are available for extraction within 8 or 
10 3 ears from the time of sowing, ar d if a prr per system of rotation cutting 
is adopted, their cutting can be continued for a period of 30 years or more, 
that is until they flower. Propagation by seed and cuttings of half 
matured culms is relatively simple The latter are about 3 ft. long and 
should include, if possible part of the rhizome. They may be inserted 
vertical!}-, with the 2 lowest nodes buried, or horizontally in prepared 
beds. 

The occurrence of various native or introduced bamboos at various 
altitudes in many countries is sufficient to show that,, where they do not 
already exist in large enough quantities to be exploitable for paper pulp, 
there would be no difficulty in introducing and cultivating those species 
which have been proved suitable for this purpose 

In connection with plants suitable for the manufacture of cellulose and 
paper, attention is drawn to the following interesting publication: — 
Pncis historiuite desiriptii , analytique d phoiomicrographique des vege- 
taux ptopres a la falricaiicn dc la cellulose ei dti papier (50 pi.), by MM. 
Leon Rostaixg, Marcel Rostaing and FLecry Percie du Sert. H. 
Dunod Be E. Pinat, Paris. 

.*99 - The Seeds of Pranas brigantiaca VI1L and their OIL — ajoij. l , m 
the BoUtttwo delVAssocusione Iiilunu Pio Pn*Je medicinally atomaUcht td attic ut%h. 
Year IV, No. 3, PP 3S-41. Milan, March 1 j2i. 

The “ prunier des Alpes ” or mar,notify ” [Primus Irigantiaca Vill . = 
Armeniaca brigantiaca Peis.) , is a shrub growing wild in some parts of Dauph- 
inS, especially in the neighourhood of Brian qon (hence its name of brigan- 
tiaca) and in the Piedmontese Alps. From the kernels of the fruits an oil 
is extracted, which is called *' huile de marmotte, ” and is nearly all consumed 
locally. Lakes made of It are sometimes fed in small quantities to stock, 
but much care must be taker not to give more than a limited amount, 
as it contains hydrocyanic acid, and may easily prove poisonous. 

A hundred grammes of the fruits contain about 145 stones (aver¬ 
age weight 0.69 gm) 32 % of which are kemd and 68 % shell; the 
latter forms an excellent fuel, burning easily with the formation of but little 
ash {0.42 %). 
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, The chemical composition of the kernels is as follows: — 


Percent. 

Water (at ioo-io5°C) . 7.60 

Ash .*. 2.44 

Crude protein .23.12 

Crude fats . 48.01 

Crude fibre.. 3-51 

Nitrogen-free extract. .. 15.32 


The ash of the kernels is very rich in phosphoric anhydride (35.57 % 
of ash = 0.87 % of kernels) and in potash; it gives a rather strong reaction 
of sulphuric acid, lime, and magnesia, and contains small quantities of 
iron oxide and traces of chlorine. 

The kernels contain a small amount of organic phosphorous in the form 
of lecithin and lecithides ; the content of the lecithin was: — 


Free lecithin . 16 per cent 

Combined lecithin (lecithides}...0.21 per cent 


’ The kernels contain 0.123 % of total hydrocyanic acid, and 0.048 % 
of preformed hydrocyanic acid. The combined hydrocyanic acid corres¬ 
ponds to 1.25 % of amygdalin. 

The kernels also contain reducing sugars which calculated as glu¬ 
cose, amount to 4.3 %, and a few grains of starch; but their chief costi- 
tuent is oil which amounts to 48%. 

By pressing as much as 35 to 40 % is obtained, it is of a light yellow 
colour and slightly bitter, with a strong smell of bitter almonds; its 
constants are as follows: — 


Specific gravity at i 5 °C.0.9178 

Refractive index (Zeiss-Wollny oleorefractometer)..64.5° 

TfoArmfr degree ! ToETEUJ thermometer. 47°C 

Preeaedng point. I9°C 

Solidification point of fatty adds... 7 ° C 

Melting point of fatty adds. ir° C 

Refractive index of fatty adds. 51 ° 

Refractive index of acety lated fatty acids at 25 C. 53 ° 

Saponification index. 194-9 

Ester index. 190.3 

Acid Index. 4.6 

Index of free volatile fattyadds . 0.5 

Iodine index. 89.4° 

Acetyl saponification index (Benedicts’ raetod). 2x8.8 

Acetyl index. 133.4 

Acetyl add index. 95.4 


“ Marmotte " oil is consumed locally either pure or mixed with 
olive oil. 
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soo - The Cultivation of Fraxinas chinensis in China. — xoqaba, in 
L’Apicoltore moderno, Vol. 12, Nos. 1-2, pp. 3-8, 6 fig. Turin, Jamiary-February, iyai. 

In compliance with the request of the Apicoltore moderno , the author, 
who is a member of the Institute of Foreign missions at Milan, sent from 
Lou-v-Lien Ho-nan, China, the following information accompanied by 
photographs. 

The tree furnishing the wax is Fraximts chinensis Roxb = F. xan - 
fhoxylotdes Wall. It is planted in rows and allowed to grow to the height 
of 1 metre. Then jit is cut down level with the ground every 2 or 3 
years, and permitted to send up fresh shoots. Branches of 2 or 3 years of 
age no longer produce wax. 

At the beginning of May, or a little later, are attached the eggs of 
Coccus chinensis West, which were collected the previous winter from Fraxi - 
tins chinensis . A small straw bag containing a dozen eggs is tied in the 
centre of the young tree which is all bandaged up. Two or three days after, 
the scale insect hatches out; it bites the branches in different places, 
and dies at the end of a fortnight. As a result of these slight lesions, a 
sort of white, odourless efflorescence 3 to 4 cm. thick exudes, which covers 
each branch extending from the point of its attachment to the trunk ,to 
a height of 30 cm. In September, the lower part of the tree is completely 
white. The wax is then collected (it falls from the tree at a touch), and 
purified by being melted in boiling water, and then passed* through a bag. 

This plant-wax is used in a variety of ways; it is applied for staunching 
wounds, and is one of the ingredients of the mixtures employed in the 
manufacture of candles, to which it imparts greater consistency. The 
author by adding a little of this plant-wax to bees-wax, was able to make 
beatiful white candles, that did not bend even in great heat- (40°C.) and 
burnt slowly without guttering. This Chinese ash grows in many places, 
but it does not produce wax everywhere. The product is very white 
in some districts, but brothers it is always yeHowish in colour. 

Coccus chinensis is very common in some regions; in others it is rare, 
and only supplies local requirements. Before the war Chinese plantwax 
sold at 1 Chinese dollar (2 s. id. at par) per Chinese catty (1.50 lb.) now, 
its price is twice as much. 

501 - Sources of Turpentine and Rosin: In India, Boswef/ia errata.; In South 
America, Cercidium spinosum ; In Australia, Xanthorrhoea „ spp* — 
1 ANew Source of Turpentine and Resin in India, Commercial Importance of BosmeBta 
serrata gum resin. Bulletin of the Imperial InsUture , YoL XVII, No. 2, pp. 159-177. I#on- 
Xew Resin from S. America Ibid, Vol. XVII, No. 3, pp. 296-297, — HI. The Composi- 
dou, 1919. — II. A tion and Uses of Australian Xanthorrhoea Resin. Ibid. Vol. XVIII, 
No. 2, pp. 155-fe, 1920. 

I. — Bosii.elIia serrata Roxb. — A summary of the information given 
by R. S. Pearson and Pi kx\ Singh [Indian Forest Records , 1918, 6, 
p. 303) concerning the methods of tapping the trees, the preparation of 
•the turpentine, rosin and gum, their chemistry, commercial value and 
industrial uses This im estimation has shown that B. serrata gum-resin, 
which has liitherto been employed in India to a small extent chiefly as a 
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substitute for B. Carteri, and B. Frereana in the preparation of incense, 
is capable of furnishing products of considerable commercial importance, 
and it seems probable that their preparation will constitute a profitable 
industry. 

As a general rule old trees with black bark, dwarfed and suppressed 
trees, and trees with a short boll, yielded no gum-resin, and this was the 
case also with a large number of healthy trees of small girth. On the 
other hand, all sound and vigorous trees of 30 in. girth and over, all trees 
attacked by borers, or otherwise diseased, and generally all hollow trees, 
yielded well. 

The average yield of gum resin per tree is as follows: 

Girth of tree Average -weld 

24-30 in. 09 

30-36 in.. 13 

36 in. and over. 1.9 

In the Nimar Division, Central Provinces, 1023 trees tapped from 
January 21 to February 23, confirmed this statement. 

The following conclusions as to the best methods of tapping were drawn 
from the results of experiments conducted in various localities *— 

a) The method of tapping should consist in shaving off a thin band 
of bark about 6 in. broad, 2 ft. to 2 ft. 6 in. from the base of the tree, 

b) tapping should be commenced in November and should stop 
before the break of the monsoon; 

c) “freshing " should be undertaken every 4th or 5th day, and 
should consist in removing a thin shaving of % in. to 1 in. of new bark 
from the upper edge of the original belt, and carrying down the “ freshing ” 
to within I in. of the lower edge. 

d) tapping of trees below 30 in. in girth is not advocated. 

From the results of analyses of 8 samples collected at Khandesh during 

1917, the average composition of the gum resin may be taken to be as 
follows: % moisture 10-11; turpentine oil 8-9, resin 55-57, gum 20-23, 
and insoluble matter 4-5. 

II. — Ccrcidium spinosum . Tulasne.. — This small three related 
to the Caesalpinias glows abundantly in certain parts of the Goajira Penin¬ 
sula, Colombia, and it is stated that the resin forms a layer on the trunk 
and branches of the tree, and that the roots, when exposed tG the air, 
also become covered with resin. 

The sample received at the Imperial Institute consisted of coarsdy 
ground, translucent, yellow resin, containing brown particles of bark, 
and on examination gave the following analytical results: 


Specific gravity at i 7 ° / i 7 ° C. 1.079 

Moisture. 1.3 % 

Matter soluble in water. 0.6 

Matter soluble in hot alcohol. 90.6 * 

Ash . 3.0 


* The remaining 9.4 % insoluble in hot alcohol, consisted chiefly of baric. 

[mi 
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The resin contained no volatile oil. The following results were obtained 
on examining the purified resin: melting point 77°C; acid value (mg. 
of potash per 1 gram of resin). 23.8; saponification value (ditto) 84.1, 
iodine value 85.8 %. 

A varnish made of 1 part of purified resin to 1 part of turpentine 
gave a dear, pale straw coloured coat, but dried very slowly, the surface 
still being sticky at the at the end of 14 days. The general opinion was 
that the resin would not be suitable for the preparation of spirit, 
turpentine or oil varnishes. 

III. — Xanthorrhoea spp. — The chief species yielding resins 
are: 1) X. hastilis R. Br. of Eastern and South Eastern Australia which 
yields a yellow resin known commercially as yellow gum acaroid. Botany 
Bay gum, yellow yacca gum etc,, 2) A", arlorea R. Br. of Queensland and 
New South Wales. 3) A", australis R. Br. of New South Wales, Victoria 
and Tasmania 4) A r . TaJeana , F. ]VIudl., of S. Australia 5) A”. Preissii 
Endl. of S. W. Australia., all of which yield a red resin known as red gum 
acaroid, red yacca gum, black boy gum, etc. 

The resins have been used to some extent in the past for making varnish, 
sealing wax, etc; and it was demonstrated many years ago that the resin 
could be used as a source of picric add. A laige number of experiments 
have been carried out with regard to the preparation of picric add from 
both red and yellow resins and the possibility of using them as substi¬ 
tutes for shellac and rosin in the manufacture of lacquer for metals, of 
spirit varnish for wood,a nd of sealing wax; dyeing trials with these resins 
have also been carried out. 

The results of preliminary experiments indicate that the yellow resin 
should yield at least 30 % picric add, and the red resin at least 25 %, 
though on the commerdal scale higher yidds could probably be 
obtained. 

Lacquers prepared from Xanthorrhoea resin appeared to stand exposure 
in dry atmosphere satisfactorily, but deteriorated rapidly on immersion in 
water. A 30 % solution of red resin in methylated spirit gave a fairly 
lustrous but dark coat on sized wood. The use of these resins for the pre¬ 
paration of lacquer or varnish is somewhat limited by the fact that it 
is insoluble or only partially soluble in turpentine, fatty oils, benzene or 
petroleum spirit, although soluble in alcohol The varnish showed how¬ 
ever, better resistance to wear than rosin (colophony) varnish, although 
somewhat inferior to shellac in this respect. 

It appears that ordinary red and yellow Xanthorrhoea resins could not 
compete in the United Kingdom with fustic or with artificial yellow or 
brown dyes. 

The products obtained by the action of nitric acid on the resin under 
different conditions were picric acid, jP-nitro-phenol, an amorphous nitro- 
compound and oxalic acid. The following pioducts were obtained as 
the result of the action of oxidising agents on the resin: 

a) Potassium permanganate: — oxalic acid about 40 %, acetic 
add, small amount, carbonic acid, appreciable amount, vanillin about 0.2%. 
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b) potassium dichromate and chromic add: principally an insoluble 
chromium compound. 

An analysis of both kinds of resins gave the following re&uls: 

Yellow Red 


Moisture (in vacuo at ordinary temperature^ .... % 3 *o 3-5 

Ash .% 1.3* .24 

Matter insoluble in alcohol (chiefly woody matter) .. ° 0 13-14 4 

Matter insoluble in ether.% 23 16 

Melting point (deteimine 1 on the powdered resin in a 

capillary tube). % 97° C no® C 

* Tnr-lwding r sran** Sand. 


502 - The Economic Aspects of Cinnamon Cultivation in India and the Gold Coast. — 

I. Menon, C. K {Forest Ranger, North Mangalore Division, Economic Aspects of Cul¬ 
tivation in South Kantuia in The Indi in Fonstir, Vol. XT*VII, No 2, pp. 77-81. Alla¬ 
habad, Feb., n) 2 i. — I. Cinnamon Bark from the Cold Coast — Bulletin of the Impe¬ 
rial Institute , Vol. XVI, No. 2, pp. 1 { 6 - 147 - Eondon, 1918. — III Further Investiga¬ 
tions on the Value of Cinnamon Bark from the Gold Coast. — Ibid. Vol. XVII, No. 2, 
1919. 

I. — In the coast district of South Kantara, Cinnamon (Cinnamomum 
Zeylanicum) grows abundantly at elevations varying fiom 100 to 700 ft., 
and up to 3500 ft on the Ghat slopes. It thrives on any' kind of soil ex¬ 
cept that in which sand predominates, and can stand any amount of rainfall. 
It flowers in January', the fruit ripens in May, and every few years bears 
a heavy seed crop. 

The propagation of this species can be taken in hand without much 
difficulty as extensive areas in the Government unreserved forests which 
now contain only poor growth, can be brought under cinnamon cultiva¬ 
tion by dibbling in seeds of the bitter and pungent \ arieties or by broad¬ 
cast sowing. Cinnamon growth could thus he concentrated within small 
and compact areas, and instead of auctioning the "same areas annually, 
the district sold during one year would he resold only- after 3 years. 
A sustained yield of leaves for oil extraction, bark and fruits can thus 
be maintained. 

The medicinal use of cinnamon is now being recognised, especially, 
with regard to choleia. 

The author states that now that the formation of utilisation circles 
is under contemplation and at least one province, 1 77., the UnitedProvinces 
has taken the lead, it is expected that otheis will follow^ this example, 
and it is hoped that this industry will claim the attention of experts in 
the area under discussion. 

II. III. — An analysis of samples of cinnamon bark sent to the Im¬ 
perial Institute, coming from (a) Tarquah, (b) Assuantsi (c) Coomassie, 
Aburi, on the Gold Coast. 

It was ascertained that the entire oil (heavy and light fractions induded) 
which would be obtained on distilling on a large scale should contain at 
least 68 % of aldehydes. The small scale distillation trial made with the 
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bark in order to determine the yield of volatile oil, gave the following 
results: 

_ Samples 



Tarquat 

% 

Assuaatsi 

Coomassie 

Abun 


% 

to 

% 

Heavy oil. 

.... x.18 

1-5 

1.6 

1*4 

I,iglitoil. 

.... 0.3 

0.3 

0.4 

0.3 


All four samples of heavy oil had a very fragrant aroma and closely 
resembled each other in this respect. 

As a result of a chemical examination it was evident that all these 
barks furnish high yidd of oil which contains a large percentage of cinnamic 
aldehyde. In both these respects the barks are superior to Ceylon cin¬ 
namon bark. 

503 - The Cultivation and Use of Buchn Barosma betulina in South Africa — 
Compton R. H., and Mathews, J. W. (National Botanic Gardens Kirstenbosch), in 
/ournal of tht Dtparin tni or A^rjtvtt u n, Union cj South Africa , Vo H,No. 3 pp. 223-328, 
figs 3, Pretoria, March, max. 

Owing to the increased interest taken in the cultivation of Barosma 
betulina, it was thought desirable to publish the conditions under which 
such satisfactory results ha\ e been obtained at Kirstenbosch, with conclu¬ 
sions drawn from observations thereon. The future prospects of bnchu 
as a field crop are bright as the demand for the herb and oil is increasing 
rapidly throughout the world. Under distillation buchu yidds a resin 
and also a volatile oil, and according to the analysis made by Thompson 
the followed are the yields for the three commercial varieties, calculated as 
percentages of the weight of dried leaves * — 



Retain 

Oil 

B betulina . 

- - 4 25 

1-45 

B. cnnu^ata . 

3 75 

1.6 

B. terrahfoha . 

■ • • 3 45 

1.0 


The oil can be obtained from green leaves as well as from the dried 
herb, and it has been estimated that the yidd of oil from green B. betulina 
leaves is about 1 %, and the green twigs give a yidd of about 0.5 %. As 
the herb loses about half its weight in drying, it is clear that a considerable 
waste of oil takes place in this process. The most economical way of ex¬ 
tracting oil, therefore, would be by distillation of the green shoots shortly 
before cutting. The oil derived from B. betulina leaves is a dear-yellow¬ 
ish mobile liquid, which deposits a mass of colourless needle crystals 
of diosphenol or 14 Barosma camphor ” when it is cold. The oil from the 
twigs is inferior, no diosphenol crystallising out on freezing. The oil from 
B. crcnulata leaves is also deficient in diosphenol. The volatile oil, taken 
internally has a marked effect on the mucous membrane and is therefore 
employed in the treatment of various diseases. 

At Kirstenbosch “ dry ” cultivation is practised and is generally 
th most suitable for the western and south-western districts. Deep trench¬ 
ing is essential to encourage drought resistance and the longevity of the 

[5«3-»3] 
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plantation. The soil there ss a deep red sandy loam, rather adhesive when 
wet, and caking somewhat on drying; the subsoil is a reddish clay with 
occasional seams of iron-stone and quartz gra\el. The authors consider 
that good peach, apricot, vine or hillside lands would suit buchu wdl. 

Sowings should be made in drills iinch deep and 3 ft. between the lines, 
seeds 2 or 3 in. apart. Germination takes place in about a month but is 
invariably poor, the average being from 40 to 50 %. About 7 lb. of seed 
are required per acre. Propagation by cuttings is being tried this season. 

At a year old the plants can be cut back to 3 in. from the ground to 
induce a bushy habit, and at 2 years cut back again from 1 to 2 in. above 
previous year’s cut, and so on annually, the resulting bush slowly increas¬ 
ing in surface area and yielding a maximum of leafy twigs. 

The best time for harvesting is March or April, as soon as a rain has 
washed the foliage clean, and buchu should not be collected by breaking 
off the branches as has often been done and which causes injury or death 
of the plant. Drying should be done as quickly as possible, and to keep a 
good colour it is essential that this should be done in the shade. A corrugat¬ 
ed roof, with open sides, or latticed with spars or leafless brandies would 
approach the ideal. The dried buchu should be as green as possible to 
avoid loss of oil content. For export purposes the buchu should not 
contain more than 10 % of the small green twigs and none of the larger 
ones. 

To secure a crop of seed from cut-backs, it is necessary to allow 
the bushes to develop unchecked and uncut for 2 or 3 years. 

The National Botanic Gardens will be pleased to identify any specimens 
sent of the varieties of buchu occurring wild; correspondents in the Union 
can send specimens of seeds free by post or rail if addressed O. H. M. S. 
to the Director. Seed is distributed from this centre on application may 
be available, preference being given to Members and Associates of the Bo¬ 
tanical Society of South Africa. 

504 - Cultivation and Manufacture of Tobacco in Mauritius. — Bulhtm of the imperial 

Institute , Vol. XVTII, No 2, pp. 252-256 London, April-June, 1020 

The results of experiments conducted in 1916-17 with Reunion tobacco 
in Pamplemousses Botanic Garden, and in two other localities in the island 
have already been reported li) In the 1917-18 season, 3 acres were plant¬ 
ed at Pamplemousses, 3 acres at Riche Teire and. *3 acre at La Feme. 

These trials have indicated that the “ tabac bleu ” is more resistant 
to disease than types of Virginia, Sumatra and Turkish Tobaccos tested 
previously, although to a certain extent subject to attack. It is estimated 
that 100 plants will yield about 5 kg. of seed. Tobacco plants of the 
Reunion type appear to be particularly sensitive to water, and provided 
that the rainfall is fairly evenly distributed throughout the year, irrigation 
is not necessary. In general, the best months for planting in Mauritius 
are apparently December to February. The plants are mature about 4 
months after being planted out in the field, and after being cut off within 

(1) See R„ September 1918, No 993 {Ed) 
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3 or. 4 in. of the ground, a crop of ratoons may be allowed to arise from 
the stumps; but their production rarely exceeds 1 3 of that of the original 
plants, and it seems probable that if ratooning is practised it will not be 
profitable to harvest more than one ratoon cop. 

The yield of green leaf varies greatly with local conditions but may be 
said to average 3 % to 4 tons per acre. 

The yield of cured carotted tobacco (a carotte consists of a torpedo 
shaped bundle 18 to 22 lb. in weight, covered with a wrapping of dry ba¬ 
nana leaves, known as “ empondres ” and tightly bound round with 
sisal cord.), amounts to about 10 % of the weight of the green leaf, and the 
manufactured tobacco to about 34 ° 0 of that of the first mentioned type 
or 3.4 % of the weight of the green leaf. 

505 - The Process of Ripening in the Tomato, Considered Especially from the Commer¬ 
cial Standpoint in Florida U. S. — Sixbo C. E., in United States Department of 
Agriculture, Bulletin Xo. 650, pp. 1-3S, pi. 1, tables it, figs 3, bibliogr., of 58 works , Wash¬ 
ington D. C., Sept, 7, 19-°- 

With the object of discovering the chemical basis for the inferiority 
of commercially picked and ripened Florida tomatoes marketed in the 
north during winter and spring, a series of analyses were made of tomatoes 
of several degrees of maturity, and of others ripened artificially under 
various conditions of ventilation. The fruit employed was obtained from 
plants of the Livingstone Globe variety grown at Peters, Dade County (Fla)., 
which is almost exclusively used for winter shipping to northern markets. 
These plants were set out in January, and had the same tieatment as the., 
commercial plantings. 

It was found that the only way to secure samples of comparable ma¬ 
turity for analysis was to tag the blossoms and pick the fruit at a definite 
age, as maturity is dependent upon age and not size, and ripening proceeds 
at a uniform rate. 

The analyses indicate that in general throughout the ripening period 
there is an increase in moisture, acids and sugars, and a decrease in solids, 
total nitrogen, starch, pentosans, crude fibre, and ash. The most striking 
change is that undergone by carbohydrates. In the first stage it was 
noticed particularly that insoluble carbohydrates composed 52.1 % of 
the total carbohydrates present, while in the last stage, that of ripe fruit, 
soluble carbohydrates were in excess, amounting to 77.3 % of the total. 
Nearly all the total sugar is apparently invert sugar and this increases 
from 25.56 ° 0 in the case of 14-day old fruit to 48.32 % in ripe fruit. Starch 
decreases during maturation from 15.84 % to 2.65 °' 0 . The most marked 
decrease takes place during the period of transition from green to red. 
Pentosans decrease, but only to a comparatively slight extent. Total 
nitrogen decreases gradually during ripening, and the correlation between 
this and total carbohydrates holds good with respect to other fruit as well 
as to the other parts of the plant (excluding the lower leaves). 

The percentage composition of fruit picked green but ripened with 
free access of air and light differs only slightly in composition from naturally 
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ripened normal fruit, and contain more sugar-free solids, slightly more add, 
and less sugar than the latter. 

The effect of lack of ventilation on ripening is to increase the add 
content approximately 138 % over that of normal fruit. The flavour of 
tomatoes ripened without ventilation is very inferior. The soluble carbo¬ 
hydrate content showed a decrease of nearly 21 %. Commercially ripened 
green fruit, wrapped with one layer of paper, shows an increase in add of 
approximately 102 % and a sugar decrease of nearly 5 % compared with 
corresponding tests of normally ripened fruit. The results of wrapping 
with 3 papers are less marked, the acid increase being only about 58 %. 

The data presented also indicate the fact that green tomatoes ripened 
when exposed to air and unwrapped are superior in taste and chemical 
composition to the same fruit ripened when wrapped in paper. The com¬ 
bined results of picking fruit green, of wrapping, and of closing the cars in 
transit probably account for the total differences existing in quality between 
commercially shipped and normally ripened tomatoes. 

506 - Fruit Cultivation at High Altidudes in Colorado U. S. — McGiktst, r. a., 
in Colorado Agricultural Experiment Station BuUtttn No. 256, pp. 1-19, figs. 8, Fort Collins, 
Col., 1920. (Abstract in Experiment Siatio* Record t V 61 . 44, No. 3, pp. 234-235. Washing- 
* ton, 1921.) 

A progress report on experiments with orchard and small fruits and 
vegetables that have been conducted at the Fort Lewis School of Agri¬ 
culture a branch of the State Agricultural College, since the spring of 1916, 
The work is being conducted primarily to secure information relative to 
varieties and cultural practices suited for the short growing season in the 
high altitudes of Colorado. The altitude at the school is slightly more 
than 7 600 ft., and frosts occur as late as June 10 and as early as Septem¬ 
ber 1. 

No definite conclusions are drawn from the orchard work thus far, 
as the trees, which consist of s everal varieties of apples, crab apples, plums, 
and sour cherries, have not come into bearing, with the exception of a 
few fruits on some of the plums and cherries. Indications are that the 
chief trouble will be blossom destruction by late spring frosts. Rabbits 
also cause serious trouble by eating the bark on scaffold limbs during the 
prevalence of deep snows. The trees themselves are apparently as hardy 
as elsewhere in Colorado. 

The work with small fruits has been handicapped by poor planting ma¬ 
terial. Thus far, however it appears that strawberries should succeed if well 
mulched with straw in the fall. Raspberries give promise of some success 
if the canes axe covered with earth in the fall. They are apt to suffer from 
late spring frosts, and the cover should be gradually removed in early spring 
in order to harden the young growth, and also to prevent the development of 
spindling shoots under the earth cover during a warm spell of weather. 
Gooseberries and currants appear to be well suited for cultivation in high 
altitudes on account of their hardiness and late blooming habits. 
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507 - Cultivation of Sate, Pomegranate, Crab Apple, Guava, and Orewia Asiatics 
as Practised near Shikarpur, Sind, India.— bahakzai, h.c. f. (Agricultural Depart- 
ment, Smd,In Department of Agriculture, Bombay , Bulletin, No, 98, pp. 1-14. Bombay, 1920. 

Shikarpur is a famous centre for fruit-growing and contains about 150 
orchards covering an area of 868 acres. This area is divided among the 
different fruits as follows (acres): date palms 230 — mangoes 167 — 
pomegranates 139 — oranges and lemons, 135 — Grewia asiatica , 91, 
miscellaneous (peaches, apples, guavas, jujubes (“ ber ”} 106. The author 
confines his attention in this case to the cultural details concerning the less 
well known species: — 

I. — Edible Bate. [Phoenix daclyliferc ). — Attention is drawn 
to the fact that sandy loam is probably* the best medium for successful 
cultivation of the date palm, although it is not uncommon to find it flourish¬ 
ing in heavy day and even in salt soils. Transplanting suckers is the most 
advisable method of propagation. Sowing seed is not practised, as most 
of the seedlings thus obtained appear to be males, and the few females 
that remain do not possess the characteristics of the parent. 

In the first 3 years after transplanting, irrigation is necessitated. During 
the first quarter. — April-June, well water is applied every alternate day 
in order that the seedlings may strike root. From July onwards, weekly 
applications are sufficient. 

Direct manurial or intercultural treatment is not adopted, nor is it ad¬ 
visable, but the intermediate spaces are ploughed and manured to grow 
vegetable crops, seedlings of fruit etc. A yard round each palm the earth 
is well beaten and a mound raised to enable the plant to withstand high 
winds. 

The eighth year is considered to be the average year from which an 
appreciable quantity of fruit should be obtained. Each palm produces 
from 10 to 30 fruit stalks ; in better varieties, 10 spathes only are allowed 
to fruit, the rest being cut off to support the development of the remaining 
fruit to their maximum capacity. (Each bunch yield from 10 to 40 lb. 
of dates. The total yield per plant ranges between 100 to 400 lb.). The 
fruit season lasts from May 15 to October 15. The fruit appears in the 
market in 3 shapes 1) unripe and acid “ khasoon ” (made edible by 
keeping them in dosed earthem jars in a hot room for anight) 2) secondary 
stage sold as " doka ” (80 lb. of doka to which % lb. common salt and 3 
lb. water are added in earthem jars, for about *2 hours in the evening 
then placed in a dose room for a night, are converted into the so it, sweet 
dates " luni-kharkun); 3} ripened on the tree M van pakyun ”. 

PaiTots, sparrow and crows are common bird pests. No fungus or 
insect disease is known to occur in the locality of S hikar pur. 

All parts of this palm except the roots are used for industrial purposes: 
leaflets for fans, matting, brooms and baskets; whole leaves for well ropes; 
dried fruit stalks for brooms and bird cages; fibrous material for ropes 
and stuffing for pack saddles, etc. 

II* — Pomegranate “ Anar ” [Pitnica Gramtum E.). — Eighteen 
months after ma k in g and planting cuttings the land selected for the 
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plantation is irrigated, ploughed twice, levelled and laid out in small plots 
i *4 to i y 2 acres in size. Parallel furrows 12 x 18 in. are made 12 ft. 
apart. Along each channel and on one side only, circular holes are dug; 
these are left exposed for about 10 days, the excavated earth mixed with 
50 lb. cattle manure, and turned into the pits. Irrigation is given about 
twice a week at the start, but when farily established water is applied once 
a week thoughout the year (interval shortened if white ants are troublesome). 
Along the borders of the channels are sown Motnordica Charantia, Luff a acu~ 
tangula. Hibiscus esculentus. Other crops sown in the plantation are 
chillies, Rumex acetosa , Trigonetta Foenum-graecum etc. 

These crops are only cultivated during the first three years, when the 
pomegranates begin to yield. At this time also, weeding is stopped and 
the growth of natural grasses is encouraged as these provide an excellent 
green feed for cattle. The following weeds are found on these plantations, 
all serving as use ful feeds : — Eragrostis cynosuroides, Eleusine flagettifera , 
Cynodon Dactylon , Panicum colonum , Cyperus rotundus, Dtgera arvensis , 
and Andropogon anmdatus. 

From 5 to 50 years, maximum yields are obtained. The average 
number of 1 Anars ' borne by each plant is 70, each of which weighs from 
y 2 to s / 4 lb. In the locality in question, 12 varieties (6 sweet pulped and 
6 add) f re commonly grown, and all command a ready sale. Apart from 
the use of the fresh fruit, the syrup is used as a febrifuge; dried rind and 
flowers in wool colouring; unripe flowers dried and pounded to make snuff; 
green leaves as a medicinal paste-bark in several medicinal preparations. 

III. — Crab Appi,e “Soof” [Pyrus malus L-). — This differs from 
the well-known variety in other countries in the fact that it is neither so 
big nor so sweet flavoured. This fruit appears to have a short life exten- 
ing over 20 years or so; the yield of ripe fruit ranges from 20 to 60 lb. 
per tree, with an average of 30 lb. per plant. 

IV. — Guava “ Zetoon " [Psidium Guava I/.). — A folly ripe fruit 
picked from the tree and crushed to squeeze out the seeds. These are then 
mixed with dry rotten but powdered cowdung, and sown in a 10 ft. square 
nursery bed, usually in March or August. Germination occurs within about 
a month. Irrigation is given every 5 days. The same methods of cultiva¬ 
tion are employed as for the pomegranate, and also the catch crops are 
identical. The hollow made opposite to each plant along the other border 
of the furrow is dug % ft. deep and 20 lb. farmyard manure applied, in 
February or March. 

Each plant yields on an average 30 to 40 lb. of fruit: 60 lb. being the 
maximum yield. There are 3 varieties usually growing in the gardens: 
1) Khasi (seedless), 2) Vanga. (elongate); 3) Gedi (small fruited). 

The fruit is the only useful marketable product of the plant. 

V. — “Pharwan” ( Grema Asiatica). — A small but very productive 
pereneimial shrub. Ripe berries, collected during May are mixed with fresh 
moist cowdung and kept in a jar for 2 days, then sprinkled on small ridges 
9 to 12 in., apart. Irrigation is necessary every alternate day. The 
seedling are transplanted after 3 years, after preparing the land as 
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described for pomegranate. After transplanting (Mareh-April), irrigation 
is given at an interval of 3 days during the summer and of 6 days later 
on and none during the winter. All shoots of full grown plants are annually 
pruned down to the stump in January. The plants fruit 5 years after 
sowing, and each plant yields from 20 to 25 lb. ripe berries. 

The berries provide a useful fruit during the hot weather, and the leaves 
and branches are also used for various local purposes. 

508 - New Variety of Prune Suitable for Growing in the South-Eastern United States.— 

See Xo 4S6 of this Rt-iuw. 


50V - Some Facts and Figures Regarding Banana Cultivation in India. — burns, w., 
(Economic Botanist, Bombay) and D\xr, P. G., (Bombay Agricultural Department) 
in the Agricultural Jatrn ihi In ha, Vol XV, Pt. IV, pp 386-392. Calcutta, July, 1920. 
Records of two plantations in the Ganeshkhind Botanical Garden 
The two varieties used were: i) “ Soni ” (local name) with a medium sized 
very sweet, yellow skinned fruit and 2) “ Rajeli ” {“ Rajapuri ” or “ Gujara- 
thi”), more dw’arf in habit and w ith a more angular and slightly coarserfruit. 
The yield of raw fruit for the plantations was as follows: 


\ anet' 


D ilc 


Weight 
per acre 


Number 
of fruits 
per acre 


I Soni. June 1915 — March 1919 , 27194 lb 140984 lb. 

II. Rajeli. June x 9 l6 — Maich 1919 I 23085 » I 86050 » 


The average yield per sucker (mother or daughter) during the period 
of Experiment I was 31.65 lb. in weight or 164 fruits in number, and the 
average number of days required was 1 year, 3 months and 7 days from 
the date of planting to the date of fruiting. From the date of harvest 
of the mother to that of the next generation the interval was 280 days. 
The yield in the 1st generation was more by an average of 72 fruits than 
that of the mother, and still more by an average of 3 in the 2nd generation 
than in the 1st (here the average of the three stools is taken). 

In Experiment II, the average yield per sucker was 21.27 lb- or 
79 30 fruits and the date of planting to the date of fruiting covered 1 year 
and 45 days, with intervals of 244 days from mother to 1st generation 
and 119 from 1st to 2nd generation. There was an average increase of 
46 fruits in the 1st sucker generation and an average decrease of 44 fruits 
in the 2nd generation. 

A manurial experiment was carried out, one part treated with a mix¬ 
ture recommended by Dr Mann and the other receiving local treatment. 
The results have been recorded in the Annual Report of the Ganeshkhind 
Botanical Garden for the years 1915-16, 1916-17, and 1917-18 and in Bul¬ 
letin No . 89 of the Bombay Agricultural Department . 
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The following calculations show the probable profits from the culti¬ 
vation of the “ Soni” variety in the Poona District. 

* 

Cost of Cultivation, 

# 

Cost of labour, man charged at rate of 8 as per day 
woman, chil d » » » 4 » »»» 

and bullock. 

Farmyard manure at Rs 2. per cart and poudrette at Rs. 2-4-0 per cart. 

Two cart loads are equal to 1 ton <2.2*0 lb). 

One basket is » » 20 lb. 

56 baskets z cart load. 

(The whole time of the existence of the plantation is taken as three 
years and six months). 

The following aie calculated per acre. 

FXPENOm RE 

Rs. A. P„ 

(1) Two ploughings crosswise by an iron plough CT2 or Arlington, two 

pairs and two men for 4 days. 800 

(2) Disking and harrowing, one rair and one man for the whole day ... 180 

(3) Digging pits; size 2 1 2 21/2. Tits required for an acre 15 feet 

apart are 193. One man digs 5 pits in one day, 39 men finish the 

work in one day ... 19 8 o 

(4) Suckers required 200, at the rate of Rs. 10 per 100 . 20 00 

(5) Manuring at the time of planting, F. Y. M. So lb. per plant (14 cart¬ 

loads lequired) . 28 00 

(6) Carting manure at R. 1 per cart. 14 00 

( 7 ) Planting suckers; one man plants about 25 suckers in one day ... 400 

(8) Harrowing and levelling after planting. 100 

(9) Preparation of beds and water channels, one man prepares about 16 

beds of the size required per day. 600 

(10) Irrigation charges: water generally given for 10 months in a year 
excepting rainy season; 30 waterings in all for one year. Irrigation 
Department charges per acre Rs. 22-b-o for crop like plantain (G. R. 

N° 6371* dated 27th June, 191V), for three and half years. 78x20 

(n) Watering charges; in all 105 waterings for the whole time of the 

plantation; one man can irrigate one acre in a day. 52 8 o 

(12) Stirring, digging and weeding the beds once every three months 

12 men can finish it in one day. 14 such operations. 84 00 

(13) Manuring: Generally manured every six months. For*the method of 

manuring as described, the total cost comes to. 17310 o 

(14) Xand assessment to Government for three years at the rate of Rs. 

4 per acre.. 12 o o 

fxs) Rent of land on lease for three and half years at the xate of Rs. 

20 per acre. 70 00 

,16) Harvesting charges; per bunch 3 pies, for 868 bunches. 13 90 

Total cost. .. 386 70 

{*•*3 
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Income 

Rs a. p. 

Yield per acre la number of fruits, 140984 ; sold wholesale on. the plot 

itself at Rs 20 per 1,000 . ‘1 109130 

Subcrop like chillies, etc., taken for the first sir months The net profit 

per acre for such a ctop comes to . . 50 00 

Spate suckers sold at the rate of Rs. 10 per 100. 52 00 


Total income. r 511 130 

Deducting cost of cultivation. 586 70 

We get a net profit for three and half years. 925 6 o 


So, for one year, the net profit for banana cultivation is. . - - 265 o o 


510 - Mea. s of Promoting the Root-Development of Vine Cuttings in the Nursery. — 

Prosperi, r in La Propaganda Agricola, Series II, \ ok III, No. 3, pp. 33-36, Bari,Fe¬ 
bruary, 15, 1921. 

I n exceedingly dry years, few of the cuttings of Berlandieri and its 
hybrids take root. In some plantations of Berlandieri X Riparia 420 
in Apulia, scarcely 15 % of the cuttings made roots, which means at the 
present prices, an outlay of over 20 000 lire per hectare merely for the 
purchase of ungrafted vines. In making a vineyard of this variety it is 
necessary to have cuttings with a well-developed root system. 

In order to promote the development of the root system, the author 
recommends a special treatment of the cuttings which has long been prac¬ 
tised in Apulia, and always given good results, although it has been consi¬ 
derably criticised. The treatment is carried out as follows The base 
of the cane that is to be planted must be kept immersed in a basin of water 
for 4 or 8 days, and then put into light soil, until the time when it is planted 
in the vineyard. 

The author has found that roots develop on cuttings thus treated much 
more rapidly than on those planted immediately after being taken from* the 
vine. It is also a good way of obtaining ungrafted, well-rooted cuttings, 
especially in the case of vines which root with great difficulty. 

As soon as the cuttings are planted, they must be watered, and the 
operation should be repeated after some weeks, if the weather continues 
dry. In the spring of 1920, two adjoining plots were each planted with 
11000 cutting? of Berlandieri x Riparia 420 on the same date (March m) ; 
one was not watered while the other was liberally watered on May 5 and 
at the beginning of April. From the middle of May, both plots were 
watered periodically, and to the same extent. The number of cuttings 
that took root was 34 % in the case of the first plot, and 76 % in that of 
the second. 

The author summarises the rules to be observed in making wild cut¬ 
ting? as follows: — 

1) Choose suitable soils. 

2) Take a well developed cutting of the average length of 45 cm., 
remove all the buds except that at the extremity which is to make the shoot. 

3) Trim the lower end with scissors at the level of the node. 
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4) Twist the cutting till the cracking characteristic of woody tissues 
is heard. 

5) Keep the cuttings in a basin full of water for 2 hours before 
planting them. 

6) Cover the basal portion of the shoots, when planted, with dung 
(to which has been added superphosphate and a potassic fertiliser) mix¬ 
ed with soil. 

7) Do not put off watering later than the first half of March, and 
repeat the operation several times before the want of moisture in the soil 
causes growth to proceed slowly. 


511 - An Economical and Rational System of Supports for Nurseries of American 

Vines. — Errichelli, E. {Antiphylloxera Consortium of Traui), in La Propaganda Agri- 
cola, Vol. XIII, No. 2, pp. 25-29,1 pi. Bari, January, 31, 1921. 

It is an undisputed fact that some support should be given to vine 
stocks but the system which is most economical and at the same time most 
adapted to the physiological reguirements of the plants has not yet been 
decided upon. The system generally adopted in nurseries of American vines, 
namely the arrangement or the vines in pyramids with a central stake 
fl an ked by reeds, is very expensive, and does not encourage the free growth 
of the canes, so much so that some growers state that American vines pro¬ 
duce better grapes when grown without any props, and allowed to spread 
along the ground. 

The author suggests a system, which he calls “ a sfritut ”: by this 
a considerable saving is effected as compared with that of the pyramidal 
support, and at the same time if the rows face towards the south, the vines 
enjoy more uniform and intense insolation, whereas if some other expo¬ 
sure is chosen, the plants are better sheltered from the heat of the sun. 

The system is as follows n 

If the stocks are planted from 1.40-1.60 m. apart and in a square, gal¬ 
vanised wire (No. 16 is excellent) is extended between the rows, and at¬ 
tached to a stake at every 25 metres. At either end of the row, a stronger 
stake is driven in, and fastened into the ground with chains; these stakes 
need not be more than 8 to 10 cm. in diameter. The vines must be good 
runners, as otherwise they weigh down the wire arch, and bend it out 
ot shape. The opposing tension exerted by the arch upon the trellis counter¬ 
balances the pull of the longitudinal wire itself. At the foot of each stock, 
a reed is driven into the ground, the other end being tied to the wire arch 
in such a manner that it meets the corresponding reed of the opposite row 
and forms an acute angle with the ground. The slope of reeds thus pla¬ 
ced is the same as in the pyramid system. 

"When the vines canes are tied to the reeds, long fC berceaux ” are made, 
from which old or new alleys can branch off without interrupting the course 
of the longitudinal wire; the wire is placed at such a height as not to in 
terfere in any way with the necessary cultural operations. 
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The following diagram shows the arraignment of the vine-props 
just described;— 



The cost of trellising i hectare of land with 3969 vine stocks arranged 
in a square (at intervals ol 1.60 m.) is shown below. 


\RAMID4X Srt STEM (WITH SQt A <E B45E) 

993 trellises for 3969 stocks cf 2 lire each.Lire 1 984.00 

3969 reeds at 80 hre per 1000. B 317.52 

Carriage of trellises. » 45-00 

Sulphate of copper for treatment at 335 lire per quintal allowing 

6 kg. per 100 trellises, = 59.58 kg. » 199-59 

Labour employed 12 days at 12 lire .. » 144.00 

Putting up trellises, 60 days at 12 lire . * 720.00 

Inserting reeds and tying vine-canes: 40 days at 12 lire .... » 450.00 

Total . . . Lire 3 8Sd.ll 


It 12 years is reckoned as the duration ot this trellising, the annual 
amortisation (at 4 % would be about 584.45 lire. This allows for the 
additional expense of renewing the reeds every 4 years (2 renewals), at 
the cost of 1595 lire. 


“ A SPINA ” SISTFM. 

62 end stakes at 3.40 lire each.Lire 210.80 

93 intermediate stakes at 2 lire each. » 186.00 

3969 reeds at 80 lire per 1000. » 317-52 

Galvanised wire Xo. 16 at lire 438 per quintal: for the 3 100 

m. required, about 132 kg. » 578.16 

Carriage of stakes and *ire.*. » 15.00 

Sulphate of copper (allowing for larger absorption by the end stakes) 

9-54 kg. » 31-95 

Cost of labour employed; 2 day's at 12 lire. * 24.00 

Fixing t2ie end stakes, the intermediate stakes and the wire: 12 

days at 12 lire. » 144.00 

Inserting the reeds. » 480.00 


[*«*} 


Total . . . Vie 1»8T.« 
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If the duration of these supports is reckoned at 18 years with the 
additional expense of 3190 lire for replacing the reeds 4 times, the annual 
amortisation at 4 % would amount to about 408.95 lire. 

On comparing the two systems it will be seen that the adoption of 
the second means a saving of about 50 ° 0 or 1900 lire per hectare. 

The system could be modified by using a double number of reeds, 
i. e . 9 by arranging them so that the tops formed an angle at the foot of 
the vine-stock, the two upper ends being fixed to the wire so as to make 
a V leaning towards the latter. In this wav, the canes of the same stock 
would be divided between the two reeds 

Such an arrangement would entail a little more expense, but even 
then, the “ spina ” system would be much cheaper than the pyramid. 
It has, moreover, the additional advantage of allowing the vines to grow 
under the best conditions for their development, for as they have more 
space*at their disposal, they will not be obliged to compete with one another 
for air, light and heat. 

512 - The Shall Vine in Italy. — Sannesto, r. A., in the RitisU di Amptlo^rajia, Vol II , 

No. 4, pp. 49-51. Alba-I^eghom, April, i, i «i. 

The author states that this stock is well worth a trial in new vine¬ 
yards, and also advocates its cultivation on a larger scale in Italy. It is 
a French vine that is a great favourite in its native country, but is less 
grown in Italy, having hitherto only been introduced into the Marches, 
the Province of Caserta, at the Royal School of Viticulture, Avellino, and 
in Piedmont. In the three first districts, it has given satisfaction, bud 
in the fourth, it is not much liked, on acount of its small yield as compared 
with the local varieties of vine. 

All regions with a temperate climate (North and Central Italy, the 
southern part of Campania on the slopes facing the Tyrrhenian Sea) suit 
this vine admirably It escapes the white frosts in spring, as it shoots 
late; it is not subject to non-setting, and its yield is constant Sirah is 
very resistant to oidium and mildew, and when it doe& fall a victim to 
fungoid attack, this occurs at a later date than is the case in more suscep¬ 
tible varieties; further, it is hut little affected, therefore treatment is more 
successful and less expensive. For these different reasons the Sirah 
vine is much liked in the colder parts of the Avellino district (Forino and 
Avellino), where the local varieties ripen late and sometimes inperfectly, 
whereas * Sirah (2nd maturation period) often produces a must contain¬ 
ing 20 % of glucose. * 

Its grapes rot easily, therefore this vine must not be closely planted, 
and should be grown on dry soil with a good exposure, aud kept well off 
the ground. This can be done easily, as it grows very well trained on the 
maple, as is the custom, for instance, at Potehza Picena, in the Province of 
Macerata. 

In Piedmont, the wine made from the Sirah grapes is less acid than 
the product of the local varieties; in Tuscany, its good qualities are much 
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appreciated; when the vines grow on calcareous soil, the wine has a high 
alcohol content, is highly-coloured, and has a fine bouquet. 

Sirah does very well when grafted on Riparia, but for dry calcareous 
soils, 3309 and Rupestris du Lot are preferable. 

A large and a small kind of Sirah are grown, which differ in the size 
of the grapes and their glucose content; this is higher in the small-berried 
sub-variety. 

513 - Early Ripening Table Grapes for Cultivation in Apulia, Italy. — prospers V., 

In La Propaganda agricola , Series II, Year XIII, Nos. 5-6, pp 65-67, Bari, 3 V r arch, 15-31, 

1921. 

Before phylloxera made its appearance, the cultivation of table- 
grapes was already a thriving industry in the provinces of Bari and Lecce; 
the grapes sold were mostly those of a very early vine, known as “ tur- 
chesca ” in the former province, and 4 ‘ uva rosa ” in the latter The more 
widely extended cultivation of this variety, and the introduction of other 
kinds which ripen sooner and answer the requirements of the vine-grow¬ 
ers better, would be a great advantage to Apulia For this reason, the 
Government Nursery of Barletta has for the last ten years been studying 
some of the best known varieties of table-grapes. Of these there are 20 at 
the present time. The author mentions three: — 1) u Saint Anne of Leip- 
pzig " ; (2) " Violet Chasselas ” ; and 3) ” Musk Chassetes ", which in 1920 
(a hot year when grapes matured early) ripened respectively on July 7 
July 22, and August 5 (the last being the date of the ripening of the “ tur- 
chesca '* grapes). 

In the Bisceglie district, which is the centre of the cultivation of ta¬ 
ble-grapes, the “ turchesca ” variety ripens ten days sooner than in 
Barletta, hence it is likely that the three above-named varieties would 
also mature there a few days earlier. 

The vineyards were planted in 1914-1915 with shoots grafted on 
Berlandieri X Riparia 420-B., and raised on cordons with spurs. TJp 
to the 4th y*sar of bearing, these vines have shown no signs of bramble- 
leaf " roncet ”, a disease to which the “ turchesca " vine is very suscep¬ 
tible. 

514 - A Direct Vine Bearer Resistant to Drought the 4643 SelbeL — crouzat, i,,, in 

Revue Agncole dt VAfnque du Nord, Year 19, No. 80, pp. 115-116. Algiers, Feb. n, 

1921, and in Le Progris Agncole et Vtitcole, Year, 37, Vei. 74 , No. 5, pp. 106-107, Feb., 

1 ,1920 and Year 43, Vci. 73 , No. 3, p. 48. Villefranche (Rhdne) Jan., 9, 1931. 

For the last 4 or 5 years, the author conducted an experiment on an 
area covering 5000 to 6000 ft. in several parts of the Department of Aude 
with the grape variety 4.643 Seibel. 

In 1919 and 1920, both noted for excessive drought/the most resis¬ 
tant of all the vine stock in all the vineyards, was found to be 4.643 Seibel 
and the only vine which apparently did not suffer from the drought was 
the same grafted on Rupestris du Lot, growing on poor and stoney >il 
noted for its dryness 
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In addition to this, in 1920, on the borders of l'Etang de Bages, this 
variety did not appear to be affected by the salt content, very virulent 
at the time ; in certain plots, the author had observed Caiignan species 
completely defoliated in August. 

S. 4643 is a black variety late ripening, excellent yield, giving su¬ 
perior quality wine It is necessary to employ a sulphur wash, and in un¬ 
favourable years, one or two sulphate washes. Information has been 
received from the Gold Coast that in 1920, without this treatment, the 
leaves were affected with mildew, but the grapes remained undamaged. 

Grape resistance is apparently always stronger than leaf resistance. 

Success as a result of grafting has been remarkable in every case, the 
average intake being never less than 94 %. On all the plots under con¬ 
sideration, the branches developed normally with the usual annual spraying 
(2 sulphate and 2 sulphur). 

The proprietors of the 8 plots have grafted this variety quite ignorant 
of its qualities, and now wish to propagate the same more widely. Their 
trials were conducted quite apart from each other, but they are all of the 
same opinion that 4643 is extremely resistant to drought. This was con¬ 
firmed in 1919 and 1920 ; what is more, the salt sea winds apparently 
have no ill effects on on this variety. 

515 - Effect ofLate Spring Frost Upon Forest Vegetation in Utah, U.S.— SeeXo 472 

of this Retie*.. 


LIVESTOCK AND BREEDING 

510 - Diseases of Lire Stock in the Northam Territories of the Gold Coast — See No 472 
of this Review . 

517 - The Use of Copper Compounds in the Treatment of Parasitic Broneho-Pneu 
monia Caused by Strongylus. — Von Linden, in the Deutsche Landwtrischafiliche 
Tierzucht , year XXIV, No. 36, pp. 367 366* and Year XXV, No 7, P- 7i» Beilin, Septem¬ 
ber 1920 and February 1921. 

The treatment advocated by the author is based on experiments 
extending over ten years. 

I. Curativf treatment. - Soluble copper compounds may be adminis¬ 
tered by way of the mouth, or in the form of intra-venousorintia-muscu- 
lar injections. 

1 he ingestion treatment consists in giving the animal sodium chloride, 
mixed with 1 % of coppei chloride or sulphate. The doses of this mixture 
(“ Kupferlecksalz * which should either be given with the drinking-water, 
or dissolved and mixed with the food, or in y 2 — 1 litre of water, are as 
follows 


(z) For adult cattle over 6 months of age 


{2I Adult swine 

(3) Cattle under 6 months old. 

(4) Sheep 

(5) Goats 


f 10 gm “ Kupferlecksalz *' 
S per day per head 

/ 5 gm “ Kupferlecksalz*' 
L per day per head. 
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The treatment should last 4-6 weeks and, in order to prevent relapses 
due to fresh infection it should be repeated twice a week after the ani¬ 
mal is cured. This precautions has also the advantage of protecting the 
animals from contagion when healthy and infected individuals are grazing 
togethei, or at times when the disease occurs in an epidemic form. 

Treatment by intra-venous or intramuscular injection * of a 5 ° 0 solu¬ 
tion of copper dimethvlglycocollate (“ Dimethylglykokollkupfer ”) has 
also been resorted to. It is to be recommended for serious cases, or where 
the state of the sick animals prevents the resorption of the salt by the 
intestines. Cattle have been gi\en these injections in the folio wing man¬ 
ner *— 10-15 cc * °f the 5 ° 0 solution were injected twice a week alternately 
in the muscles of the right and left sides of the croup. Each animal was 
given 8-10 injections on an average. 

II. Prophylaxis. — 1) All animals suffering from coughs and diar¬ 
rhoea, and coming from infected regions should be isolated. 

2) If possible, manure the pastures several times a year with basic 
slag, or liquid'stable-manure. 

3) In casefe where infection is to be feared, give “ Kupferlecksalz ” 
to all the animals twice a week 

518 - The Clinical Value of the Methylene Blue Reaction and it. Use in the Diagnosis 

Of Glanders (i). — Finzi, O., and Cremona, P. (Istituto di Patologia e Climca medica 

della R vScuola Supenorc di M dicina Vetermaria di Torino;, in La Chmca Vetennana, 

Year 32 , 111 , Nos. 17-ib, pp. 454-470, jtfDan. September, 15, and October, 15, 1920. 

The author has especially studied, the methylene blue reaction 
and has compared the chemical results obtained in his veterinary practice 
with those gi\en by this reagent in the case of human patients. He adopt¬ 
ed the technique recommended by Russo (La Riforma medica , 1905, 
p. 507) for the preparation of the reagent, and in carrying out his exami¬ 
nation. His experiments were made upon the urine of 112 horses, 3 mu¬ 
les, 9 cows, 9 swine and 61 dogs, some of which were diseased in various 
ways and others healthy, and under different physiological conditions. 

The results obtained were as follows 

The reaction to methylene blue is a very simple test, and the reagent 
keeps for 3-4 months. 

The reaction of the urine has no effect upon the results of the test. 

Heating urine to the boiling point does not alter its reaction to me¬ 
thylene blue 

In order to be able to interpret the results satisfactorily, the urine 
should be filtered 

Urines with a positive reaction, when no longer fresh (after 2 or 3 
days', e\en if they are filtered, and quite independently of their reaction, 
lose their power of altering colouring matters to «ome extent. 

When an animal is in good health, the reaction to methylene blue is 
always negative 


M See R., No 399 , 1916, Nos. 73, 191, 660 ; 1917, Nos, 51 and 340 ; 1918, Nos. 56 
and 175; 1919, Nos. 37, 924* 92b; 1930, No. 70. {Ea.) 
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The injection of mallein and tuberculin into healthy individuals, as 
well as the administration of drugs, has no effect upon this negative 
result. 

The test is not specific for any given malad}*, for it is positive in va¬ 
rious forms of disease, whether infectious, toxico-infectious, parasitic, 
or non-parasitic. 

The methylene-blue reaction is positive in the case of all horses suffer¬ 
ing from glanders; its diagnostic value for glanders is certain when an 
entirely positive reaction becomes negative, or only slightly positive 
if 2 or 3 drops of methyl-blue are added, after the mallein diagnostic test 
has lasted for 10-12 horns. 

519 - The Diagnosis Of Dourine (1). — I. Sot, L. (Istituto di Pat dogia e Climcamedica 
delTUniversitadi Bologna), in La Climca veierinaria,Yeai XE,in,Nos. 15-16, pp. 303-403, 
Bibliography of 27 works. Milan, April, 1920. — II. Marconi, G., and Gasperi, F., 
Ibid, year 33 , 1 V, Nos. 1-2. pp. 1-4. Milan, January, 1921. — HI. Cominotti, D. 
iStazione sperimentale per le malattie infettive del bestiamt, Milano), Ibtd. , YearXLIY, 
Nol 4 pp. 81-91., February, 38, 1921. 

I. — The experimental diagnosis of dourine. Wassermann's 
reaction. — The author used an aqueous extract of heredosyphilitic 
liver, which was not capable of fixing the complement without a specific 
amboceptor. The serum examined, which had been taken from the ju¬ 
gular vein, was rendeied inactive, and used as soon as obtained. Di¬ 
luted active rabbit serum (i'iooo) was used by the author as a halmo- 
lytic amboceptor against the red cells (1/300) taken from a sheep. 

As a complement, fresh guinea-pig serum was employed. From the 
results, the author concludes that:— The serum of a healthy horse, 
when in contact with a syphilitic antigen, after being rendered inactive, 
is incapable of fixing alexine. The serum of a horse suffering from dourine 
behaves in exactly the same manner as that of a healthy horse. This 
serum has not the property of affecting the complement in the presence 
of a syphilitic antigen. In the serum of a healthy horse, or ot one suff¬ 
ering from dourine, the natural halmolytic amboceptors for the ted cells 
of the horse are either absent, or are present in minimum quantities 

II. — The co-agglutination of the blood corpuscles and the 
macroscopic agglutination of the irypanosomes in the diagnosis 
of dourine. — From an examination of 13 stallions, which were suspected 
of having contracted dourine, or were suffering from the disease, or had 
recovered from it, on the one hand, and from his examination of a healthy 
stallion and mare (controls) on the other, the author arrived at the foll¬ 
owing condusions 

Haemo-agclutinatiov. — 1) Auto-co-agglutinotion between micro¬ 
scope slide and cover-glass. — This experiment gives no grounds for de 
cision, because a more or less positive result was obtained in the case of 
the blood of all the horses examined. 


|i) See 2 L, Jan. 1916, No. 72; R, Jan. 1921, No. 6 m. [Ed.) 
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2) Auto-and iso-co-agglutination of the blood corpuscles in a «... ater- 
glass. — This experiment, however carefully carried out, and although 
the necessary controls are employed, can never be decishe, e\en if it is 
made at different periods, for the phenomena do not always occur during 
the course of the illness with the same constancy and regularity, 

3) Auto-and iso-co-agglutination of the blood corpuscles in small 
noso-sero-reaction tubes. — The results of this experiment are similar to 
those obtained from the preceding one, but are more varied, owing to the 
differences in the dilution of the serum 

Macroscopic agglutination of the trypanosomes — 
This experiment offered solid grounds upon which to base an opinion, 
because:— 

1) Changes in the character of the suspensions of the parasites 
were clearly sfeen from the moment of their appearance 

2) There is a marked difference in the nature of the suspensions them¬ 
selves when the serum of inlected or healthy horses, respectively, are used 

j) The agglutinating power of the serum of diseased horses is le- 
gularly very high (it may even leach 1 20 000), whereas that of the se¬ 
rum of healthy horses only occasionally has a partial agglutinating effect 
with a maximum of 1 200. 

4) The reaction is caused by the serum of horses which, during 
the experiments and even subsequently showed doubtful signs of dourine 
(return of swelling of the prepuce, orchitis and epididymitis, cutaneous 
plaques, asymmetrical swellings of the eve-lids, and catarrh of the con¬ 
junctiva, multiple alopecic areas). 

III. — Deviation of the complement, Sachs-Georgi reaction 
AST ) jVIEINICKE REACTION IN THE DIAGNOSIS OF DOURINE. - As the 
results obtained by the various investigators, who had employed different 
methods in the diagnosis of dourine (due to Trypanosoma equiperdum) 
did not agree, the author took up the study of the question, and has 
arrived at the following conclusions: — 

1) In tlie diagnosis of dourine, the deviation of the complement 
Lives one-sided data, for the result of the test is only taken into conside¬ 
ration when the test itself gives a positive result. But the serum of ani¬ 
mals showing all the typical chemical signs of the disease (and even where 
the parasite had been found in the liquid of the vulvular oedema) gave a 
negative reaction in a large proportion of the cases investigated by the 
author. The piactical value of the reaction is also diminished by the 
fact that, when the disease is latent, a positive reaction is rarely obtained. 
The serum test in question, howe\er, can assist the veterinary surgeon 
in diagnosing tertiary forms of dourine accompanied by serious symptoms 
and chiefly affecting the nervous sj stem, or principal respiratory pass¬ 
ages, in such a manner as to arouse the suspicion that the case is one o E 
glanders, when no certain or long-standing anainnesic data, or information 
of an epidemiological character can be obtained. It was with the serums 
of animals that were late in showing anj T signs of the disease which had 
usually attacked the nervous system or chief respiratory passages, that 
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the autho obtained a large proportion (21.4 %) of positive results coin¬ 
ciding with the clinical and epidemiological history of the patients. 

2) The effect of curative treatment upon the anti-complementary 
power of the serum varies according to the case. In certain animals, it 
is suppressed by the specific treatment, in others, it remains unaltered. 
Practically, it is best, however, to take a sample of blood for the serum 
test before beginning the treatment. 

3) The Sachs-Georgi and the Meinicke reactions are of no use 
in the diagnosis of dourine. 

520 - The Toxicity of the Extract of the Horse-Bot ( Gastrophrlus equi) (1). — 
Zibordi, D (R Scuola Superiore di Meiidna Veterinaria rli Napoliin La CUntca 
icterinzru ,, Year XEIII, Nos. 17-13-19, p?~ 470- 1.7S, BioHogtaphv of n works. Milan, 
September, 15-30, and October, i5> 1920. 

The presence of the larvae of Gastrophilus equi in the stomach of hor¬ 
ses rarely gives rise to any serious inconvenience. This, however, does not 
mean that the pathogenetic effect of these maggots is whoflfr negligible, 
as is supposed by many persons (2). The author has already proved the 
toxic nature of the extract of G. equi and thereby demonstrated the truth 
of Weiiiberg’s researches in particular. In the present work he proposed 
to find out whether this extract had a more complex action. 

The extract was prepared as follows: — 20 larvae, after being repeat¬ 
edly washed in a sterilised physiological solution, were then pounded up 
in 20 c.c. of pure sterilised physiological solution. The solution was kept for 
24 hours in a refrigerator and afterwards filtered through sterilised gauze. 
The filtered liquid was injected into the jugular vein in 10 c.c. doses. 

The injection caused shivering and the evacuation of much excrement 
mixed with mucus. The pulse and respiration became more rapid, and 
much subcutanous oedema of the head was observed. After some hours, 
these abnormal conditions improved, and a few hours or days later, the 
animal completely recovered. A postmortem examination made at once 
or 3 months after the experiments, showed no alterations due to the in¬ 
jection. 

The author attempted to discover whether these phenomena were 
simply a manifestation of a toxic nature, or whether they were due to 
anaphylactic reaction. He compared the results of his own experiments 
with those obtained by previous investigators and came to the conclusion 
that the symptoms produced by the injection of the extract of horse-bot 


(1) See R.j May 1917* No. 458 ; R., Jan. 1918 No. 58. {Ed.) 

(2) Foals out at grass are the animals most frequently attacked and in this case, they 
s how s igns of malnutrition, their coat is rough, dark, and devoid of gloss. The mucous mem¬ 
branes are anaemic, the tongue coated, and in certain cases oedema of the legs and lower 
part of the abdomen is present. The animals are listless, easily tired, and suffer from nervous 
affections (trismus of the muscles of the jaw, dilation of the pupils and loss of the power of 
moving the latter). This shows that the disturbances caused by the disease ate sometimes 
so great a-> to firm together with their attendant symptoms a true syndrome. {Author) 
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larvae in particular and of that of all parasites in general, is to be attributed 
to substances which are toxic in the ordinary sense, and are capable of act¬ 
ing in such a manner as to cause the death of the animal, without, however, 
producing visible anatomical lesions. These poisons may attack the cere¬ 
brospinal nervous system by preference and, at the same time, act in a 
special manner upon the heart, almost like a specific cardiac toxin; further, 
according to Weeviberg and SEYDERHEEM, they may have a haemolytic 
effect similar to that of a haematic toxin, (i). 

521 - A Pathogenetic Bacterium of the prodigiosum Type Isolated from the 
Horse, — Cahpani, M. (Direttore del Gabinetto Batteriolosico Veteriuario Military 
Roma), in La Clinica Veterinaria , Year XI/IH, Nos. 17-1S-19, pp. 477-492. Milan, 
September- October 19=0. 

Bacterium prodigiosum. Lehmann and Neu m an n is a micro-or¬ 
ganism occurring very frequently in nature ; its pathenogenetic charac¬ 
ters are usually negligible, and often it is quite innocuous, though it bears 
a great resemblance to other very virulent forms. The author discovered 
a new type of the organism in the spleen of a colt that had died at Tara 
Sabina. He isolated the bacterium, and studied its morphological dia¬ 
meters, its reactions to stains, its cultural characters, power of producing 
disease experimentally, as well as its life-history and antigenic action. 

The author proposes, the name of Barter kink ery thro genes eqid for this 
pathogenic micro-organism which occurs in a red form and in an unpigmen- 
ted form, both of which, however, are equally virulent. 

This bacterium causes serious illness in horses, rabbits and mice; gui¬ 
nea-pigs, rats, and dogs are less affected by it, although they may succumb 
to its attacks, if it is introduced by inoculation into the serous cavities. 
It gives rise to symptoms of disease in fowls, which, however, resist expe¬ 
rimental infection carried out in all the usual ways. 

The action of Bacterium erythrogenes equi is more toxic than patheno- 
genic. 

It has many of the general characters of Bact. prodigiosum. In its 
specific characters, however, and especially in its marked pathogenic 
nature, it resembles: — Kochs’ Bacillus indicus , which was isolated from 
the stomach of a monkey in India: the coccobacillus producing the 
*' mal rouge, ” isolated by Broquet in Cochin-China, where it produces an 
infectious disease peculiar to the silk-worm moth. It has still greater simi¬ 
larity to Saxtori’s erythorobacterium, a micro-organism isolated in Rome 
from fowls suffering from a form of septicaemia but differs from it in having 
but a slight pathogenic effect upon the fowls. The similarity existing 
between these various forms leads to the condusion that similar bacteria of 
the chromogenetic group have the power of causing in certain- animals, spe¬ 
cial diseases of a kindred nature, which from the behaviour of the pathoge¬ 
nic agent, as well as from the clinical symptoms and the anatomical and pa¬ 
thological lesions produced, must be classed under the head of haemor- 


(1) For a, i ja i l a i action of extracts of Ascaris lumbricoides. See R., 1919, Xo. 1166. ( Ed.) 
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rhagic septicaemia. It is thus a mistake to regard the group of chromo- 
geneous bacteria as being composed of ordinary, harmless saprophytes. 

522 - Bovine Coccidiosis in British Columbia; Description of the Parasite Eimeria 
canadensis . — Bruce, E. A. (Animal Pathologist, Department of Agriculture, 
Agassiz, British Columbia), in Journal of the American Veterinary Medical Association Vol. 
I/VIH, (New Series Vol. II), No. 6, pp. 638-663, pi. 2, Washington, D. C., March 1921. 

A dysentry due to cocddia has been observed on range cattle of all 
ages in different districts of British Columbia. These cases occurred ge¬ 
nerally in winter and were confined to the dry central part of this Province. 

Out of 163 visibly affected animals 50 died (30 %). Young animals 
suffered the most severely and often the cases were fatal. 

Fatal cases engendered death usually in from 2 to days after showing 
symptoms and within 24 hours of death are subject to fits, death being 
in convulsions. The principal lesions are confined to the rectum of older 
animals and to the small intestine of young calves. 

The following treatment was found effective in controlling the disease 
50 lb., of mixture consisting of sulphur 3 pts., sulphate of iron 2 pts., 
salt 6 pts., mixed with 100 lb., linseed oil-cake meal, fed in troughs to 100 
head per day for 2 weeks. 

The cocddium responsible showed several differences from accounts 
referring to Eimeria zurni, and also differed fiom the cocddia of Xew 
Jersey calves reported by Sihth and Gkavbill of the Rockefeller In¬ 
stitute. 

It was designated by the name Eimeria canadensis. 

523 - The Treatment of Diarrhoeic Enteritis in Calves with Iodide of Starch. — dar- 
nau d I., in the Revue Vetinna.re , Vol. I/XXII, 3rd series, Vol. I, pp. 643-746. Toulouse, 
December 1920. 

The author reports the excellent results obtained by the use of iodide 
of starch in the treatment of calves suffering from diarrhoeic enteritis. 
The remedy must be administered as soon as it is made. 

The method recommended by Dr. Bru (1) is of a very ample na¬ 
ture, but it leads us to hope that great progress may be attained in the 
prognosis of this disease: — 3 or 4 drops of 10 % tincture of iodine are put 
into four spoonfuls of gruel; to this is added as much flour as can be taken 
upon the point of a knife. The medicine is given to the animals five 
times a day in the intervals between sucking their dams; it should be 
mixed fresh each time, just before use. 

524 - Treatment of Sheep Seat by Sulphur Dioxide Gas. — kretzschmar, in t b&De*fr 
sehe Landwirtschaftliche Ttersucht , Year XXIV, No. 40. Hanover, October 1930. 

With the revival of sheep-breeding in Germany, sheep scab has again 
spread rapidly among the flocks. In order to control this parasite in a more 
efficacious manner, attempts have been made to replace the present methods 
of treatment, which have proved inadequate, by treatment with sulphur 


(1) Revue VeUr inane , VoL I,XXn, 3rd Series, Vol. I, pp. 31-32 
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dioxide, winch were used with signal success in combating horse-mange 
during the War (i). 

The Bavarian Society for te Control of Pests (Bayerische Gesdlschaft 
fur Schadtingsbekdmpfung G. m. b. H.) at Munich, has carried out many 
experiments on hundreds of sheep, with sulphur dioxide lumes of different 
degrees of concentration. The results obtained were excellent. This 
Society has constructed a special apparatus of which 3 photographs are 
given in the text. It consists of a heavy, closed, wooden box weighing 
450 kg. in which 4 sheep can be shut up with their heads only emerging 
through the opening. An indiarubber collar holds the head of the animals. 
If the sheep have been shorn, 50 minutes treatment with 4 vol % sulphur 
dioxide fumes is sufficient, otherwise in order completely to destroy the 
parasites and their eggs on the parts covered by wool a 4 y 2 vol % concen¬ 
tration must be used for the same time. 

Cost of use of sulphur dioxide , 

based on net price of 209.53 fr. per 100 kg. {mark taken at par.) 
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The author does not advise individual sheep-breeders or even Fede¬ 
rations of sheep Breeders to build an esta blishment where the treatment 
could be carried out, for owing to the very high cost of installation, and 
the limited field of action of a stationary plant, they would only find 
themselves out of pocket. 

525 * Goat Coeeldiosis In French West Africa. — Curasson, g., in the Racueit d* Mi- 
decine vitfrinaire , Vol XCVTI, No. 6, pp. 129-140. Paris, March 1921. 

In the course of a recent stay in French West Africa the author met- 
with intestinal cocddiosis in the goats both in the Sudan and in Senegal. 

The cause of the disease which been found in the excreta, and again 
in the lesions, is Eimeria Arloingi The malady is a seasonal one, appear¬ 
ing shortly after the rains have begun, and dies out with the return of the 
dry season. It mainly affects young animals which usually contract the 
disease in a very serious form; it is very rare for a kid showing symptoms 


(1) See JR., January 1920, No. bS. {Ed.) 
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of diarrhoea and loss of flesh to survive longer t h an a fortnight. In the 
course of the experiments carried out by the author at Dakar in 1919 
and 1920,26 goats died out of the 31 taken from different herds. Contrary, 
however, to what had been observed by Velu (i) in Morocco, many adult 
ftnimfllft were found to be suffering from such a severe form of the malady, 
as to cause considerable loss of flesh; the consistency of the dung was also 
unusually soft. Two old goats died, and the postmortem examination show¬ 
ed them to be infested with the parasite. The symptoms, however, do 
not differ in any way from those previously described. 

The author, however, mentions the frequent occurrence of nervous 
disturbances which were observed usually the night before the animals 
died, or on the day of their death. These were not attacks of convulsions 
preceding the death of the goats such as Velu noticed, but formed a symp- 
tomological complex, which was best seen if the recumbent animal was 
set on its feet. It staggered, its fore and hind legs slid from under it, then 
it advanced, listless and with its head down describing an arc of a circle 
of varying radius, when it again fell; on being put on its feet once more, 
it continued as before. 

As remedies, the author has had recourse in vain to emetine, hordenine, 
the usual intestinal antiseptics and galyl. 

The only thing to be done is to try and save the healthy goats by 
slaughtering the infected ones as soon as the disease reveals itself, and to 
abandon infected folds and pastures, and avoid damp grazing grounds. 

In Senegal, the animals are not allowed to drink at the seianes (2), 
whch are often used by stock suffering from distomatosis, strongylosis, 
coccicidiosis, and probably many other parasitic diseases. 

526 - The Digestibility Coefficients of the Nitrogenous Matters in the Leaves, Twigs 
and Small Branches of Trees at Different Periods of Vegetation. — Engels, o. e., 
in Die landmrtschaftlichen Versuchsstationen , Vol. XLVII, Parts V, and VI, pp. 293-355. 
Berlin, 1921. 

The chemical composition and food value of the leaves and twigs 
of trees have been the subject of much scientific recearch in recent years (3). 
In many cases, however, the results obtained cannot be compared, because 
the material had been collected at different times, and the dates of gathering 
it, a most important factor as regards the results, were not given. 

The author used in his experiments a considerable number of trees, 
the leaves and twigs of which, in his opinion, could be employed as forage 
He estimated the amount of water, crude fibre, fats, tannin, nitrogenous 
matter, and nitrogen-fiee extract they contained. 

The leaves and twigs were taken from the same trees at three vege¬ 
tative periods, viz., in the spring (middle of May 7 ) w T hen the leaves had al¬ 
ready well developed, in summer (middle of July) during the time of 
development, and in autumn (middle of October), shortly before leaf-fell. 


(1) See JR., July-September 1919, No. 927. {Ed.) 

(2) Excavations made by the natives in which the water that collects during the rain 
remains throughout parts of the dry season. 

(3) See R . Oct. 1918, No ngfi {Ed) 
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The leaves, twigs, and small branches of 12 species of trees (of which 
the names are given below), were analysed. 

* The detailed results of the chemical analysis are set forth in the ac¬ 
companying Table. 

(1) Common Alder (Almts gluiinosa L.) 

(2) Common Hazel (Corylus Avelluna I/.) 

(3) Common Oak (Qitercus pedunculata L-) 

(4) Common Beech (Fagus sylvatica I/.) 

(5) False Acacia (Robmia Psendacada L.) 

(6) Lime (Tiha grand ifoha L.) 

(y) Horse Chestnut (Aesculus Hippocastanum L.) 

(8) Black Poplar [Populns nigra L) 

(9) Sallow ( Sahx Caprea L-) 

(10) Common Birch [Bttula verrucosa L.) 

(n) Common Ash (Fraxmus excelsior L) 

(12) Sycamore (Acer Pseudoplatanus L.) 

As regards the nitrogenous matter (crude protein) analysis shows that 
the amount present is largest in spring, and gradually decreases towards 
summer and autumn. 

The digestibility of the nitrogenous substances and true protein is 
very high in spring. In nearly all the species, the coefficient of digesti¬ 
bility of all the nutritive matters perceptibly decreases with the progres¬ 
sive growth of the trees 

The coefficients of digestibility of the nitrogenous matter in the leaves 
small branches, and twigs of the different tree^ at various periods of vege¬ 
tation are given in the appended Table (see page 593). 

The largest amount of protein, which is the most important of the nu¬ 
tritive substances, is therefore secured, if the material is collected during 
the first half of the summer (from May to the end of July). It is true 
that if it is gathered later, a little more dry matter and a larger yield is 
obtained, but this delay entails a reduction in the food value. 

The best method, according to the author is to chop up and soak 
the twigs before feeding them (except for sheep and goats.). The soak¬ 
ed twigs can be mixed with other food stuffs, or else a mixture of chopped 
leaves, twigs, and molasses can be compressed into cakes. (“ Laub- 
futterkuchen * Y The cakes are given to heavy draught horses, 5-6 kg. 
being fed per head per day with good results. 

527 - Coffee Dregs as a Food for Stock; Experiments made In Italy. — Brentana, d. 
(Istituto Zootecaico deUa Scuola Superiore di Medicma Veterinaria di Parma), in La 
Rtformi A^ran 1, VoL I, No 7, PP 20*-268, Parma, July iy20. 

The author alludes to the similar experiments made by Aruck (i), 
and describes his own. He fed finely-ground coffee dregs from the second 
infusion to horses, draught oxen, and dairy cows. 

All animals, however, will not eat them; horses can be given 0.5 kg.. 


(1) See 2 L, Feb. 1919, Xo. 223. (Ed.) 



Coefficients of Digestibility of the leaves, small branches, ami twigs of various trees. 
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of coffee dregs in the place of the same quantity of oats, but very noticeable 
nervous excitement is thereby produced in the animals. 

The cows were of the brown Alpine breed, and yielded 8 to 9 kg. of 
milk daily. Instead of a ration of 13 kg. of good meadow-hay (consis t ing 
fox the most part of white dover) + 1 kg. of bran, 13 kg. of coffee dregs 
+ 1 kg. of bran were given to them. The cows at first showed a certain 
amount of dislike of this new feed, but in the end, they became used to it, 
and ate as much as 700 gm. per head per day, without experiencing any 
special effects, the previous slight increase in weight continued, and the 
milk produced was not altered in any way. 

In the case of draught oxen fed on a ration of 15 kg. of good hay + 4kg. 
of bran, half of the latter may be replaced by an equal weight of coffee 
dregs, without the animals suffering the smallest inconvenience. 

In short, these experiments confirm the statement that coffee dregs 
from the second infusion can be used as a stock food. 

528 - Comparative Value of Skim Milk and Whey in Feeding Test—See No. 471 of 

this Renew. 

529 -The Analysis of the Effects of Consanguinity in the Performance of the Pure-Bred 

Horse. — Htrr, F., in the Fuhltnss Landwirtschafthche Zettung, Year I/XX, Nos. 3-4, 

pp. 47-61. Stuttgart, February 1921. 

The author touches briefly upon the work of De ChapEAUROUGB 
and his collaborators, Ratt, Hesse , Groenewoed, Schmehe and FrizEst, 
whose interpretation of consanguinity was, at the time, readily accepted 
by German stock breeders. As the question has been treated in a very 
abstruse manner, it has been summarised in the most important text¬ 
books and manuals (1). There are two chief axioms which, as is well 
known, have been generally believed: — 

1) The inbred (intensely bred) animal possesses in a special degree, 
the qualities of the common ancestry of its parents, and transmits there 
qualities with unusual certainty. 

2) The best degree of consanguinity is in breeding with III-IV 
exogamons generations (“ freie Generationen ”) III-III to V-V ancestral 
lines (" Ahnen Reihen ”) respectively. 

Ir was only in the last year before the war that a counter-current set 
in, and the hitherto-accepted interpretation of consanguinity was called 
in question. The new views are given in a condensed form in the works 
of Ghey {2) Strive (3) Sterneeed (4) and Peters. 

The dominant idea of this opposing theory was as follows : — Inbreed E- 
ing, in itself does not affect to any special extent {more than out breeding) 
the transmission of qualities and prepotency to the inbred animal. 


(1) Wilsdort, Tterguchiung , Eeipzig 1912,; Pusch-Hansbn Lehrbuch der allgemetnen 
Tiemcht, Stuttgart, 1911,; Kronacher, Allgemeine Tiersucht, Berlin, 19x6. 

(2) 00X7, Studien in der Mennofletschherde Munchenlora. Beilin, 1920. 

(3) SvatrvB, MtUetJungen der deuischen landmrtschafthchen GcseUschafi , 1911, Fart 12. 

(4) Sternfklp, Deutsche VoUblutsucht , Berlin, 1917. 



BREEDING 


595 


This theory is strengthened by two new works by Peters (i) and Pearl 
(z) respectively, in which the authors try to solve the question of consan¬ 
guinity in cattle. 

Peters, who bases his remarks upon numerous data relating to cattle 
breeding in East Prussia, gives several leading ideas as to the qualities of 
nearly-related animals and their prepotency. Of these the two most impor¬ 
tant are: — 

1) The desired qualities are not obtained more frequently by inbreed¬ 
ing than by mating unrelated animals possessing the said qualities . 

2) Healthy , vigorous, inbred animals transmit qualities at least as 
7 1 ell as onibred animals , and are perhaps eien more prepotent . 

Pearl found, in the course of his researches on the milking capacity 
rf Jersey* cows, that the average number of bulls which were the sires of 
good milch cows were of the same degree of consanguinity as the average 
number of bulls with female offspring of inferior milk-yielding capacity. 

The author himself ba> undertaken researches on this question, and 
has taken as his basis the breeding of pure-blood horses at the private 
Stud Station at Waldfied, for such breeding best seem to fulfil all the con¬ 
ditions under which it is possible to investigate inbreeding and its effect 
upon performance. 

The degree of the consanguinity of each anirnJ. was determined froih 
its pedigiee. As was to have been foreseen, all the horses were neaily- 
rdated. A small number of stallions, mentioned in the text, figures 
in almost all the pedigrees as the common ancestors upon which the in¬ 
breeding was based. Since these stallions began service, 5-7 generations 
of horses have been bred ; reckoning 10 years for each generation, most of 
the cases of consanguinity will give 5-7 exogamous generations. 

Table I gives the division of the animals according to the different 
degree of consanguinity. 


Table I. 


Exogamobs ^cnirotirus . . 0125451 780x01118 

Number of hor-e-. belonging to each degree of consanguinity 1 20 34 49 (to 6- 49 5^ 80 4 o 5 

With a view to studying the capacity oi the animals both for breeding 
and for racing purposes they were divided into two groups: — 

(A) Brood mares {judged for their breeding qualities). 

(B) Stallions and marcs (judged for their racing qualities). 

(A) Brood mares . — This group consisted, neglecting unfertilised 
and young mares, of 52 animals. In order to judge of their breeding qua¬ 
lities, the author adopted the system of estimating the value of their pro¬ 
geny by their success as race-horses. The total of the performance figures 


(x) Peters, Vererbun&studien auf dem Gebiete der Rindcrsucht, Berlin, 1920. 

(3) PE4SL, A Contribution of Genetics to tie Practical Breeding of Dairy Cattle, Proc 
Nat. Academy of bcuncts, U. S. A. 1920. 
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Table III a (Table III reduced) 
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Table IV. — Brood mares. 
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The examination of these Tables shows that in the cases of an average 
and slight degiee of consanguinity, the animals capacity is equal, where¬ 
as dose consanguinity diminishes their radng powers. The Table for the 
brood mares also shows no relation between performance and the degree 
of consanguinity. Hence the author is of opinion that inbreeding had no 
effect upon the racing or breeding performance of the pure-blood horse, 
and that intense inbreeding had injurious effects. 

How far it is permissible to generalise from these results must, however, 
be shown by further experiments. 

530 - Inheritance of Milk and Meat Production in Cattle. — See No. 471 of this Review* 

531 - Influence of Rations on Reproduction In Cattle. —■ See no 537 of this Review. 

* [5*0-531] 
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532 - Report on Live Stock Breeding in the Northern Territories of the Gold Coast.— 
Bc&l, W. P. B. (Report from the Colonial Office, London), in Tropical Veterinary Bulletin, 
Vd. 9* No i, pp. 36-50. London, Feb. 1921 

As compared with other great stock-raising countries situated out¬ 
side the tropical zone, the region under consideration cannot be said to be 
an ideal one, but, under certain conditions, it is more fortunately situated, 
for example, than Australia. In no district of the Northern Territories 
is there a genuine water famine; water can usually be obtained by travel¬ 
ling a short distance. Horse si ckn ess East coast fever in cattle cause 
ravages in the southern portion of the African continent, but in the Nor¬ 
thern Territories have not yet been encountered. The country, however, has 
suffered from severe epizootics, the principal one being the outbreak 
of contagious bovine pleuropneumonia in 1912-1913, and rinderpest in 
1916-1917, but these outbreaks are, however, not considered to have been 
so virulent as those experienced elsewhere. The author proceeds to 
describe the distribution and administration of the different areas with 
’ their provinces and districts, and also the physical conditions prevailing. 

The White Volta is the chief river of the Protectorate, and this and the 
other rivers contain water throughout the year. 

The climatic conditions of the Northern Territories show a relatively 
high solar maximum point but a mean of 77 0 , two seasons; 3 months of 
heavy rain, 3 months of showers and 6 months of dry weather. 

i. Origin or the present-day ltve stock and methods for rear¬ 
ing. — Cattle, sheep, goats, horses and donkeys are bdieved to be of 
recent introduction. — The only tribes which raise livestock are the Peuhlish 
people, and the descendants of Peuhlish marriages and the Peuhlish them¬ 
selves are immigrants from foreign parts. These people and their descen¬ 
dants certainly introduced the zebu ox, the present day breeds of sheep 
and goats, the horse and donkey, but the Taurine type of cattle found 
in the Territories is bdieved to be of different origin. 

The methods of rearing as practised by the natives are crude and un¬ 
satisfactory. There is no division of the herds or flocks, no provision is 
made for the foraging of stock during the dry season, the animals have to 
depend entirely on the grazing obtainable and the only care taken is to 
supply them with water, often very inferior. Dietetics, selection, and 
other hygienic principles are unknown. 

H. Grazing and feeding. — The grazing lands are unfenced and 
are the common property of the peoples, irrespective of whether they are 
the indigenous races or immigrants importing and driving cattle to Ashanti 
and the Gold Coast Colony. 

During the rainy season and up to the end of November, there is no 
scarcity of grazing and it is good and abundant. After this time, the 
ground becomes dried, all the grasses become dry and brittle, except in 
pastures in the vicinity of rivers and swamps. The country now begins 
to he “ fired ” and gradually becomes a black waste. As regards the che¬ 
mical composition of the soil, in the low hung countries there is a defi ciencv 
of carbohydrates and phosphates In the northern zone the cattle are 

[3S2] 
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♦distinctly larger than those of the southern zsoue, and their size is believed 
to be due to the greater quantity of carbonates and phosphates in their 
fodder. The grasses hitherto identified comprise the following: — Cenchrus 
catharticus Del.; Digitaria horizontalis Willd; Eleusine indica Gaerth; 
j Eragrostis ciliaris Link; Pennisetum purpureum Schum. (These were 
identified by Chepp (late assistant Conservator of Forests, Gold Coast). 
The following were identified at Kew: — Cymbopogon rufus, Eragrostis 
aspera, E. trenule [Iryza sylvestris). 

The seeds of 19 other specks were collected and remain to be identi¬ 
fied. 

III. Stock Breeding. — (r) Cattle. — The breed of cattle in the 
Territories is the hnmpless (taurine) type A few of the humped (zebu) breed 
occur and are usually confined to the division bordering on the northern 
frontier of the Protectorate. Crosses between these two breeds are fairly 
numerous, especially towards the northern frontier. The origin of the 
taurine type, which is identical with that found indigenous to Dahomey 
and French Guinea is a debatable subject Pecaud considers that the type 
is indigenous to Central and West Africa; Cardemoy and WEeeahrt 
state that it is of Asiatic origin. Cossar Ewart has examined the skulls 
of this breed and believes it is of Celtic short horn origin. The author 
agrees that there is a great similarity between this breed and the British- 
shoithom, although the west African breed is degenerate, due to inter¬ 
breeding and climatic conditions. 

The cattle are small, symmetrical, compact animals very much like 
a miniature shorthorn. They are slow to mature and reach their fall 
size at the age of 6 to 8 years Bulls and bullocks, when allowed to reach 
their fall development, turn out to be very fine animals, and for their size 
would be able to compete against some of the European small fancy 
breeds, such as Dexter-Keny cattle Heifers become sexually mature at 
from 18 months to 2 years old, bull calves at 15 months. Calves as soon 
as they can graze i. e. at about 3 months old, are muzzled with spikes in 
certain districts to prevent them from sucking, and the mother thus dries 
off and comes into season again, so as to produce calves yearly. It the 
cow is left to herself, she will give milk from 6 to 9 months and comes into 
season from 6 to 12 months after calving. A good milking cow gives on an 
average about 2 pints of milk a day. 

The averages of the various body measurements of these animals in 
the different districts are given as follows: Average age 7 years ; length 
of body to shoulder 46 in., to muzzle 65 iu., girth behind shoulder 
54 V% front of back 55 8 4 in., length of forearm 11 in., length of 

thigh 14 3 / 4 in., bone below knee 6 % in., below hock 7 in., head length 
16 % in., breadth 7 % ***-> width across loins 13 Z U i 11 * 

The chief colours are Hack, and black and white. Brindles ate common 
and when seen are grey. Red and white, and yellow and white also occur. 

The shape of the horn varies from right angle projections to those that 
curve downwards, forwards and backwards into lyre shape. The feet 
are usually black, but should white be very predominant, the feet are white 

■ • 
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or white and black. The breed is a hardy disease-resisting anim al and a 
very good feeder and forager. The meat, although of good quality and 
taste, lacks marbling. In the hilly regions and on stony ground it runs 
into a bigger animal; in the north along the frontier it is probably mixed 
with zebu blood, but has lost the characters of that breed. The chief 
faults in connection with the breeding of these cattle are : interbreeding,, 
commencement of breeding at too early an age, starvation of calves, 
improper feeding of cows during lactation, no regulation of calving time, 
abundance of ticks on cows, and the infection of cattle with disease while 
they are young especially blood diseases. 

B) Sheep .—The only breed found in the Northern territory is probably 
descended from the Karakul breed of sheep in Asia, but has lost its charac¬ 
teristics through climatic conditions also by prolonged inter-breeding. 

Small wire-haired, sheep are produced colourp ure white, or white and 
black, or an admixture of white and black. No mixtures of red and white 
or yellow and white are seen as occurs in the Fulan or Lagos breed of sheep. 
The males are furnished with good regular-curved horns have a crest 
of hair on their neck, and a long beard of hair running from the jaws to the 
breast. The ewes sometimes possess a straight stump of horn and have 
a good and well-shaped udder. The newly-born lamb exhibits the pecu¬ 
liar curl of its hair which is characteristic of the Karakul breed. This 
curl is lost soon after birth, and a month afterwards the hair is entirely 
straightened out. The fault of the breed lies in its small size and lack of 
taste. Considering the fact that sheep-breeding is a profitable industry 
for the Territories, the introduction of foreign blood is advised in order 
to improve the nature breed, e. g. the Karakul and Merino breeds, and 
a start might be made with Merinos and Dorsets; the fleece would be a draw¬ 
back: in a hot dimate, but they could be kept in the open, country and not 
in the forest country where the dimate is hot and damp. 

C) Coats — Probably of Asiatic origin. Very small misshapen, 
animals due to many generations of inter-breeding; general colour brown 
usual caprine style of horns; females frequently of bad shape but they 
possess good udders and give plenty of milk to their young. The breed 
is fast degenerating and the introduction of the Angora breed of goat 
is recommended for improvement pusposes. 

D) Horses —• Probably introduced by the Peuhls. From the 
shape of the head and ears, the horse is probably of Arab origin. The co¬ 
lours are chiefly bays, then blacks, chestnuts and roans. As a rule 
they are wanting in bone and good hind quarters ; they run up to 14 hands 
high, but 13. 2 * 2 hands is the average size. Very few stallions are cas¬ 
trated ; the mares are degenerating and no selection for service by good 
stallions is practised. 

Horses are, however, better cared for than other domestic stock. 
They are given an extra diet of groundnut hay, and pea and pea hay during 
the dry season when grass is scarce, and if used for riding they are 
given guinea com [Sorghum vulgare) or millet. 

Measurements of stallions in different districts varying in age from 
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7 to 14 years are given as follows: height 13 to 13.3 hands, bane 6 34 to 

8 in., girth 62 34 to 68 in. The horse bred is therefore small in spite of 
the fact there is no inter-breeding. This is attributed to two reasons: 
{1} Absence of selection of sire and (2) deficient dietetics. 

If the stallions are to be improved ior draught purposes the author 
considers that one of the small heavy breeds such as the French Percheron 
should be introduced. 

E) Donkeys. — Also of recent introduction. Donkey breeding 
is on the increase. The animals are fair sized compared with other live¬ 
stock, hardy and willing to work, light in colour with the characteristic 
spinal stripe and frequently with shoulder and leg stripes. Average 
height 12 to 12.2 hands. The female possesses a good udder and gives a good 
deal of milk to her young. Feeding is very similar to that of horses, 
no selection is made for service, but very little inter-breeding goes on as 
donkey breeders are continually purchasing new animals or exchanging 
donkeys for cattle and sheep. Donkeys are used as pack and riding ani¬ 
mals. 

F) Pigs. — Very few pigs are bred in the Territories. The chief 
pig breeding part is in the Kacomba country-, Yendi District. The animal 
is probably descended from the wild wart hog, {Phacochoerns), frequently 
seen in all the swampy- areas. The animals are small and black. The 
sows farrow easily and have large litters, often 11 or 12 in the litter. 

G) Poultry. — Fowls, ducks, turkeys, pigeons, guinea fowls, and 
ostriches are all bred in the country-. The native fowl is described as a 
small hardy bird, of almost every colour, with game features predominant. 
According to the author they can be readily- improved and the best cross 
would be with game and Orpington birds. 

IV. Increase and decrease op eive stock. — The losses are at 
present very serious, and amount at least to 35 %, made up of 22 % attacked 
by disease. 

V. Entomoeogicae situation and the more important epizo¬ 
otic diseases of eive stock. — The entomological situation is discus¬ 
sed and its relation to the livestock industry, and a detailed description 
is given of the epizootic diseases. 

The author observed during tour of inspection 3 species of tsetse 
fly, viz. Glossina morsitans, G. iachinoid.es and G. palpalis , but these are 
limited to the river banks. 

The more important epizootic diseases include: anthrax, contagious 
bovine pleuro-peneumonia, contagious foot-rot, epizootic lymphangitis, 
filaiiasis, fowl cholera, piroplasmosis, rinderpest, haemorrhagic septicaemia, 
and trypanosomiasis. Filarial infection is transmitted by some species 
of Culex. The most frequently found piroplasms of cattle in the Northern 
Territories are: Piroplasma bigeminum, Theileria mutans , and a third 
piroplasm, which is occasionaly met with and which has been identified 
provisionally by Magpie as a species belonging to the genus Achromaiicus. 
These parasites set up merely- benign affections, seeing that all calves be¬ 
come infected shortly- after birth. 

1***1 
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T. fiarva, the cause of East coast fever of cattle has not, according 
to the author, been discovered in the country, in spite of frequent search, 
A tick which is capable of producing its spread, viz. Rhipicephalus simus . 
exists and would represent a serious factor if the disease should ever be 
introduced. 

The horse is also said to be subject to infection with NuttalUa equi. 
which, produces a dangerous anemia frequently terminating in death. 
Up to the present time piroplasmosis has not been detected in sheep. 

Three types of trypanosomiasis are known to occur in the Northern 
territories viz. T. brucei (pecaudi), T. mvax (cazalboui) and T. congolense. 
The symptoms caused by all 3 species are very nearly the same in horses ; 
but infection caused by T. mvax , however, is not so severe as that caused 
by T. brucei. 

Atoxyl is considered to be undoubtedly the best drug to use for treat¬ 
ment, combined with good nursing and feeding, in cases that are not too 
far advanced. In cattle, T. vivax does not appear to cause much harm and 
no symptoms were observed; T. brucei is said to cause a sudden emacia¬ 
tion, which becomes chronic and lasts for a year, after which the cattle 
gain some degree of tolerance towards the infection and commence to put 
on flesh again. 

T. congolense was first discovered by the author in the country in 
1912 and hitherto had only been found naturally in horses, in which all 
the chief symptoms of trypanosomiasis were seen. By experimental in¬ 
oculation it was found very fatal to sheep, goats and dogs. 

VI. Cattxe Trade. — This trade appears to be small and many 
more cattle could be exported if the herds were increased. It is estimated 
roughly that the trade in indigenous cattle for the year 1919 could be re¬ 
presented at 2000 head. 

VII. Estd^ted iotestock census and valuation in the northern 

TERRITORIES AND YENDI DISTRICTS 
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533 - Private Stud Stations Versus State Stud Stations. — 1. Mommsen, in the 

Deutsche LandwirtscihajiUche Tienucht , year XXIV, No. 47* PP- 485-487. Hanover, 
Hcmnber, 2920 — 33 . de Mqnicaui/t, P., in the Journal & Agriculture pratique , year 
S3 (few Series, No.4gppp. 169-170. Paris, March, 1921. 

Before the war, it was in the interest of the State to provide good 
retnouirta, and no expense was spared in order to be able to supply horse- 
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breeders with first-rate sires (whole-blood, or half-blood), the service-fee 
being always very moderate. On the other hand, the State has never 
cared, and does not care to-day, to take measures for the improvement of 
carriage, or cart-horses, and any progress that has been made in this direc¬ 
tion is entirely due to private initiative. In this branch of horse-breeding 
the participation of the State hinders all work of improving the breed, for 
the competition of the Government, which provides inferior stallions at 
very low service-fees, prevents, or at least hinders, the work of apy really 
good, private Stud Station. 

The author shows the inferiority of the State Stallions by the follow¬ 
ing figures: — 

Show-Sale by auction of horses in the Province of Saxony. — Of the 
63 stallions competing at the show in 1916, 23 were the offspring of privately 
owned sires; there were no colts by State Stallions. 

Of the 77 stallions competing at the 1917 show, 18 were by private 
sites, 1 by a State sire. 

Of the 88 stallions competing at the 1918 show, 22 were by private 
sires, 1 by a State sire. 

Of the 36 stallions offered for sale in 1918, 2 only were by State sires. 

Of the 33 stallions offered for sale in 1919, 3 were by State sires. 

Of the 98 stallions entered in 1916. 22 were by private sires and 4 
by State sires. 

On the 105 stallions entered in 1917, 27 were bj private sires and 3 
by State sires. 

Of the 123 stallions entered in 1918 (1), 27 were by private sires, and 
4 by State sires. 

During the years in question 150 State sires, and 100 privately-owned 
Belgian sires were placed at the disposal of breeders. 

The author brings out the fact that at a time when the State has very 
limited means at its disposal for the encouragement of horse-breeding, it 
still wishes to saddle itself with the heavy expense of keeping up Govern¬ 
ment Stud Stations. 

lie insists upon the necessity of giving up National Stud Stations into 
the hands of breeders, which in his opinion can best be effected by selling 
the existing establishments, at moderate prices, either to the Provinces, 
or the Chambers of Agriculture. As soon as they have changed hands, 
the Stud Stations should be re-organised upon a paying footing, so that 
the large grants hitherto made to them may be used for the encourage¬ 
ment of private stallion-keeping, which would soon revive. 

II. — The breeders of half-blood animals having asked for a draught- 
horse stallion, a request which cannot be satisfactorily or immediately 
granted, the author has attempted to suggest a solution of the problem. 

The inpossibility of further increasing the Stud Stock by at least 400 
horses, owing to lack of credit, premises and stable-hands, means a de¬ 
crease in the number of privately-owned stallions. 


(i) The other stallions came originally from Belgium and the Rhine Provinces. 

j> 3 *J 
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According to the author, the problem to be solved is how to receive 
the private Stud industry, which has tended to disappear owing to the fol¬ 
lowing reasons: — 

1) The service-fee cannot be raised by private stallion-owners in 
proportion to the increase in the general stud expenses, and to the sale 
price of mares and even of horses, because the Government, which always 
has a Stud Station in the neighourhood, keeps the service fee too"" low, 
and becomes a formidable competitor. 

2) The premiums granted to stallion-owners have been raised 
but little since the war, and are insufficient to compensate for the increas¬ 
ed expenses of the private Stations. 

3) Stallion-owners, not having been able to keep their stock 
during the war, have been disinclined to make the necessary effort to re¬ 
construct their stables now that the war is over [there being an enormous 
difference between the prices the animals fetched in 1915, and the purchas¬ 
ing prices in 1919 or 1920) 

Instead of requiring the State Stud Stations to increase their already 
large stock by the addition of 400 new animals, which would entail an an¬ 
nual out-lay of 4 000 000 fr , the author thinks it would be better to raise 
the grants made to private stallion-owners, and to assist them in the pur¬ 
chase of sires 

. Such measures, if carried out without loss of time, would allow of the 
rapid reconstruction of private Stud Stations. 

534 - Comparative Values of Barley and Oats for Work Horses. — See No 471 of this 

Review. 

535 - The Testing of Milk Production from the Stock-Breeding Standpoint. — 

I. Volt i. W., Zur Knbk- der Milchvienhkcmtrolle, in the Mttieilungen der Deuisehen 
LandmrtschafisgeseUschaft , year 36, No 9, pp 151-154, Beilin, February, 1921, — 
II Schmid, a Recherches snr le rendement en Jait de vaches de la race fiimtru»n+iini 
in Armuavre a^ricole de la Suisse , year si. No 1, p 17, lucerne, 1920 — III Bruno 
(G eneral-Inspector of Agronomic Stations), I/urgence du controle laitier ml La Vie 
agncole ei rural *, year 9, Vol XVII, No j. 5, p. 373. Pans, November, 1930. — IV. Abl 
(T ierzucht inspedctor . Erfurt) Ein Votschlag zur zuchteriscfaen Auswertung der Ldst- 
imgskontroDe in the Deutsche Lan&tmriuschaftiiche Timucht, year 24 No. 34. pp. 347-348. 
Hanover, August, 1920. — V. Guth (Beziikstieiarrt, Amberg), Ueber MUchleistung tmd 
Mi fc&l easttmgsprufnngen, lb d., year 24, No. 21, pp.217-219. Hanover, 1920. — 
VI. PftiK H A Us (Tierznditxlirecfctor Uelzen), pie Pranriertmg n ach I^istnngai an TT yrnd 
praktiscilaer Beispide, Ibid., year 24, No. 42, pp 431 - 433 * — VH Hulskbek (Bezirks- 
tierznchtinspeckor, Wittenberg), Leistungs pramienxng der Binder, Ibid , pp 433-434. 

VHI White A. H,, (Senior Superior, Cow-Testing) Cow Testing work, in The Agri¬ 
cultural Gazette of Canada , Vol 7, No. 4, p 313 Ottawa, April, 1920 — IX Ekdhan, 
H. E., Organisations among Ohio Farmers, in the Ohio Agricultural Expet merd Station , 
Bulletin, 342, pp 117-166, Wooster, Ohio, June. 1920 

AH account of the testing of milch cows. — Denmark was the 
first country to form milk .Cow Testing Associations These are closely 
connected with the co-operative movement, which is greatly developed 
there, and is the cause of the extraordinary progress of the export trade 
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in animal food-products. Before these Associations were established, it 
was, however, necessary to make many and definitive experiments in the 
feeding of dairy cows, in order to discover the relations between food 
and milk production. 

The first Testing Association was founded in Denmark in 1895 and 
in Germany in 1897 (i) . Since that date they have extended over Europe 
and in other parts of the world. The object of these Associations is to 
furnish the agriculturist with technical information as to feeding and rearing 
his stock, and especially to teach him how to determine the relative yield 
of dairy cows, the cost of feeding them , the amount of food necessary for 
obtaining milk of the same weight or fat content (other conditions being 
equal), and by these means to enable the breeder to select the most thrifty 
animals which can also be used for breeding purposes {2). 

The relative milk yield is usually determined by taking 3 factors as a 
basis 1 e., the price of food, the “ nutritive units, ” and Kej^TER's starch 
equivalents. The author shows briefty that the first two factors are erro¬ 
neous, and discusses the value of the third 

As is well-known, Kjsi&ster maintains that the starch equivalents 
give a sufficiently exact method of determining the utilisation of the food, 
even from the points of view of milk production. The author, however, 
'does not agree with him, and very justly remarks that Kellner has not 
allowed for the specific action of different foods upon the milk yield and 
demonstrates the troubles due to this fact bj T the help of experiments. 
The total effect of a ration upon milk production depends upon the feed 
in its entirety, and not upon its starch equivalents. 

Nevertheless, in spite of the inadequacy of the starch equivalents 
system from the dairy-farmers’ point of view, the author is obliged to adopt 
it in default of a better, but he shows the importance of directly measuring 
the effect of the most important foods upon milk production, by means of 
systematic experiments carried out on a large scale, and with the object 
of obtaining a basis for the compilation of better forage-tables for milch 
cows than those existing at present. 

There are, however, many other difficulties connected with experiments 
relating to milk production. The milk tests and the estimation of the food 
consumed are generally made but twice a month, and are inaccurate, seeing 
the impossibility of directly determining the amount of food eaten in the 
meadow. Only approximate results can be obtained. Since the milk 
yield varies at the different lactation periods, the author advises that 
breeding-cows be discarded only if they have given bad results in 2, or 
better, 3 successive periods of lactation. 


(1) On May 1, 19x4 Germany boasted of 792 Testing Associations, with 23 219 members. 
The number of cows tested was 351 857 Cf. H\usen, H., Die MikhviehkontroU* in der Rind- 
vtehxucht des Deutschen Seiches, Berlin, Parey, 19x8, p 20. 

(2) See, G. Pesos, Die Benrietiung des Rindes . Berlin, Parev, 1910, p. 321. {Ed.) 
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Another circumstance which renders uncertain the testing of relative 
capacity is the fact that “ individual feeding ” is but little practiced (i). 

The author is of opinion that it is unwise to insist on judging a cow's 
milk-welding capacity solely from tests, as is at present the custom, and he 
is no advocate of entering the results of relative milk-yield tests in the 
Herd hook. If a milk-production competition is part of the Show pro¬ 
gramme, other necessary qualities must not be lost sight of in awarding 
the prizes, viz., i) the absolute milk yidd (which should increase pari passu 
with the relative yield); 2) the health of the animals; 3) their symmetry; 
4) their pedigree. 

Nevertheless, it cannot be denied, that the testing of dairy cows 
has yielded excellent results. It has even contributed to an increase in 
the average milk production of farms (2). These results obtained by the 
testing Associations must be attributed in the main to the diffusion of prac¬ 
tical instruction, both in the feeding and rearing of cattle. 

The author is frankly averse to the determination of the relative yield, 
and he concludes by stating, that the testing staff should be equipped 
with more specialised and thorough scientific knowledge, in order to be 
in a position to impart useful information to the breeders as regards the 
feeding and selection of their stock. He also says that they should be ade¬ 
quately paid. 

II. — Researches on the m lk production of Stmmenthal cow. — 
Schmid states that in order better to judge of the quality of these ani¬ 
mals, the milk-testing trials at Agricultural Shows should be more 
numerous. The Central Administration of the Iiebefdd Station devotes 
special attention to milk control with a view to rendering it more general 
in Switzerland. 

Kappeli has even taken the trouble to collect the data of the milk 
production tests made from 1899 to 1914 in the Iiebefeld cow-sheds, and 
he thinks that a test made twice a month (using a sample of the morning 
and evening milking) would be enough for the determination, in a suffi¬ 
ciently accurate manner, of the milk yield during each period of lactation 
and also of the quantity of milk given by each cow (3). 


(x) Cl. O. Kkexner, Die Emdkrung der Landmriscbafthchen Nvtxitere. Berlin 1916, 

p. 511. (E&) 

(2) On the transmission of the qualitative and quantitative milk yield. See H. Werner, 
Die Rindersucki, Berlin, Paiey, 1912, p. 506, and R. t Feb. 1920, No. 230. — M. Coqttidb, 
in a recent publica t ion (Amihorutions des plantes cultivSes et du bStatl, 6 07 pp., numerous figures; 
Maxis, BedHi&e et fils. Encyclopedic agricole, 1920), without denying the importance of 
increasing milk production by the direct means of selection, also states that it is difficult, 
to estimate it practically, but he does not think that the importance of correlative characters 
is lessened. 

Nils Hansson has written a work dealing with milk-testing in Scandinavia entitled 
K&UrollforeMHt'anies arbeisfalt. E Jansson, Mahno. — See also 2 ?., Feb., 1921, No. 177, 
For results obtained in Denmark, See The Agricultural Gazette, 1920, No. 2. (Ed.). 

( 3 ) See Lendwirtschaftliches Jahrbuch der Schweiz 1915, No. 22. (Ed.) 
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Since 1919, the results of these milk trials have been entered in the 
Iyiebefeld Herd book, 

m. — THE NEED EOS. TESTING SUES PRODUCTION IN FRANCE. — 
Bruno thinks that rigorous individual testing of milk production and 
butter yield should be instituted in the liberated regions of France, where 
there are now large numbers of cattle of different origins. The author sug¬ 
gested the founding of Testing Associations ; special attention being paid 
to the fat content which should be estimated according to Gerber and 
Fonard's methods. 

IV. — Suggestion as to the use of testing the mh,k supply 

FROM A STOCK-BREEDING POINT OF VIEW, IN GERMANY. — ABE regrets 
that the war has so greatly decreased the importance of the Testing Asso¬ 
ciations which were formerly in a most flourishing condition, and considers 
that it is now more than ever necessary to use every means to restore them 
to their previous influential position. The stock breeding principle lying 
at the base of testing, and which has hitherto been regarded as all that is 
needed for rearing selected animals, should be applied to the mass of the 
cattle. 

The author inclines towards compulsory testing, but he fears that the 
Unions, if left to themselves, would proceed to extremes, and only aim 
at great individual milk production, which if carried to undue lengths, 
would be detrimental to the health and vigour of the race. It is dear 
that testing should also be extended to the mountain races, but hitherto 
all the data as to milk yidd have remained in the hands of the breeders. 
PETERS is well aware of the importance of these data, which would form 
a useful bads for estimation 

The author has devised a new scale of points which he suggests should 
be used in judging daily cows at shows. He divides the animals into diffe¬ 
rent classes according to their absolute milk and fat yidd relatively to 100 
starch equivalents. The marking for absolute yidd, in proportioh to the 
annual milk production, is limited to the “ recognised healthy optimum, ” 
which may vary with the breeds and localities, after which the number of 
points decreases with the further increase of the absolute yidd. On the other 
hand, the points for the rdative yidd, which is expressed here by the fat 
content of the milk, increase in a continual and regular manner from the 
minimum of 1 point for the yield of 2.5 to 5 kg., of fatty matter per 100 
starch equivalents, to the maximum of 7 points for 9.1-9.5 kg. of fat per 
xoo starch equivalents. 

These points, which mark both yields, should be settled each year 
by the control staff, and ought to be an indispensable condition of the regis¬ 
tration of the cattle in the Herd-books. The system adopted by breeders 
of the Simmenthal and Gian breeds, and to some extent by those rearing 
Ftancken cattle during the last decades, shows the danger to which the 
health and vigour of these animals is exposed, and gives occasion to fear, 
that the objects aimed at in breeding these valuable races will thereby be 
defeated. 

V. — Mn,K YIEED AND THE METHODS OF DETERMINING IT. — 

l««3 
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Gttth points out that hitherto the absolute yield of milk and fatty matter 
is tested in Bavaria (this test is called the examen) whereas in North 
Germany the relative return is determined (controle ). In the latter region, 
however, a large number of concentrated commercial foods are used, and 
in the contrdle, no importance is attributed to the basal bulky fodder. In 
Bavaria, on the other hand, these concentrated foods are little employed, 
and it is still necessary to take the farm fodder into account and to continue 
to determine the absolute return, (examen), 

Probst, also thinks, that the contrdle of the relative production 
should afford the breeder some assistance in judging of the absolute produc¬ 
tion. 

VI. — Prizes Awarded for yiexd based on actuax performance 
in Germany. — Driehaus recalls the fact that in nearly all the 
districts where the plain breed of Pied Black Cattle were kept, exp¬ 
eriments were made before the war on the basis of the absolute yield 
of milk and butter fat. In some cases, a system of awarding the 
prizes was adopted which combined both methods, with the idea of putting 
the relative fat content of the milk before the total yield of fatty matter. 
Some districts even reckoned the parents to the credit of the animal 
and thus placed selection according to milk yield upon a solid basis. 

At the Luneberg show, there were io classes for cows and i for bulls. 
In order to be admitted into the latter class, it had to be shown that the 
dam of the competing bull had yielded no kg. of milk fat during the ist 
lactation period, 130 in the 2nd, and 150 in the 3rd. The classification 
of the cows began with yields of 110-120 kg. of fat during the ist lactation f 
period, up to 170 kgs., and over during the subsequent periods Further, 
the testing had to last 1, 2, or 3 years. Thus the first class consisted of 
cows that had been tested for 3 years at least, and had given from 150- 
170 kg. of fatty matter per annum ; whereas the 10th class was made up 
of cows that had only been tested for one year, and had supplied from 100 
to 120 kg. of butter fat during their first lactation period. 

Although this system is not without its defects, it has the advantage, 
according to the author, of making symmetry and milk yield corrdLative 
characters. 

There then follows a criticism of the suggestion made recently by the 
German Society of Agriculture to the effect that, in future, the average 
yield of the competing animals or groups of animals, should be taken into 
account in awarding prizes, to the exclusion of the individual characters 
of the cattle. This proposal had already been criticised by Hansen and 
other authors. 

YTI. — The awarding of prizes for mh,k yiexd in Germany. — 
Huxsebeck congratulates the German Society of Agriculture on hav¬ 
ing acceded to the wishes of intelligent cattle-breeders who desired that 
the animals should not be judged merely by their exterior, but that the 
actual milk yield should alsp be taken into consideration. 

The first time that prizes were adjudged for milk production was in 
1913 at the Show held at Wittenberg, on which occasion Kofahx decided 
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that the judges were not only to take into account the symmetry of the 
animals exhibited, but also their actual milk yield, and that of their an¬ 
cestors to the 2nd generation, in the case of cows, and to the 3rd in that 
of bulls. The author gives the number of points credited for each of these 
characters. 

While agreeing with the censures passed upon the award of prizes 
according to the average of the farms, the author considers it most encourag¬ 
ing that the system of rewarding the highest milk yield should have been 
officially recognised by the German Society of Agriculture, which will 
doubtless, as Hansen has already said, not fail to improve this system 
after the results of the approaching shows have proved its value. 

YIIL — Cow-Testing in Canada — Nothing is more useful than 
to increase the milk yield of a cow, but this can only be done when the 
breeder knows the exact amount already given by the animal. The 
Dairy' Branch of Canada has interested itself in this question since 1904, 
and has published regulations on the subject since the spring of 1918. 
In each province, with the exception of British Columbia, the Dairy Branch 
has placed a competent officer to whom has been entrusted the task of orga¬ 
nising Dairy-Cows Testing Associations. 

In 1919, there were in Canada already 22 317 cows under the supervi¬ 
sion of the Branch, of which to 374 were in Quebec Further, thousands 
of test-forms were asked for by unorganised breeders, who were evidently 
engaged in selection work on their own account. 

White estimates that the effect of the work of the Dairy Branch 
has been to increase individual production by 30 %. 

The object of testing the cows is to be able to obtain qualitative and 
quantitative data respecting the milk yield of each animal. These data 
are also an excellent guide for the breeder who practises cattle selection. 

IX. — Organisation among farmers in Ohio, U. S. A. — 
Erdman describes the Economic and Agricultural Improvement As¬ 
sociations of the State of Ohio, and has co-ordinated all the information 
he obtained in the course of his visits to different farms, and by written 
and verbal enquiries. His reports deal with Purchase and Sale Associa¬ 
tions, Agricultural Production and Improvement Societies, and Mutual 
Benefit Associations. The production Societies are divided into 2 groups, 
one of which consists of growers of cereals and owners of pastures, and is 
chiefly concerned with the improved economy of labour, while the other 
is composed of the manufacturers of butter, cheese and canned products. 
Among the organisations for the improvement of agriculture, the author 
mentions the Agricultural Bureaux, of which the chief objects are to 
increase production and to improve the conditions of rural life. Associa¬ 
tions engaged in increasing the stock of cattle, in milk-testing, providing a 
service bull, increasing herbaceous and arborescent crops, and finally those 
Associations that arrange fairs and markets. 

The first milk-yield testing Association in America was founded in 
1905, at Fremont, Michigan. In Ohio, the first was instituted in 1909, 
and by 1917, there were 31 of these Associations, though since the war 
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their number has fallen to 26. The tester, who is paid by the Associations, 
has to test the milk once a month. 

The good effect of testing upon the increase of milk production is shown 
by the following figures relating to the Bomesville Association (which 
has been taken as a type). 



Average number 

Average production per head 

Years | 

of CO Vis 

Milk 

Butter 


> Lb. 

| _ Lb. 

I 9 I 4 ~I 9 I 5 | 

I 350 

5793 

289,8 

1915-1916 

301 

5594 

1 283,4 

1916-1917 

364 

5923 

3 <> 8,5 

I9I7-J9I8 

351 

5974 

3 X 3,9 

1918-1919 

290 

6845 
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536 - Roman Cattle . — Bianchini, B., in the Riv~sta azncola romana , Vol. XI,VII, No. 34, 
pp. 91-109. Roane, March-April, 1921. 

In Latium, cattle-breeding suffers much from the competition of 
sheep-breeding, which accounts for the fact that there are only 11 head 
of cattle per sq. km., a very small number for so large a province. 

Two methods of cattle breeding are practised: — (1) Free grazing 
in the case of the pure local breed (the Podolian stock): (2) stabulation in 
that of imported breeds (Swiss and Ihitch). The latter give a large amount 
of milk which, however, is much inferior in richness to that yielded by the 
Roman cows. 

When the former system is adopted, the herds always remain in the 
open, and graze in the uncultivated fields and low marshy meadows, or 
even in the woods, where the cows usually pa^s the winter after calving. 
Cattle can turn to good account the shrubs and coarse grass that sheep 
refuse to eat. 

The method of breeding practised is in-breeding and selection, and it 
is owing to this "system that the Roman breed is the same to day as it was 
19 centuries ago. Long inbreeding has given rise to no deterioration 
of the stock. 

The characters of the Roman cattle are those of the Podolian race. 
The calves at birth have a wheat coloured coat, which only later assumes 
a lighter or darker shade of blue-grey. The height of the bulls varies from 
1.50 m., to 1.68 m., and their live-weight is from 7 to 12 quintals. 

Cows used for breeding purposes are known as “ vacche da vita , 99 
vacche da corpo ” or " da frutto.” Those weeded out annually on account 
of age or sterility, are sent to the butchers, and are called “ cacciatore. 
In the trade jargon, distinction is made between the “tronco delle vacche 
SQde ” (the group that has not yet calved) the " ambasciata delle vacche 
figBate," (cows with small calves) the " partita delle mongarole ” (the 
m i l ch cows), the “ branco dei torazzi. ” (herd of young bulls), which are 
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known under this name until they are 2 years of age; the “ bravazzame, " 
or calves of 6 months to 1 year, which are to be reared. At the age of 1 
year, the calves are called “ asseccaticei,” later " biracchi, 99 after being 
castrated they are known as " giovenchi " (young steers), and after thy 
have been trained (When 5 years of age), they are called " biioi" (steers) 
The steer works until it is 12-13 years old ; when past work it is called 
a " camarro,” and fattened for the butcher. The heifeir of 2 to 3 years 
of age is called a “ nutola ” or " annutola. ” When 2 years old, it is 
served for the first time by the bull; after the second calving the animal 
is termed a vacca (cow). 

When the bull has completed its 7th 3-ear, it is castrated otherwise 
it would be a dangerous animal. After this operation, it is known as a 
“ maglione. 

The calves of the “ nutole ” are never kept; they are allowed to suck 
their dams until the}- attain the weight of 200 kg. (Royal Decree of April 
22, 1914, No. 49, and May 2, 1914 No. 506), when they are sent to the 
abattoir. 

The Latiutn cattle seldom suffer from disease. Tuberculosis is almost 
unknown among them , they are little and very rarely attaced by infectious 
diseases, but the}- are much troubled by parasites. 

They are chiefly used as draught animals, and in the present conditions 
of Latimn, it would be impossible to find substitutes for them. 

Their capacity of milk production leaves much to be desired. The 
average length of the lactation period is 7 months, 4-5 litres of milk being 
usually given daily, although some cows yield more than 8-10 litres, which 
proves that the perfomance of the breed could be much improved by selec¬ 
tion, and still more by growing forage crops. The milk is excellent, much 
superior to that of the Swiss and Dutch cows kept at the dairy-establish¬ 
ments on the outskirts of the town. The specific gravity of the Roman 
cows milk can be as much as 1.037, it contains 6.5 % fat, and about 6.9 % 
of casein. 

These unbroken cows are milked “ alia rimessa, " that is to say, in 
the open, in a quadrangular space surrounded by walls a or a “ puntcme ” 
which means, in an angle formed by the meeting of two partitions. 

The cow-herd (“vaccaro”) of each group of 15 cows ("partita") milks 
his own cows, usually at 10 a m., and at 10 p. m. The animals are driven 
into the “ rimessa, ” or “ puntone , 99 by the “ appressataro(1). When 
they enter, the cowherd calls each cow by its name and as soon as it, 


(1) The ** massaio ” is the manager of the lf procoio, M or “ masseria He assigns the 
pastures, weeds oat the old animals, and is entrusted with the care and rearing of the tattle 
belonging to the estate of which he is the agent. He has under him the cowherds (** vaocari **) 
whose chief work is milking the cows; the " portaspese ” who drive the animals to the abat¬ 
toir; the “ conditio ” or ** casaro ” (cheesemaker) who directly supervises the co w h erd s and 
measures the milk and milking-time; the “ appressataro ” (or chief man) who takes care 
of the dairy cows; the barozzari (the carters), who together with the “ cavalcante ** (riders), 
manage the transport, and break in the horses required for the work of the " procoio. ” 
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approaches throws a rope over its horns twisting it from a distance into a 
figure of 8 round the base of the horns, then he pulls down the cows, head 
to the left, and to the level of its foreleg, where he makes it fast, and 
then begins the milking operation. 

These cows can be tamed and kept in the cow-shed, in which case, 
their milk yield increasess, sometimes amounting to 7"9 litres a day for a 
lactation period of 7 months. 

The abattoir yield of Latium cattle is low, on account of the great 
development of the skeleton, the thickness of the hide, the size of the horns, 
etc. Nevertheless these animals fatten well and although they keep their 
appearance of physiological leanness, they accumulate a fair amount of 
fat in the abdominal cavity. 

Rejected animals that are being prepared for the butcher are kept 
for 2 months te ad erha netta, ” that is to say, in a pasture which has not 
been grazed before. Only in exceptional cases, when they cannot pick 
up sufficient in the field, are they given a little dry forage. 

Only “ mongane ” (suckling calves) are fattened in the true sense of 
the word. These, in addition to sucking their dams, are allowed, to take 
the milk of other cows. In this way, the calves increase their weight by 
900-1000 gm. a day, and are soon ready for the butcher, 

537 - Influence of Rations Restricted to the Oat Plant on Reproduction in Cattle. — 

Hart, E. B., Steenbocx, H., and Humphrey, C. G., in Research Bulletin No. 49, Agri¬ 
cultural Experiment Station of the University of Wisconsin , pp. 1-22, figs 24* Madison* 

November, 1920. 

The authors have already published data bearing on the influence 
of growth and reproduction of nutrients derived from maize and wheat 
plants {1). The present publication is a continuation of this subject 
with a view to studying the causes of the deficiencies in the oat ration. 

The cattle used for these experiments were grade Holstein heifers, 
brought into the experimental herd usually at the age of 16 to 20 months 
and ready for breeding. These animals were kept in a well lighted base¬ 
ment with access to an outdoor paddock free from all vegetation. Earlier 
experience had shown that growth could be secured on a ration made up 
of 7 parts rolled oats + 7 parts oat straw. In most cases the rations 
were made up on the basis of equal parts of roughage to equal parts of grain 
or grain substitute. Sodium chloride was fed ad libitum . 

Results showed that a ration of oats was inadequate for efficient 
nutrition of breeding cows. The offspring were bom prematurely and were 
either very weak at birth or bom dead. Additions of the fat soluble vita- 
mine or casein or of both of these nutritive factors to a whole oat-straw 
ration calcium salts either as a carbonate (wood ashes), as a phosphate or 
as calcium acetate showed a distinct improvement, and offspring of fair 
vigour were produced. This improvement in ration was secured even 
without the addition of a better protein or more fat soluble vitamine to 

(1) See JR.» Eeb. 1918, No. 182. (Ed,) 
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the oat grain-oat straw ration. The chief deficiency in the oat plant ration 
was therefore apparently calcium. Variations in the calcium content of straw 
will naturally occur, depending upon the soils producing them. 

The “ sjmthetic ” ration did not secure as strong offspring as the use 
of natural roughages such as maize stover, clover, alfalfa or marsh hay, 
(the latter grown on an alkaline marsh with remarkably good results). 

From the data given concerning the nature and calcium content of 
the ration and condition of the offspring and cow, it appears that the ra¬ 
tion of a dry breeding cow, where all other nutritive factors are satisfied, 
should contain at least 45 % of calcium oxide, calculated on the basis 
of the total ration. An air dried roughage containing 9 % of calcium 
oxide, provided it were fed as half of the dry matter of the ration, would 
probably be adequate in calcium oxide content. The authors consider 
it altogether possible that the calcium oxide figure advised as*a tnir^tmnm 
amount allowable in the ration of reproducing cows may be modified if 
the material is fresh, green plant tissue and not dried. On this point 
there are no data at present. 

An hypothesis is given explaining the results secured, namely, that 
with generous sodium chloride intake and a low amount of calcium salts 
the surface protoplasmic films of the epithelial cells of the intestinal mu¬ 
cosa would present a structure in which water was the continuous phase, 
thus accounting tor the fact that on low calcium rations there can be 
especially favourable conditions for continual absorption of products 
of intestinal origin among which may be bacterial toxins or amines. 

Furthermore, attention is called to the practical significance of these 
studies with reference to forage and to acid soils. 

538 - Fattening Steers Without Feeding Maize Grain. — See No. 471 of ttnsRemen 

539 - Fattening Native Steers for Market in Arizona, U. S. — wiujams, r. h., m 

The University of Arizona College of Agriculture, Agricultural Experiment Station Bulletin, 

No. 91, pp 355 - 396 * figs 6, Tucson, Arizona, Sept. 1, 1920. 

Starting on January 9, 1920, 36 steers averaging 889 lb. in weight 
were selected for a feeding test lasting 77 days. 

Nine of these were high-grade Holsteins and the rest were mostly 
Holsteins sired by a Polled Shorthorn bull These cattle were divided 
into lots of 6 steers each 

Lot I, consisting wholely of high-grade Holsteins was fed on alfalfa 
hay only (average daily ration per head, 28-63 lb-) and the average daily 
gain amounted to 1.40 lb. per head. 

Lot II, average daily ration, alfalfa hay 8.99 lb. + maize silage 47.14 
lb.; average daily gain, 2.39 lb. 

Lot HE, average daily ration, maize silage 61.76 lb. + cottonseed 
meal 2.66 lb.; average daily gain 1.96 lb. 

Lot IV, average daily ration, alfalfa hay 4.20 lb. + maize silage 60.68 
lb., -f cottonseed meal 2.66 lb.; average daily gain 2.55 lb. 

Lot V, average daily ration, — maize silage 52.70 lb., + cotton seed 
meal 2.66 lb. + ground silo maize 5.70 lb.; average daily gain 2.46 lb. 
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Tot VI, averse daily ration, — alfalfa hay 3.97 lb. + maize silage 
48*38 lb. + cottonseed meal 2.66 lb. + ground milo maize 5.77 lb.; ave¬ 
rage daily gain 2.49 lb. This lot occupies, therefore, the 2nd place as re¬ 
gards average daily gain, but the animals in this lot were much more uni¬ 
form and fatter than those in Tot V, etc. 

540 - Comparative Values of Baxley and Maize for Milch Cows. — See xo. 471 of this 

Review. 

541 - On the Extension and Improvement of Sheep-Breeding in Algeria. — Trouette, 

G., in La Vie Agricole ei Rurale, year X, Vol. XVIII, Xo. 13, pp. 200-301. Paris, March, 

1921. 

The author divides the Algerian flocks into the following three classes: 
the stationary flocks of the Tell district, the semi-migratory flocks of the 
high plateaux, and the far-travelling sheep of the southern region. (1) 

In the Tell district {a region of vines and cereal), sheep-breeding 
does not occupy the prominent place that prudence would dictate, although 
there is no difficult}'- in finding shepherds, for the sons of the fellah, and the 
" khammes ” can always be enlisted in this capacity, and modem methods 
can he applied with success, owing to the liberal food supplies and shelter, 
which are at the disposal of all the Europeans, and some of the native, stock- 
rearers. 

On the high plateaux, the extension of colonisation has already en¬ 
croached greatly upon the grazing grounds, but there are, however on these 
plateaux in three departments, vast tracts of uncultivated land belonging 
either to the State, or to native communities, where it would be possible 
to establish large sheep-breeding farms. 

In the Southern regions, which include many tens of thousands of 
hectares, the existence or absence of pasturage depends upon the amount 
of the rainfall, and the intensity of the drought; further, the necessity of 
fi n di ng food for their flocks has constrained the shepherds to adopt a no¬ 
madic life and the annual migration of the sheep still persists. 

In spite of these obstacles due to unfavourable environment the Alge¬ 
rian Administration is making every effort to change the pastoral system 
by increasing the watering places, this being the sole means of augmenting 
the number of the travelling flocks. In order to improve these continually 
migrating animals, the Authorities of the Southern district have founded 
the colonial sheep-farm of Tadmit, where selected stud animals are kept. 
This farm, which is situated in the valley of Oued Tadmit, 60 kilometres 
to the North-west of Taghouat, and only one day's march from the edge 
of the Sahara, has an area of 1500 hectares and together with the sheep- 
walks in its neighbourhood, is capable of supporting 1200 gnima/lg living 
under the general conditions obtaining in the South. The Administration 
m directing its attention to the solution of various other problems 
affecting the future of the pastoral industry in Algeria. 

(i) See R., Jan. 1917, (Ed.) 
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In order to extend and improve sheep-breeding in Algeria, the author 
advocates that special methods should be adopted according to the condi¬ 
tions of the different zones where it is practised; thus, 

1) In the Tell district , where each farm has a stationary flock, impro¬ 
vement must be effected both by selection and crossing. 

2) In the high Plateaux , large flocks should be grazed on the vast 
tracts belonging to the State or Communities; the grazing-rights being 
ceded for a term of years, and in a manner hereafter to be determined, 
either to Societies, or individuals, having ample capital at their disposal. 

3) In the South , water-holes must be sought for; the proper care 
of these would at all seasons, save many sheep dying from thirst or from 
infestation by parasites, and would permit of pastures hitherto useless 
from want of water, being turned to good account. Selection is the only 
means of improving the sheep. 


542 - Maize By-product for Swine. — Robinson, W. I,., in Monthly Bulletin, Ohio Agri¬ 
cultural Experiment Station , Vol. V, No. 9, pp. 247-252. Wooster, Ohio, 1920. 

This is a report on two experiments in which hominy feed was compared 
with shelled maize for feeding bogs and four in which maize germ meal was 
compared with maize or used as a supplement to maize. Experiments x, 2 
and 5 were conducted in the winter the others during the summer and fall. 


Use of hominy feed and maize germ meal for feeding hogs . 
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It is concluded that the hominy feed used was scarcely as valuable 
pound fox pound as maize. It is pointed out that at present manufacturers 
of hominy extract oil from the germs which are commonly included in the 
feed and that this reduction in energy value may account for the compara¬ 
tively poor results from hominy feed in comparison with earlier results at 
the Ohio Station. 

Maize germ meal alone was found to have a laxative effect. Appar¬ 
ently for best results it should not constitute a large percentage of the ra¬ 
tion and when fed, should be used as a partial substitute for both the carbo¬ 
naceous and the nitrogenous feed. 

543 “ French Fish- Meal as a Pig-Food. — Vixu, in La Vie Agncole et Rurale , Year x, 
Vol. XVIII, No. IC, pp. 15 Vi 54. Paris, March, 1921. 

As the by-product of the tinned-fish factories has not yet been used 
as a stock-feed in France, the author draws attention to the nutritive value 
of this substance, which has long been fed to all kinds olanimals in Scandi¬ 
navia, and the German-speaking countries ; previous to the war, 40 000 tons 
were produced each year in England, 30000 tons being exported to 
Germany. Much of it is sold under the name of “ white fish meal, ” a 
standardised product containing no herrings, or similar fish. 

In order to show that this fish meal should be widely used, the author 
carried out some experiments on two young pigs, of the same breed and 
age, and as far as possible, of the same weight. The animals were fed with 
different rations of fish meal prepared at Ea Rochelle and obtained by 
treating fresh fish in an autoclave : three hours was the time dapsing be¬ 
tween the fish being taken from the nets and the discharge of the finished 
product from the apparatus. The composition of the French meal thus 
obtained was as follows: — 


Proteins . 60.02 

. 0.68 

Mineral substances . 18.90 


Ifime. 

Total phosphoric add 
Sodium chloride.. . . 

In order to prevent errors due to individual peculiarities, the author 
adopted the plan of feeding the meal for periods of 40 days, separated by 
an interval of 10 days, during which the young pigs received ordinary 
rations; farther, the experiments were inverted. 

One of the rations contained meal, 200 gm. being given at the begin¬ 
ning of the experiment; the quantity was increased to 300 gm. by the end. 
Fish meal was substituted in equal amounts. 

# ^ case pig No. 1, (without fish meal), the daily increase in weight- 

during the 40 days was 515 gm., and the cost per kg. of weight gained 
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was 1 fr., whereas in that of the second pig (with fish meal) the daily in¬ 
crease in weight was 600 gm., and the cost per kg. of additional weight was 
0.85 fr. 

Buring the following 40 days, the weight of pig No. 1 (with fish meal) 
increased by 845 gm. daily, the cost of each additional kg. being 0.99 fr. 
while pig No. 2 (without fish meal) gained 574 gm. a day, the cost of each 
kg. gained being 1.29 fr. 

With regard to mixing this highly nitrogenous food with foods poor 
in proteins, the author advises, especially in the case of Morocco, that it 
should be fed together with chopped, raw (preferably cooked) steins of 
the prickly pear (Opuntia Ficus indica). 

The author also found that if fish meal is added to the rations of suck- 
ing-pigs that have been insufficiently nourished owing to the defective 
diet of the sow, or to the food of young pigs recovering from enteritis, 
the animals recover completely, regaining their former good condition and 
even putting on flesh rapidly. Further, the immediate arrest of the disease 
and the subsequent disappearance of the pathological symptoms have 
been observed in the case of three young pigs in the third stage of osseous 
cachexia. 


544 - Feeding Tests with Pigs, Using “Pig Meal” and “Pig Gompo,* in 

Australia. — Perkins, a. J., in The Journal of the Department of Agriculture of South 
Australia Vdl. XXIV, No. 6, pp. 471 - 475 . Adelaide, Jan., 1921. 

The Metropolitan Abattoirs Board has recently placed on the market 
two meals prepared from its waste products and intended for the use 
ot pigs; they are known respectively as “ Pig Meal ” and " Pig Compo ”, 
and possess the following composition: 



Pig, Meal 

Pig. CiinjK> 


% 

% 

Moisture. 

...... 8.9 

7.9 

Ash. 

. 9.1 

14.4 

Protein. 


50.3 

Fat. 


13.9 

Undetermined. 

. . . . . 8.0 

7-5 


100.0 

100.0 

Tricalcimn phosphate. 

. 3.6 

10.5 


Definite proportions of crushed bones have been used in the prepa¬ 
ration of “ Pig Compo hence a decrease in the proportions of protein and 
fat and a corresponding increase in those of ash and phosphates. 

Of the two meals, 14 Pig meal ” has the higher feeding value; it cor¬ 
responds to 85.5 starch equivalents, as against 81.1 for “ Pig Compo, ” 
and the difference in value is reflected iu their prices, which are respectively 
£. 19 and £. 18.5s per ton. 

Description of Tests with Young Pigs . — Twelve young pigs were 
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selected and divided up into 3 lots, a, b, and c. Their means were 
as follows: — 

lb. 

JtOt A. 53.75 

IM B. 69J>o 

lotC. 75.oo 


During the first fortnight these pigs were fed as follows (per head per 


day). 

3 >>t A. 3 s / 4 lb. crushed barley. 

I,ot B. 2lb crushed barley + % lb. pig meal. 

I/A C. 2 lb. crushed barley + % Ib - P*8 compo. 


Duiing the second fortnight, the barley allowance was increased all 
round by */ 4 lb., per head per day, and lot A was supplied with pig meal 
and lot B with pig compo, whilst lot C was fed with barley alone. 

During the third fortnight lot A was supplied with pig compo and lot 
C with pig meal, whilst lot B was fed with barley alone. During this 
period the barley allowance was increased by 3 / 4 lb. in the first week, and 
by an additional 3 / 4 lb. in the second week. 

The average increase in weight per head per day is given as follows : 

Baric? Barley and Barley and 
alone Pig meal Pig compo 


X.ot A. 0.42 1.76 1.36 

ZfOt B. 0.26 0.77 1.42 

IfOt G. 1.04 1.37 0.77 

Keans. 0.91 x.30 x.x8 


By substituting in the rations of young pigs, y 2 lb. pig meal or % lb 
pig compo for s / 4 barley, there has been an increase in live weight of 0.39 lb., 
and 0.27 lb,, at a cost of 1.64 d and 2.22 d per lb. live weight respectively. 


545 - Experiment on Grazing Pregnant Sows on Irrigated Meadows (Rieselgiasp- 
welden) In Germany. — Muller and Prtlshof, in the Deutsche Landartrthschafflic he 
Tierxucht, Year XXV, No. x, pp. 7-8, Hanover, January, 1921. 

The experiment in question was carried out at the Ruhfedorf Ex¬ 
periment Farm for the keeping, feeding, and breeding of swine; three ferti¬ 
lised sows of different breeds were used. The object of the experiment 
was to determine whether pasture irrigated by water-channels would 
provide sufficient food to maintain pregnant sows of different ages without 
the addition of supplementary rations, and to find out how many 
animals an area of 0.25 hectares could support. 

The pasture was 1.5 km. from the pig-sties. The pigs were taken to 
jgsaze twice a day, morning and evening; they remained in the field from 
a % to 3 hours, returning always at midday, and thus walking 6 kilometres 
day. The experiment lasted from May 25 to September 14. 

Fran April 14, the pigs grazed in the field twice a day and thus were 
well prepared for the experiment. 
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The grass they ate in the meadow was quite sufficient food for the sows 
at an advanced period of gestation; in fact the animals gained as much 
as 16 kg. in weight during the course of the experiment. As a rule, no 
great difference was observed between the pigs of various breeds, and it 
thus appears that I^arge White Yorkshires are also good grazing animals, 
provided they have a head of average length, and well developed jaws. 

In addition to the older sows, 5 younger ones were used in the experiment, 

3 of the latter were the result of a cross between the Yorkshire and Hano¬ 
ver breeds, and these gained 10 kg. in weight during 16 weeks. The area 
of the pasture was 0.55 ha. and the number of grazing pigs varied from 9 
to 20. On an average, 16.7 animals were kept on the field, so that 0.25 
ha. was sufficient for 7.6 pigs. The total area was divided into 3 lots, 
each being grazed 4 times in succession. Each pig consumed about 15 
kg. of grass a day. 

Taking the market-price of a quintal of grass from the irrigated field 
at 7.41 fr. (1 mark at par = 1.2246 fr.) the cost of the pigs amounted 
to 1.11 fr. per day per head. 

The results of the experiment shows that grass from a meadow watered 
by irrigation channels is an excellent and cheap food for pigs, and much 
more nutritive than comfrey [Symphytum asperrimum ). As the grass 
yield is larger than that of comfrey, this method of feeding greatly reduces 
the cost of pig-rearing, especially in the case of pregnant sows and of young 
sows. 

The authors advise pigs being fed on this forage throughout the year 
and suggest that the grass should be preserved by converting it into sweet 
silage. 

546 - Bee Keeping in the Belgian Congo. — van-deyelde, in La Meuse, I 4 egc, jaaumy, 
22, 1919, reprinted in 1 'Apiculteur Year I*XV, No. 3, pp. 7 - 2 - 74 . Paris, March, 1921. 

Information furnished to the author by E. Michei,, Agricultural 
Engineer, of the Belgian Colonial Ministry. 

Bees are to be found throughout the Congo ; in some regions, they are 
very numerous, and collect in large swarms in the hollow trunks of trees and 
in crevices in rocks. 

The natives are very fond of honey, but they make no use of the wax. 
Their method of taking the honey leaves much to be desired, for they kill , 
the bees in order to obtain it and pay no heed to keeping the swarms, 
but let them fly away. 

In some districts, the natives make very primitive hives constructed 
of pliable twigs, tree bark, and plant fibres. These hives are cylindrical in 
shape, and about 1 m. long, their internal diameter being 30 cm. The 
two openings are closed by lids, one of which is perforated, so as to make 
a flight-hole a few centimetres in size. 

When the time for collecting the honey comes, the natives open the 
hive at the back, and introduce smoke into it when the bees escape through 
the flight-hole. Then the combs are removed and ground up in order to 
extract the honey. 
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Congo wax, when well purified, is usually as good as the European 
product. Further, its collection, like its preparation and refining, presents no 
difficulties. 

In 1914, the Central Administration of the Congo, had several samples 
of wax from the Colony examined. Some of them were of good quality 
one or two being even first class, and possessing the special aroma peculiar 
to foreign wax. The Congo product can be compared with Bengudla wax, 
and would probably bleach well in the sun. The sample examined was 
valued at 340-360 fr. per 100 kg. on the wharf at Antwerp. 

The Congo waxes have been investigated at the Analytical Laboratory 
of Louvain, and shown to possess the same physical constants as the Bel¬ 
gian wax. 

Wax is a new article of export from the Belgian Congo, and should 
not be neglected. Hitherto very little of this commodity has been sent 
to Belgium; imports have been: — in 1905 , 220 kg. valued at 165 fr.; 
in 1914 , 3950 kg worth 15800. fr., in 1917 , 15 741 kg. worth 66899 fr.; 
in 1918 , 2091 kg. 


FARM ENGINEERING 

547 - Power Farming in Canada. — Blackwood, W. C., in The Agricultural Gazette of 
Canada , Vol. VIII, No. 1, pp. 49 - 5 © Ottawa, Jan-Feb. 1921. 

The Physics department of the Ontario Agricultural. College, by 
correspondence with more than two hundred farmers who are using trac¬ 
tors, has ascertained facts relative to the comparative value of horse¬ 
power and other form of power on the Orftario farm. 

The statements are not based on information received where answers 
to questions, differed, respecting the relative merits of horse and tractor 
power, or where the efficiency of the tractor for any phase of farm work 
was questioned 1) Most farmers agreed that horse-breeding was slightly 
on the decrease, but thought that other factors rather than the advent of 
the tractor were responsible for the decrease. 

2) Tractors in large numbers have been used for so short a time 
that there has not been an opportunity of investigating the effect tractors 
will ultimately have on the number of horses on the farm. 

3} The only horses that have been displaced are those kept for 
peak load during the spring months. 

4} Total horses disposed of in 17 counties on g2 farms, from 
which returns were received, was 169, about 2 horses per tractor. 

5) Manj T have not as yet disposed of their horses, as they are 
holding them for better prices. There will, therefore, in the near future 
be an increase in the number of horses displaced by the tractor owners 
from whom information has been received. 

6) As to economy, 54 out of 92 considered their tractor a pro¬ 
fitable investment, 32 did not know, and 6 replied in the negative. 
The farmer in most cases had not kept strict enough account of the 
cost of each horse per vear to be able to give a definite answer as to 
the economy of the tractor relative to the horse. 
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7) Improved work with the tractor seems to be a significant factor. 

8) So far as the replacing of " horse " power by electrical power 
is concerned there is as yet no available information which would lead 
one to believe that the influx of electrical power has had any marked effect 
on the horse problem on the farm. 

9) Electrical systems are proving exceptionally efficient and are 
gaining in favour every day, according to reports received by the depart¬ 
ment. 

In electrical systems we indude both hydro light and power, and gas 
electric systems. 

548 - The Samson Tractor. — De^saissaix, R., in Journal eCApiculture pratique , Year 
LXXLXV, Vol. I, No. 13, pp. 256-257, 1 fig. Paris, April 2, 1921. 

The Samson tractor, which is of American origin, is sold by the Gen¬ 
eral Motors Export Co. of New York, represented in France by a Branch 
Office at 63 Avenue des Champs Elysees, Paris. 

The motor of the Samson tractor is made at Janesville (Wisconsin), 
it has 4 vertical cylinders of 0.102 m. bore and 0.140 m. stroke. It can 
develop 20 H.P. Its two speeds are about 3 000 and 4 500 m. an hour, and 
its reverse is 2000 m. 

The hind driving-wheels are provided with oblique rims^they are 
1.14 m. in diameter, and have tyres 0.30 m. wide. The front wheels are 
0.68 m. in diameter, and their tyres are 0.10 m. in width. The chief di¬ 
mensions of the machine are as follows: total length 2.75 m.; total width 
1.50 m.; height 1.40 m.; weight empty 1400 kg. 

The tractor can run on either paraffin, or petrol, which is an impor¬ 
tant fact as regards the cost of fuel. 

Like many other American machines, the Samson tractor can be 
driven and steered by the driver from his seat on the machine that is being 
towed. He steers by means of jointed shafts provided with indicators, the 
first ot which telescopes into a long tube. The tractor can thus be driven 
with the greatest ease, especially as the driver has the work of the bin¬ 
der under his eyes, and by means of a rope can regulate the transmission 
from the motor to the driving-wheels of the tractor. 

The motor of the Samson tractor has an automatic speed regulator, 
this is indispensable when it is used to work a belt-driven farm-machine. 

549 - An Apparatus for Making Ligatures. — passei^gob g., in Revue hotticdU,Ytax 

93, No. 61, pp. 283-284, 3 fig Paris, April 16, 1931. 

In all operations entailing the handling of liquids, flexible tubes (of 
canvas or rubber) are fastened at their point of attachment by means of 
ligatures, which must be very firm, in order to prevent leakage. These 
ligatures consist either of a doge spiral of wire to make which needs man¬ 
ual dexterity, or of attachment collars; of these latter many different 
types are on the market. 

The apparatus shown in fig. 1, which has been invented by A, Ma- 
NONCOtrRT, 76 Boulevard Saint-Germain, Paris, and is known as the *' Li- 
gaturateur universel ” renders it possible to make with rapidity ligatures 
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for tubes of any diameter. It is used in horticulture, for attaching water¬ 
ing-hose, in wine and spirit warehouses where wine, cider, beer, vinegar, 
alcohol, etc., have to be handled, and also in explosion motors (for the cir¬ 
culation of water). 

The body of the apparatus C ends in a foot P, this projects slightly, 
and has a notch at its extremity. In the body, an endless screw V can 



Fig. t. 

« X4gadt»r universal» 
Manoncourt 



Fig a. 

Ligature made by 
this apparatus 


tan, this, is worked by a milled head, and the nut E carries a slotted stud 
in the groove. 

The ligatures are prepared in advance (fig. 2), they are rectangular 
in shape, their width a being equal to that of the foot P, and their length 
b exceeding the external circumference of the tube. These ligature ma y 
consist, as the case requires, of round or flat wire or of a flat piece of steel 
wMi two parallel arms. A slip-knot is made round the ti ghfammg tube, 
as is shown by fig. 1. After having pushed the stud E as near as possi- 
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ble to the foot P (the milled head V having been unscrewed) it is placed 
on b, the free part of the ligature, the foot being in a. The head V is 
screwed home, in order-to tighten the ligature; if necessary a few taps of 
the hammer can be given to make the wire take the shape of the tube, 
a second tightening blow is given, and the apparatus is pushed forward. 
The milled head is then unscrewed, and the wire cut, leaving two little 
hooks that are hammered down, as is seen at n. According to the length 
of the juncture, 2 or 3 ligatures are placed, one beside the other. 

The apparatus usually employed has a total length of 0.23 m., and a 
travelling distance of 0.12 m. It is furnished with a certain number of 
ligatures suitable for tubes varying in diameter from 0.01 m. to 0.06 m. 

A similar, but s m a l ler, apparatus also exists ; the total length of this 
is 0.14 m. and its travelling length is 0.07 m. It is especially suited for 
laboratory work, as it allows of narrower ligatures being used, suet as are 
needed for vacuum rubber-tubing, gas-burners, ovens, etc. 

A stronger apparatus worked by a winch-head is made. The total 
length of this machine is 0.48 m., while its travelling length is 0.30 m. This 
is intended for tightening ligatures of considerable diameter, and made 
of a material that is compressed during the operation. It is used in 
making bales of fibre, cotton, fascines and faggots, and for clamping 
boxes, ringing casks, etc. 
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55o - The Cost Of Threshing in France. — De Mont^rd G. f in the Journal <F Agriculture 

pratique. Year I*XXXV, No. 2, pp. 29-30 Paris, January 13, 1921. 

In a recent article, Restgelmann has shown how much it is to the 
interest of agriculturists to form cooperative threshing societies (1). 

The author had to do with such a cooperative society in a district 
where it is the custom to pay, not for the hours worked, but for the hecto¬ 
litre of grain threshed. Before the war contractors asked from 60 to 70 
centimes per sack of grain when threshing-machines without a straw- 
stacker were used, and 10 centimes more when the apparatus was furnished 
with this modem appliance. A difference of 10 centimes was always 
made between the threshing-price of wheat and that of other cereals (2). 
In 1920 fanners that supplied wood for the engines were charged from 
3.50 fr. to 4 fr., whereas the others had to pay 4 to 5 fr. It appears that 
as much as 6 fr. per sack was asked when the tirreshing-machine was provi- 
ed with a straw-stacker; the same price being paid for all cereals. 

The Cooperative Society was started during the war by two motor 
cultural syndicates in the same canton. The threshing machine used 

(1) See &, Mar. 1931, No. 333 - )Ed.) 

(2) The pikes wele raised in years of bad crops. The contractors used small, simple 
threshing-machine s which left the grain unwinnowed (small machines driven by motor 

power 01 horse power), payment being made not per back, but by the heap of 12 sheaves 
handmade sheaves). The machines are rarely used. (Author). 
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was oneof Ransomes, a speedy worker bought as a bargain in 1917 for 7500 fr. 
The number of the members was 20. As the properties were much divid¬ 
ed, the number of threshing-floors was somewhat greater, there 
being about 30. The hectolitres threshed from July 21 to September 5 ( 1) 
were 4514 in all (wheat 1738, oats 2729, rye 2 (2), barley 38, and spdt 7). 


Net Cost of Threshing One Sack on 5 Farms . 




I 

* 

* 

4 

5 

Quan¬ 

tity 

Cost 

Quan¬ 

tity 

Cost 

Quan¬ 

tity 

Cost 

Quan¬ 

tity 

I Cost 

EH 

121 

Cost 



fr. 


fr. 


fr. 


fr. 


fr. 

Mechanic (days) . - 

v. 

6 .oo { 

V* 

6.00 

1 

12 OO. 

X 

12.00 

2 

24.00 

Grain feeders (days) 

7 * 

10.00 

7 * 

10.00 

I 

20.00 

I 

20.00 

2 

40.00 

Oil.litres 

6 

2i.6o f 

6 

21.60 

— 

— 

_ 

- 

16 

51.60 

Paraffin .. 

37 

61.40 1 

52 

169.65 


I 98 . 50 | 

— 

189.20 

204 

23925 

Tax on: 


| 








Sacks of wheat . . . 

21 

18.90 

14 

12.60 

95 

76.50 

5 ° 

45-00 

no 

107.30 

Sacks of other ccieals ( 

1 


40 

32.09 

66 

52.00 

52 

4I.60 

145 

1 II 6.00 

Total cos* 

I 

117.90 


*51.86 


359.M 


1 

3*7.8* 

1 

583 95 

Cost of threshing a 


I 

1 





. I 

1 

1 

sack of cereals . . ( 

j 

5-63 

1 

j 

1 

465 

— 1 

2.39 

— 

1 3 -°°| 


| 3*20 


Each member's share of the expenses was based on the following 

I* ~ Wages . — Each member pays for the days the mechanic 
and grain-feeders spend on his property. The grain-feeders wages were 
10 fr. per day. One syndicate paid its mechanic 25 fr. The mechanic of 
the other syndicate only received 12 fr. but the syndicate paid for the 
threshing of his little crop, providing him with paraffin, oil and grain-feeders 
work, and remitting the sack tax. 

II. — Oil, paraffin, — Each member provides his oil and par affin 
The syndicate has purchased these commodities this year. 

Oil if bought through a cooperative society, can be sold to the members 
at 3.60 fr. per litre. The net cost of petrol and paraffin at the Station is 
240 fr. and 165 fr. per hi,, respectively. 

III. — General expenses . — Under this head come: — 
a) Repairs; these were very considerable this year, the 

having been driven carelessly during the last season. There was one heavy 
item; a new driving-belt. • 

h) Insurance premiums; these were somewhat low. 
c) The wages of the mechanics and grain-feeders during removals 
or repairs. 

<i) The work was interrupted for a few days during the local fails. 

{2) As a binder is little used on account of the sub-division of the properties, and the pre¬ 
sence of plantations of trees etc, rye-straw is used for binding, and all the rye is threshed at 
the time it is harvested before the threshing season. 

[«•] 
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d) The oil and paraffin used on the road when changing threshing 
ground. 

e) The petrol required for starting the machine; heavy oil, dean- 
hag, rags etc. 

f) Sundry expenses (meetings, correspondence, returning packing 
materials, advances of money, etc.) 

g) Amortisation and interest paid on parts of threshing machine. 

h) A payment of 0.10 fr. per sack to the motor cultural syndicate 
lending the tractor, (i) 

i) The threshing expenses of the mechanic of the second syndicate. 
In order to cover all the expenses under the head of general expenses a 
tax of 0.90 fr. is levied on each sack of wheat and of 0.80 fr. on each sack 
of oats. 

An examination of the appended table will show, that the cost of thresh¬ 
ing a sack of grain varies greatly according to the crop. 

The figures given show that: 

1) As a rule, it is to the interest of a cultivator to belong to a 
cooperative threshing society. 

2) He must choose machines that meet his requirements. A large 
tractor and thresher are not needed for a small crop. The reason that this 
rule was not carried out in the case entered in column 1, is because the small 
property lay between two larger ones where the thresher was being used, 
and which belonged to the same owner. A cooperative society that is 
well established can have 2 machines: a large thresher for large threshing- 
grounds, and a motor thresher for small ones. 

3) Laige yields are to be aimed at: columns 3 and 4 refer to two 
threshing-grounds where the work lasted the same time and neary the same 
amounts of oil and paraffin were used. The rich crop paid 0.60 fr. per 
sack Jess than the other. Thus cooperation puts a premium on production. 

551 - Studies on the Economic Valuation of Fodders. — x. jovmo, s., Mia razione e 
dei fotaggi piu ecouomici, in Le Siazioni sptrimentali a%ratit\ %tahane, VdL 48, No. b, 
pp. 556-58::, 8 tables, Modena, 1915. — II. Gr^bi'r, H.,Neue Richtlinien der Futterungs- 
praxis, in the Wiener Landwirtschifthche zextun 1920, No. 20 ; extract from Biedermanns 
ZentraWlaU, year 49, No. 12, p. 463. Leipzig, December, 1920. — HI. Gouin, R., La 
valeur marchande dcs aliments du betail d’apr£s leur valeur nutritive, in the Journal 
# Agriculture pratique, year 85, Vol. 1, No. 14, p. 276- Paris, April, 9,1921. 

I. The most economical ration and fodders. — The author 
begins by giving some data concerning: 1) The decrease in the average 
digestibility of foods that results from the amount fed, that is to say the 
ration; hence the law of the “ final degree of digestibility ”, namely, the di¬ 
gestibility of the last of the infinitesimal amounts of food into which the 
author supposes the daily ration to be divided; 2) the degree of uti¬ 
lity ” of the food, or the proportion between the energy or substance the 

(1) This arrangement will have to be altered, for the nse of motor ploughs much 
less ramtnoTi now owing to the cost of paraffin, difficulty of finding a driver etc, and the 
amortisation of the tractor would be insu f ficient. (Author) 


[554-551] 
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animal actually obtains from the ingested food (all the losses in transforma¬ 
tion being subtracted) and the total amount of the food; 3) the decrease 
in the average and final degrees of utility with the increase in the ration. 

This having been enunciated, the author expresses the final degree of 
utility in the function of the amount of the food, or ration x : — 


y = a x 1 + h x + 0 

and obtains, by integration, z as the average degree of utility; 

* = Vs a x* + y % hx + c 

By cow-shed experiments, where the total utilisation of the food is 
calculated by the daily weighing of the cattle, milk, butter or cheese, accord¬ 
ing to the zootechnical production, the constants of the function z may 
be calculated by means of 3 simple equations, and inserted into the previous 
equation. This having been done, if m represents the market price of 
1 kg. of food after subtracting its intrinsic fertilising value, fi the market 
price of the refined product, the most economical rations is given by 


m dx = p y dx. 


m 


or by y = ax* + hx + c = — - 

V 


The author describes the cow-shed experiments carried out during 
the winter 1913-1914 upon 3 Schwyz milch-cows belonging to the " R. 
Podere dimostiativo ” of Matera (Basilicate), in which the food given cons¬ 
isted of a special mixture consisting of linseed cake, wheat sharps, sulla hay, 
mangolds and cereal straw. The analysis is given ; 3 to 4 experimental 
rations contained respectively 12-24, I 3-87, 155° and 17.13 kg. of dry 
matter per head, fed at successive periods varying from 6 to 9 days. The 
author concludes from the results of the experiments, that: — 1) Taking 
the average of the 3 cows, the most economical ration was (under the condi¬ 
tions of the market at the time), 33 of dry matter per 1000 parts of live 
weight if the milk was to be sold, and 29 if it was to be made into “ mozza- 
relle "; 2) an excess of food is more wasteful the greater the age of the animals, 
and the more remote the date of calving; 3) Kei&ner’s rules, in this case, 
were in complete agreement with practical results. 

The author then deals with the question of selecting the most econo¬ 
mical fodders on the market, and shows that it is a mistake to begin by 
neglecting all. the products already on the farm according to some system 
of nutritive unit; the only rational system is that which is based on the 
forage substances existing on the farm and which compares the cost of 
certain quantities of foods, whether unmixed or mixed, that are isonutri - 
twe among themselves, that is to say, contain the same amount of diges¬ 
tible albumen and starch equivalents, as these are the two great indices 
of the intrinsic nutritive value of forage. Given 3 foods with the following 
percentage composition 

[SSI] 
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Food 


Digestible albumen 

I 

I Starch Equivalents 


f e' I d 

/" e" a" 

/"' e "' 


and with, which it is desired to make (using v kg. of the 2nd and w kg. of 
the 3rd) an isonutritive mixture wth 100 kg. of the 1st we shall have — 


v = 100 - 


-a"V 


= 100 -,, 




Isonutritive mixtures having been made of farm products and foods 
bought on the market, a single ingredient is selected for reference (if pos¬ 
sible a cheap one) and with this are compared from the point of view of 
cost, the other foods on the market, preference being given to the isonu¬ 
tritive substances which are inexpensive and, at the same time, adapted 
to the special animal product required. 

The author mentions practical instances. 

II. New views concerning fodders and their uses. — The al¬ 
bumen contained in foods is better used in milk production than in the 
production of fat. For this reason, Graber approves of Hansson's sug¬ 
gestion that in detenmning the cost of food production, the digestible 
albumen should be multiplied by the factor I 43, in order to obtain the 
.milk value (M W = Milchwert) of the foods, and not by o 94, as is done 
by KEEifNER in order to obtain the starch value ( 5 . W. = Starkewert) 
forages to be used for fattening stock. 

The author speaks of the value of amides, enzymes, and more especial¬ 
ly vitamines (which he calls biophores) in feeding, and in the production of 
animal energy or substance. He explains why raw or cooked beets are 
equally good for milk production, whereas raw or slightly steamed potatoes 
increase the milk yield more than boiled potatoes. He also shows the 
reason why cooking foods is, as a rule, rather useless than injurious, and 
why the economic objections raised against the use of germinate 4 grain 
are as groundless as those directed against silage. 

The author does not consider the present cbemico-agticultural means 
of estimating forage sufficiently exact, and he advises agriculturists to use 
the once celebrated system of Pirquet devised for estimating the value 
of various foods in the maintenance of the human body. 

Pirquet took as the unit of nutrition the Nem (Nahrungsr-Eihdjte- 
Milch), which represents the cost of production of 1 gm. of normal mUk 
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containing 3.5 % albumen, 3.7 % fat and 5 % sugar. (1). There are multi¬ 
ples of this unit, such as Kn [Kilonem), Hn (Hectonem) etc. The author 
expresses the multiple 100 kn by Pq (= 1 Pirquet). In the human body, 
feeding with 1 Nem produces 567 small calories. 

In rationing, Pirquet adopt as a reference size, the height of the human 
body when seated (“ Sitzhohe ”) expressed in cm. and represented by the 
symbol Si. The measurement is taken from the horizontal plane on which 
the person is seated to the top of his head. Si 2 gives the intestinal, or absorp- 


tion, surface, or Siqua, in sq. cm., and — represents the weight of the 

body in grammes, in the case of men of normal height. A man engaged 
every day in arduous work requires an amount of normal milk equal 
in volume to the Siqua for every 1 cm. of height; this is expressed by Si- 

quanem and represents the food maximum. On the other hand — Si- 


qitanem only represents the maintenance ration, and from 4 / 10 to 7 /io 
of the production ration for work ranging in nature from moderate to very 
arduous. 

In order to apply the Pirquet system to stock foods, Graber first 
shows that by dividing the starch value of these substances by 16.43 
(Starch-value of 1 quintal of normal milk), or the milk-value by 18.15 
(n. w.'nutritive unity) of 1 quintal of normal milk), the units Pq. areob 
tained. The author considers that there is complete agreement between 
the facts deduced by Pirquet from the calories of transformation, and 
the practical data, both as regards meat and milk production. 

In order to show the amide and vitamine content of the foods, Graber 
suggests adding to the figures representing the nutritive units expressed 
in 1T« or P# the letters, if the food is ridi in starch, and A if it hasa high 
vitamine content. Thus, to produce 10 kg. of milk with 500 kg. of live weight, 
it would be said that an average of 30-33 ahkn were needed, less being 
required if the forage was green, fresh and succulent, that is to say, rich - 
in a and A, and more if it was dry. If the vitamines of seeds only develop 
after ger min ation A is put in brackets. Thus, the food value of 1 quintal 
raw peas is expressed by 4 (A) Pq. 

3H. Market vai*tje or cattee roods reckoned according to 
THEIR nutritive value. — The considerable variations in the price 
of food stuffs at the present time makes it very necessary to find ont which 
are the most economical. The author, while frankly admitting that the 
present methods of determining the value of cattle foods which are based 
on nutritive and imaginary units are wholly conventional, and do not 
give accurate results, nevertheless considers the least imperfect of the 
methods to be: — a) The nutritive units calculated from Kellner’s 
starch values and adopted in Fiance in the compilation of MaeeSvres* 


(i) ttfc RerqUet method, founded on the comparative food value of woman’s milk is also 
& America, Ct Die Ernahrung der Pflanze year 17, Nos, 5-6, p. 85, Berlin, March; 

{£*) 
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tables; b) the Danish method in which the nutritive unit is represent¬ 
ed by a kg. of barley-corn which is almost always a /s of the starch value (i) 

The author describes the methods of estimating the economic value 
of cattle foods calculated by means of the different nutritive units adopted 
by MauAvke, Reiotbr, Wood and Hainan, Grandsatj, and by Da¬ 
nish workers. 

If the choice is between oats, groundnut cake and hay at the present 
market prices, calculation shows that gro undnu t cake gives the cheapest 
nutritive unit, no matter by what method the calculation is made {2}. 

552 - Probable Profits from the Cultivation on the Banana in India.— See No. 509 

of this Review, 

553 - The Importance of the Stock Beared on Large Estates as a Source of national 

Food Supply In Germany. — Deutsche Landwirtschafitiche Tierxucht , vear XXXV, 

No. 33 , P- 337 - 339 - Hanover, April, 1920. 

The socialistic and land-distribution schemes at present being carried 
out in Germany, which will inevitably bring about the subdivision of the 
large country estates for the purpose of solving the problem of obtaining 
an adequate food supply for the nation, are a matter of serious anxiety 
to experts and the interested parties. The chief points under discussion are 
the advantages and disadvantages, from the standpoint of political eco¬ 
nomy, of the small farm. 

The author, taking as his basis a pamphlet published by the Union for 
the Reform of Country Estates 41 Reformbund der Gutshofe ” and entitled 
“ Communal Provisioning and the Country Estates ” [Siadtische Versor- 
gung und Gutsbetrieb ), proposes to demonstrate the incontestable superio¬ 
rity of the well-managed large farm, as regards the amount of stock rea¬ 
red, over an equally well-managed smaller holding, and further to show 
that the parcelling out of a large estate among small holders entails di¬ 
sadvantages that from the point of view of political economy far out¬ 
weighs any advantages that might accrue to any individual small holder. 

The following arguments and examples have been selected from a large 
amount of statistical material 

1) An estate in Upper-Hesse, situated in two communes in the 
neighbourhood of Eriedberg. The average communal land is richer than 
that of the estate. 

.The following figures show the consignments of products made during 
the year 1918. 

(1) In Scandinavia, the barley value method is also adopted, but if local bailey is used, 
the bariey-value, especially from the point of view of milk production, is 72 % of Kbiahbr*s 
starch, value. Cf. R„ February 1921, No. 177. 

(2) Mabbnghi is of opinion that the nutritive unit (leaving the farm fodders oat of account) 
could be used in commercial transactions but only to show the compensation to be given, on 
account of the slight difference between the guaranteed value and the found value of the fod¬ 
der. See R., Feb. 1920, No. 248. {Ed.) 


[SSl-St*] 
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Estate (40 hectares under cultivation* Communes (93 hectares under cultivation) 


78 cows 
9 

per cow . 


Consignments of dairy produce: 


„ . . 155 4x5 litres of milk 

187 cows . . . 

44 220 litres of milk 

... 4 932 pounds of butter 

» ... 

no butter 

. . . 1 992 lines of milk 

pa cow . . . 

236 litres of milk 

... 63 pounds of butter 

i * • - • - 

no batter 


Consignments of butchers* beasts: 

36 cows and heifers 37 cows and heifers 

28 calves 1 70 calves 

pei 100 ha. of land: 15 5 cow s and halers pa 100 ha of land: 8 cows and heifers 
per 100 ha. of land: 11.8 calves der 100 ha. of land: 15*2 calves. 


2) An estate in the Bezirk of Giessen with an area of 134.50 ha. is 
situated in a Commune farming 316.25 ha. The consignments made in 
1918 were as follows. 


Milk , Meat 


Consignment from the estate . 

» ' . * commune . • * . 

» * a portion of the communal 

land of the same area as the estate. • 
Con\ignmtn*s from the estate as compared 
with those pom the communal land . - . 


99 550 litres 
104 584 a ' 

44500 - 

224 % 


52.50 quintals 
42.00 » 

18.00 » 

292 % 


3) A very interesting comparison was made by the “ Reform- 
bond der Gntshofe ” in the Bezirk of Budingen, between 5 estates and 6 com¬ 
munes befogging to that Bezirk. The figures refer to 1918 

Consignments of Milk . 


Communal fat ms | Estates 


Total consignments. 

Average number of cows (according to offi¬ 
cial census). 

Axea cultivated. 

Annual yield per cows. 

Per zoo ha of total area. 

Consignments made from the estate compar¬ 
ed 1»ith the communal consignments* per 

■wir * . ... 

Par zoo ha of total area. . . ...... 


[***3 


481232 litres 

472 950 litres 

919 

260 

1 938. to ha. 

687.60 ha. 

524 litres 

; 1819 litres 

24 830 » 

| 68 783 » 

_ 

347 7 o 

— j 

277 % 
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Consignments of Butchers’ Beasts. 


Cattle total consignments . 

Small stock (calves, swine, gaits .... 
Cattle onsignments per 100 ha of area . . 

Small stock. 

Cattle consignments from the estate com 
pared with the communal consignments 
Small stock.. . . . . 


Communal farms states 


254 X08 

277 107 

I3.I 15-7 

14*3 27-2 


120 % 
190 % 


The statistics given above come fiorm official sources as regards cases 
1 and 2, whilst the data respecting No. 3 were compiled by the “ Reform- 
bund der Gutshofe ” under the direction of experts. Emphasis must be 
laid upon the fact that the extra productivity of the two estates was ob¬ 
tained from fertile soil worked by peasants recognised as being progressive. 
Had the conditions of soil and climate been less favourable, the differences 
in the agricultural production (" Ertragsunterschied ”) of the communal 
farms and of the estates would have been still more accentuated, seeing 
that under such conditions, the latter enjoy superior technical and eco¬ 
nomic advantages As regards meat production, it is seen that the small 
holdings are not by any means of supreme importance for the provision¬ 
ing of urban centres, as has also been proved by the’ enquiries set on foot 
in the Darkehmen Bezirk and confirmed by Dr. IT,rich Kahrstedt 
in Ein Beitrag zitr Fragcdes Siedelungsgesetzes (Study in the Question of the 
Daw of Home-Colonisation), Printing Office of the Deutsche Tageszcitung , 
S. a. a. r. 1 . Berlin. As regards the regions in question (the Republic of 
Hes and the Province of Hesse-Nassau), the above statistics show very 
clearly that small farms in these districts have no sure future before them, 
-any more than in East Germany. Where large consignments of meat 
have been made, this has only been done by certain urits ( Wirtschaftsein- 
heiten) which have given themselves up wholly to the stock-breeding in¬ 
dustry to the neglect of all other branches of agriculture, and at the expense 
of a consumption of food stuffs that is by no means justifiable under pre¬ 
sent conditions. Further, if the large estate were to develop one branch 
of agricultural industry to the detriment of the others, its production in 
this special line (Sonderleistungen) would be as superior to that of the small¬ 
holdings as its general production has been shown to be. 

It may be urged against the argument of the great provisionitig- 
value of the relatively larger number of stock kept by the peasant-farmer, 
that the number of draught-cattle per unit area is very large, owing to 
the farming-methods adopted (“ Wirtschaftsform ”). Draught-cattle give 
but little or no meat and milk, all the food they consume going to supply 
the energy used in their work, so that the}’ reduce the human food supply, 
either directly or indirectly. The use of draught-cattle, even where it 

[«*] 
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is inevitable, is the great disadvantage of the above-mentioned farming 
methods. Again, as regards the employment of any kind of machine, 
the large farm is in a far better position than the small one, and is able 
to reduce the cost of draught-cattle, even where the motive power is still 
exclusively furnished by animals. 

From what has already been said, it would appear that the large 
estate is superior to the small farm, not only in total food production, but 
also in the amount of food produced per unit area. 

The author is of opinion that these differences of production are not 
confined to the region of Upper Hesse, but exist in all the districts of 
the South and West of Germany where the subdivision of landed property 
has taken place. 

554 - Methods Of Fixing the Price Of Milk (1). — L Mertz, and Desmoulins, I., in their 
Study entitled Le Payement du lait d la mature grasse , pp. 1-90. Librairie Agricole de la 
Maison rustique, 26 Rue Jacob, Paris, 1920. — n. Murray, A. H., in the Agricultural 
Gazette , Vol. XCJ, No. 2408, pp. 201-202. London, February, 1920. — III. Porchir, 
C. and Vitoux, H., in La Vie Agricole et Rurale, Year X, Vol. XVIII, No. 7 , pp. 99-101. 
Paris, February, 1921. — IV. Rauch, in the Deutsche Landwirtschaftliche Tierzucht, 
Year XXTV, No. 49 * p. 5*o. Hanover, December 3, 1920. 

The problem of flying the price of milk upon a settled baas, especially 
the price of milk bought by Co-operative dairy societies and dairy industries 
for the manufacture of butter, cheese, condensed milk, etc., has been stu¬ 
died by different authors. The following is a summary of their articles 
on the subject. 

I. — This study is divided into two part; in the first, the authors 
give advice regarding the creation of a Co-operative Dairy Society, 
and the choice and fitting up of the premises; in the second, 
they show the necessity of estimating the value of milk according to its 
fat content, which would introduce a new basis for the price and testing 
of milk, and a different method of dairy book-keeping, and demonstrate 
the great advantage of the new system over payment by weight, viz., 
x) the better testing of milk delivered by farmers; 2) the individual 
estimation of the milk supplied; 3) the economy realised by the coopera¬ 
tive society; 4) the stimulus to great production by means of selection 
and feeding; 5) payment in proportion to the richness of the milk supplied, 
its acidity being taken into account, so that each member receives his 
due. 

The price of the milk should be estimated from samples taken every 
day, mixed and tested every week in a Gerber apparatus. The three 
or four careful texts thus made during the month, would permit of .the 
estimation of the exact amount of butter fat supplied by the members, 
who should be paichby dividing the receipts at the end of the month equally 
among the number of kg. of butter made at the factory during the month ; 
the general expenses being divided among the members in proportion to 


{1} See JR. Feb. 1922, No. 210. (Ed.) 
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the members of litres of milk supplied by each of them respectively to the 
factory during the month. 

As regards the testing of milk which is to be paid for according to 
its fat-content, the authors lay great stress upon the fact that it is most 
important that the quantities sampled should be in proportion to the 
amounts of milk delivered; a precaution usually omitted by Co-operative 
societies. 

If all the milk supplied by a member could be collected and kept 
from one testing time to the next, it would fill a basin, but the flask only 
contains a certain proportion, and in order for this proportion to be equal, 
it is necessary that the sample taken every day should be proportionate to 
the amount of milk measured each day. If equal samples are taken the 
average richness differs greatly from the resulting richness according to the 
amounts of milk supplied, and its fat content at the different times the 
samples are taken; and can be either higher or lower than the latter, a 
difference which gives rise to serious errors at the expense of either the 
producer or the cooperative society. 

The individual resulting richness is the richness of all the milk supplied 
by a member if it were collected every day in a basin until the time of 
testting. 

Calculation of individual error . — Supposing, that during a month 
of 30 days, a member has supplied N. litres of milk divided as follows: 
On the 1st day, A litres giving a gm. in the Gerber apparatus (or Aa gm. of fat) 

» and 9 B * » b a • » a (or Bb » » ) 


» 30th » M 


(or Mm 


» ) 


If it were possi bleto collect all the milk, these N. litres would contain 
S A a gm. of fatty matter, and its fat content per litre would be : — 

ILAa 


R t = 


N 


■; this being the resulting differ¬ 


ence, whereas the average fat content would be: 

r. = — 


30 


The deviation in the fat content due to equal sample-taking is thus : 
Ri 


individual error is: 


2 Aa 

n or —-rz -, and the formula for the 

N 30’ 


_ S [ a (30 ^4 - N)} 

Ei -i ZTn - 


which is cancelled, for N = 30 A = 30 B = 30 M ) 


r«4i 
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The authors not only advocate that the price of milk should be based 
upon its fat content, but urge that a deduction ought be made in the 
case of all milk with an add content varying from 35 0 Dormic to the degree 
at which natural curdling sets in, since it is only fair, that milk which has 
been carefully collected, kept, and dispatched, should fetch a higher price 
than an equally rich milk which contains impurities, for if t it is add, it 
entails loss upon the co-operative society. In order to assess this deduc¬ 
tion, the authors suggest a method by which the excessive addity A° 
measured at the factory can be divided under 3 heads: A° — a° + z 10 +- r° 
o° — acidity of the milk when it leaves the farm. This is the fault of 
the member himself. 

— addity due to transit. The loss to be equally divided between the 
member and the factory. 

r° a- addity due to retention in the dairy. The loss to be borne by the 
dairy-owner only. 

II. — In England, milk is still usually bought by quantity, no account 
being taken of the quality of the product. The author remarks that this 
unjust method is disadvantageous to the producer, dairy-owner and con¬ 
sumer, but l.its most hardly the producer wlio handles his milk with scru¬ 
pulous cleanliness, and devotes care to the selection and proper feeding 
of his cows. 

Although some cheese or butter-making establishments buy milk 
according to its fat-content, the general custom is to pay a fixed price 
per gallon of milk without considering its quality, prodded that it con¬ 
tains not less than 3 ° (l of fat and 8.5 " 0 of solids not fat, these being 
the legal limits. The author gives a short account of the successive sys¬ 
tems of buying milk that existed in Ireland before the price was 
regulated by the fat content, and states that none of them, even the most 
primitive, was so bad as that still practised in England. 

Two systems of buying milk according to its fat content are adopted 
in Ireland:— 

1) Each producer is paid according to the number of kg. of fad 
supplied during the month; this is determined by testing, and controllet 
by t he actual results when the amount of butter obtained is known at 
the end of the month: the number of kg. of fat is calculated by multiplying 
the kilograms of milk by the average fat content obtained by testing; 
the product being divided by 100. As regards making the tests, the author 
mentions the great difficulties entailed by taking equal samples. 

2) The average test-sample of the milk from each producer is taken 
every week, or every month. Each estimation is multiplied by the num 
her of litres of the milk tested, and the product is then divided by the total 
number of litres of milk. 

The owners of creameries are very partial to this method, which not 
only produces the largest quantity of cream, but economises time, power 
and labour. In all well-managed creameries, the milk is weighed on its 
arrival, in order to eliminate any factor that might interfere with the 
estimation of its true market value. 



RLKVC ECONOMICS 


635 


II — The authois endea\our to show that, if in most foreign butter- 
making countries the puce of nulk were based on its fat content this 
would appear to be an incomplete method of regulating the milk trade, 
for in ad lition to tl e fat content, the solids not fat should be taken into 
account, and also the fieshness of the milk which depend upon special 
coefficients That is to sa}, the milk should be as fresh as possible, and be 
sufficient lich in all its constituents for the following reasons — 

Although payment based on fat content is lelatneh fur when the 
milk is to be made into buttei it onh sen es to conceal iiaud when whole, 
or nearly ^hole milk is to be made into cheese concentrated milk, milk 
powder, etc, in which case, not onh the fat content but also the amount 
of sol ds not fat together with freshness of the milk must all be taken 
into consideiation Pa} ment according to fat content is especialh unsa- 
tistactorv as legards the fat-hee extract lor as the authors obsene the 
skimmed mlk I*- regarded alnost as a residuum wind encourages water¬ 
ing the milk If the wateied milk contains the '-mount of fit present 
m unadulterated milk it would letch the same price as the lattei and the 
purchasers therefore (the greatei number ot peisou^ engaged m the dairy 
mdubtrj) would be grcatl} detiauded *-eein^ that the> would not ha\e 
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received all the fat-free extract to which they had a right. The economic 
effect of this measure upon the dairy industry would be considerable, as 
is shown by the following simple calculation. 

If in the manufacture of concentrated milk, two milks are used having 
the same fat content per litre, but different amounts of solids not fat 
(80 gm. in the first case, and 95 gm. in the second), a saving of 1220 litres 
(or a gain of 11.1 %) would be obtained in making 1320 kg. of condensed 
milk, if milk No. 2 were used; further, there would be 13.8 % less water 
to be evaporated, and more sweetened natural milk could be produced 
than with sample No. z. 

IV. — Rauch regards the question from the point of view of both 
producer and consumer, and shows the undesirableness of the incomplete 
estimation of milk by an extract from the account-book of a dairy (repro¬ 
duced on p. 635) which brings out the injustice of payment according to 
butter-yield. 

The calculation of the butter-yield is carried out by means of the ta¬ 
bles compiled by Helm, Hittcher and Forster, the skim milk being 
entirely left out of account. 

AGRICUI/TURAI/ INDUSTRIES 

555 - Production and Utilisation of Maize Oil in the United States. — Seevbrs, 

A. F. (Chemical Biologist, Drug, Poisonous and Oil Plant Investigation), in Unit ¬ 
ed States Department of Agriculture Bulletin No. 904, pp. 1-23, figs xx, Washington D. C., 
Oct 29, 1920. 

This bulletin deals chiefly with the production of maize oil from the 
germ of maize kernels. The two proceeds of degermination ate given: 
the dry milling process, used for making hominy proesses such as grits, 
flakes, meal, flour and hominy feeds: the wet process used in the manu¬ 
facture of starch, glucose and related products. The methods of deger- 
minating differ materially in these 2 processes. 

Details are given of:— the methods employed in the extraction, 
handling and disposing of the crude oil; the utilisation of maize oil; the 
effect of colour and condition of the maize on the yield and character 
of the oil; the economics of maize oil production. 

The appended tables showThe fat, moisture and free fatty-add 
content of material produced in representative maize-products mills; 
the estimated cost of the process of production of maize oil; and the com¬ 
parison of the revenue obtainable from the germs used for oil extraction. 
Tables I and II (p. 637) reproduce the more important data with reference 
( to the above mentioned points. 

The net revenue for extraction is estimated at 23.67 cents per bus. 
of maize (wet process) and 16.17 cents per bus. (dry process); the balance 
favour of extraction against disposal for feeding stock amounts respec¬ 
tively (wet and dry processes) to 15.27 and 5.75 cents per bus. 

ta dosing the author describes briefly the methods employed in the 
ptoWiwi of edible oil, and discusses future prospects. He considers 
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that the amount of maize oil used for edible purposes in the future will 
be determined by the quantity available rather than by any question as 
to its utility. Maize oil is not always obtainable is sufficient quantities 
to meet the demands, and this has often led to the use instead of cotton¬ 
seed oil. 

Table I. — Composition of material produced by the wet and dry processes 

of degerminating maize . 



Material analysed 

Wet process 
(starch mills) 

Dry orocess 
(hominy mills) 

Free fatty adds . . 

\ Crude oil. 

. } Refined oil. 

. . I.II 

. (i) O.IO 

2.39 
(2) 013 

Fat. 

1 Germs. 

- Oil cake. 

/ Feed. 

17.88 

6.82 

5.92 

42.23 

8 70 

4.38 

Moisture .... 

i Germs. 

- 1 Oil cake . 

1 Feed. 

6.96 

5.81 

11.35 

4-37 

774 

IO.I5 


(1) A single analj ms — (2) Average of 3 anah ses 


Table II. — Oil left in oil cake when operating on wet and dry processes 
of degerminating maize . 

Wet process Dry process 


Germs obtained from 1 bus of maiz 

Oil in genus. 

Oil left in cake .. 

Oil obtained from 1 bus. of maize 

Cake obtained. 

Oil in the cake. 



lb. 

3-47 

lb. 

18.00 

% 

45.00 

% 

6.00 

% I 

9.00 

0' 

/o 

0.532 

ib. 1 

1.372 

lb. 

3637 

ib. 1 

2.097 

lb. 

0-2182 ib. 1 

0.1887 lb. 


556 - Hie Resistance of Vinegar-Eels to Different Agents. — Passeresi, n. (Director, 
of the Agricultural Institute at Scandioci), in Le stazioni sperimentaU agrarie italianer 
Vol. 1,1V, Parts 1, 2, and 3, pp. 15-16, Bibliography of 22 works. Modena, 1921. 

Vinegar-eel ( Anguillula aceti Miiller) very frequently occur in wine- 
vinegais, and Pasteur has shown that they hinder acetification; according 
to the author, however, they do no appreciable harm to the vinegar, when 
once it is made. No cases of disturbance due to the presence of vinegar 
eels in the human digestive system have ever been recorded, although 
these organisms are sometimes found in the faeces, etc. As the presence 
of Ang. aceti is considered detrimental to vinegar, the author has tried 
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to find some means of destroying these intruders, and has extended his 
researches to substances which, owing to their toxic character, cannot 
be used in industry. He summarises the results obtained on the same sub¬ 
ject by other investigators, and describes his own work ; some of his re¬ 
sults are summarised as follows: — 

Vinegar-eels are very resistant to many chemical substances, adult 
females being even less affected than the males and young individuals; 
further, they ha\e the power of gradual!}" adapting themselves to these 
agents. Their resistance varies much according to their origin, which 
explains the very various results obtained by different authors. Vinegar- 
eels can live for several days in vinegar containing18 % aetic add 
io % tannic add; 5 ° u tartaric add, 16 % dtric add; 8 % lactric add 
45 u 0 succinic acid. They can exist in contact with:— 1 % boric add 
2 ° 0 formic add ; 2 ° n pyrogallic add. -They are much more susceptible 
to mineial adds such as 5 per 1000 hydrochloric add, 5 per 1000 nitric 
add, and 1 per 1000 sulphuric add, although they are able to resist even 
these for some time. 

Sulphur dioxide, if introduced in large quantities, kills all the vinegar- 
eels in time. They can withstand 4 per 1000 carbolic add, and 3 per 1000 
salicylic add; and are very resistant to the halogenes. 

The most active metals are those most quickly attacked by vinegar. 

The vinegar-eels live a long time in a 4 % solution of sodium chloride, 
and in more concentrated solutions of other metallic salts. In equal 
amounts, potassium salts are less active than sodium salts. A 1 per 1000 
solution of chloride of mercury causes the death of these organisms in 
a few hours, and a solution of potassium cyanide kills then* but only 
* after some days. 

Angtiillula aceti is extremdy resistant to alkaloids. 

In an atmosphere of oxygen and hydrogen, it lives at least 1 month ; 
carbonic add renders it motionless in 12 days, but without killing it. 
Many individuals die after 5 days in acetylene, whereas others can resist 
for over 15 days. 

In distilled water, vinegar-eels die in a few days; they will, however, 
five for 1 month in spring water. 

In 2 ° 0 in volume of 12 volume hydrogen peroxide some of the “ eels ” 
survived for 1 week, and even longer. The reagent which is most inju¬ 
rious to them is carbon bisulphide; the aqueous solution (at I per 1000) 
kills the “ eels ” very quickly if it is mixed with the vinegar in the proportion 
of 1: 4 or more. If 0.5 per 1000 of mustard flower is added to the vinegar, 
the “ eels " live for a fortnight, or even longer. A 5 % dose of Dalmatian 
pyrethrum (powdered flower-heads) was inactive for 1 months. 

Filtration is not a certain method of entirely freeing vinegar from 
44 efeJs." At a temperature of 47.5 0 C. they all die, but in practice it is ad- 
*SSfttte to raise the temperature to 50° C. The prolonged action of cold 
(■— C.) destroys them, rapid thawing bong more fatal than slow 

isaivuig* 

Vliegar-eels die without heating, if the vinegar is exposed to sun- 

£«•] 
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light for several hours. A rise of temperatureniuch below the point that 
destroys them accelerates the action of the solar rays; the author has shown 
that ultra-violet rays are those which are most harmful. Exposing these 
“ eds ” to a Kromayer lamp and to a Schott and Gen apparatus for 13 
hours had, however, an absolutely* negative result; similarly no effect 
was produced by 1 hour’s exposure to X rays, or by 24 hours’ action of 
radium emanations (1 cgm. of bromide). 

The exclusion of air, which would seem to be the easiest way of freeing 
vinegar from the*e parasites, is one of the least certain methods, for they 
can live for a long time at the expense of the small quantity of oxygen in 
solution in the vinegar. Even if all contact with the external air is ex- 
duded, the “ eds ” can survive for over a week. They can even live some 
days in vinegar that has been previously boiled and kept from contact 
with atmospheric air. 

It takes a fortnight to kill them all in a barometric vacuum Olive- 
oil, or vaseline, placed on the surface of the oil has absolutely no effect, 
for the air can pass through the oil}’ layer, or find its way between it 
and the walls of the vessd. 

Drying the air kills \ inegar-eels very rapidly; only in one case did 
the author find life not to be extinct. 

557 - Chinese Wax.— sec No 500 of thi±» Riciew. 

558 - Studies on the Price of Milk. — See xo 554 of this Ruieu. 

559 - Method for the Detection ot Abnormal Milks. — baker, j. c., and van slyke, 
h. I/., in Technical Bulletin , No. 71. New York Agricultural Experiment Station , pp. 1-14. 
Geneva, N. Y., June, 1919. 

The method employed was based upon the use of brom-cresol purple 
as an indicator. 

Ci ark and Duns were the first to suggest the use of this indicator in 
connection with milk cultures. They made use of the dye then known 
as dibrom-ortho-cresol-sulfon-phthalein {Journal of Agricultural Research , 
Vol. 10, p. 105, 1917). This dye can be purchased from Hynson, West- 
cott and Dunning, Baltimore M. D. 

One drop of a saturated water solution of this dye is mixed with 
3 cc. of milk, and the colour is observed. Normal fresh milk gives a greyish- 
blue shade. The production of a darker or lighter colour awakens sus¬ 
picion in regard to the normal character of the milk. The colour is made 
lighter by adds, add salts, formaldehyde, and also by heating above the 
usual point of pasteurisation. The colour becomes deeper blue in the 
case of milk from diseased udders, watered milk, skimmed milk, and milk 
containing alkali or alkaline salts. In the inspection of milk, a sample 
is taken for further detailed examination in the laboratory. If the colour 
is sufficiently lighter or darker than normal it indicates the probability 
of some abnormal condition. # 

The method has been applied and 570 samples of market milk exami¬ 
ned. Watered milk is thus easily detected, and also milk containing ex 
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cessive numbers of leucocytes* A standard of colour can be prepared 
by which comparison can be made and conclusion more easily reached 
as to the normality or abnormality of samples examined. 

560 - Carbon Dioxide Content as a Basis for Distinguishing Heated from Unheated 

Milk* — Vant Slykc, X, 1,., and Keeixer, R. P, in Technical Bulletin No 78. New York 
Agricultural Experiment Station , pp. 1-7, Geneva N. Y, starch 1920. 

The object of this investigation was to ascertain whether the heating 
of milk under the pasteurisation conditions, changes the carbon dioxide 
content in such a way as to establish a means of knowing whether milk 
has been pasteurised or not. It has been found necessary, therefore, to 
study such other conditions as may affect the carbon dioxide content in 
the usual method of handling milk, from the time of m i lk ing to the time 
of delivery to the consumer. 

Conclusions 

1) The content is not appreciably affected by the method of milking. 

2) The content rarely drops below 3 to 3.5 % by volume, when 
milk stands under ordinary conditions, even for periods of 20 to 40 houns 
after milking. 

3) The content is not appreciably changed by passing through the 
separator, and only extreme and prolonged stirring reduces the carbon 
dioxide below 3 % by volume. 

4) Heating milk under the conditions required for pasteurisation 
reduces the carbon dioxide content to, and usually below 2.5 % by volume. 

Consequently, the authors consider that, when the percentage of 
carbon dioxide by volume is not more than 2.5 %, it is safe, in general, 
to assume that the milk has been heated to the temperature of pasteuri¬ 
sation. 

561 - Amount of Acidity and Coagulation In Fresh Milk. —See No 471 of this Review. 

562 — Butter Hydrometer. — Bruno, A., in the Annales des Falsifications et des Fraudes, 
No 144-145, pp. 543 - 545 . Paris, October, 1920. 

The hydrometer devised by the author allows of the water content 
of a butter sample being estimated very accurately, in a few min utes, 
without the help of a laboratory. 

Description . — The apparatus consists essentially of a stand, a float, 
and a lead weight The stand is graduated ana surmounted by a flat 
plate 

The graduated scale consists ol a scale of 20 divisions from 0 to 20; 
each division represents igm of water per 100 gm. of butter. The den¬ 
simeter is enclosed in a metal-case, which serves as a gauge, the inner 
cover consists of a small alcohol lamp. The apparatus is completed by 
an aluminium cup, a spatula and a pair ot forceps. 

Mode of operation . — This is very simple. The case is filled with 
pure water to within a few centimetres of .the top. The hydrometer is 
in the water, care being however taken that the plate remains 

dry, 
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About 5 gm. of the butter to be examined is taken up with the spatula 
and placed in the cup, which is put on the plate. Little pieces of butter 
are added, or removed, so as to bring the zeijo mark to the level of the 
water. 

The cup is then removed, and held over the flame of the little lamp, 
in order to melt the butter completely The butter is further heated 
gradually, until it assumes a deep red colour. Then the cup is placed on 
the plate of the hydrometer. The observer then waits till the instrument 
has regained its equilibrium, and reads off the figure at the water levd as 
before, thus obtaining the number of grammes of water per 100 grammes 
of butter. 

563 - Inoculation Experiments with a View to the Improvement in Flavour of Ched¬ 
dar Cheese. — See No. 471 of this Review. 

564 - Bacteriological and Chemical Investigations Concerning Silage. — See No. 471 

of this Review. , 
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565 - Decree of the President of the Freneh Republic, of March 8 , 1921 , Prohibiting 
the Importation of Living Plants, Fruits and Seeds of the Chestnut, as a Guard 
Against Endotkia parasitica (i . — J nmol ofjintl dt In Rtpubhquo frangatse 
Year 1 , 111 , Xo ou, p 3"Pan-, ^larch n, 1921 

Art I — Importation and transoort" iuto France of living plants, 
fruit and seeds of chestnuts coming directly or indirectl}* from the Far 
East is forbidden, including aFo countiies which have not adopted pre¬ 
ventive and control measures against the disease caused by the fungus 
Endothia parasitica. 

Art II — In obser\ ance of the prohibition presented in Art. I, im¬ 
portation authorisations will be allowed by the Ministry of Agriculture 
on conditions fixed accoiding to the advice of the Consultive Com¬ 
mittee on epiphyte 

5t>6 - The Imperial Bureau Of Mycology. — Royal Botuntc Gardens, Kew, Bulletin of Mis¬ 
cellaneous Information, No 2, pp 94-9*5. I,omlon, 1921. 

The Imperial Bureau of Mycology is the outcome of a proposal unan¬ 
imously adopted by the Imperial War Conference in 1918 that a central 
organisation should be established for the encouiagement and co-ordina¬ 
tion ot work throughout the Empire on the diseases of plants caused by 
fungi, in relation to agriculture. 

The headquarters are situated at Kew and have the advantage of prox¬ 
imity to a fine library and the collections of the Royal Botanic Gardens, 
with the Director and Staff of which the Bureau will work in co-operation. 

Dr. E J. Buti tr, late Imperial Mycologist, Director of the Research 
Institute, Pusa, and Agricultural Advisor to the Government ot India, 
has been appointed Director, The Committee of Management consists 
of some of the foremost biologists in the country. 

The funds of the Bureau are entirely provided by contributions from 
the various self-governing Dominions, India, Egypt and the Soudan, and 
the non self-governing Colonies and Protectorates. It will work broadly 


(i) Sec also R April 1991, No. 443 (Ed) 
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on the lines of the existing Imperial Bureau of Entomology at South 
Kensington. It will be a central agency for the accumulation and distrib¬ 
ution of information and for the identification of specimens sent in from 
all parts of the Empire. It is proposed to issue, as soon as funds permits 
a periodical journal through which those interested in mycological work 
in regard to agriculture will be kept informed of progress elsewhere. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER TOWER PLANTS. 

567 - Fraft Fungi Observed in Belgium. — marchal el. and marchal, Em., in the 
Bulletin de la SoctMe loyale de Botanique de Belgique, Vol. 1,1V (New Series, Vol. IV), 
pp. 1-31, 2 pi. Brussels, 1921. 

A contribution to the study of fungi that live on fruits in Belgium. 
The experiments, which were made from the purely mycological standpoint, 
were carried out during 1915-IQ20, in the district of Namur, in the neigh¬ 
bourhood of Gembloux, on succulent fruits, and especially stoned fruit, 
of which the late varieties, particularly if kept for some time, are subject 
to the attack of very varied parasites. Several thousand specimens were 
examined, 815 being made the object of special investigation and culti¬ 
vated in different media. 

This study of fruit-fungi has enabled the authors to identify 64 dif¬ 
ferent kinds, among which there are 24 varieties or species hitherto un¬ 
known to science, a description in Latin being given, and 21 forms new to 
Belgium. 

5f>8 - Observations on the Perfect Form of the Oak Oidium in Italy <i). — peyronel, 
B., in Le Staxioni sperimentali agrarie italiane Vol. 1,1V, Parts 1-3, pp. 5-10. Modena 
1921. 

On November 1,1920, at a short distance from the last houses of Rome, 
the author found, on the leaves of shoots of Quercus Robur vars. sessiliflora 
and pubescens (= lanuginosa), which were thickly covered with the well 
known white patches produced by oidium, a large number of perithecia. 
These fructifications usually resembled small brown or nearly black spots; 
a few, which were, however, not fully ripe, were orange-coloured. The pe¬ 
rithecia were present almost exclusively on the adult leaves, being very 
rare on the younger leaves of the top of the shoot, especially in the case 
of Q. Robur var. sessiliflora , whose leaves are more succulent. They occurred 
generally on the upper blade of the leaf, but when this had become wither¬ 
ed through the attacks of the fungus in its conidial form, the perithecia 
were often found also on the lower surface 

On the 5th of the following December, the author saw, at the distance 
of some kilometres from Rome, other leaves of Quer. Robur var. pubescens 
bearing quite ripe perithecia. 

According to Peguion, the formation of perithecia is due to abrupt 
falls in the temperature following periods when the thermometer has been 

(r) See R. t February 1940, No, 26* (Ed.) 
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rather high; this suggestion would appear to be confirmed by the meteo¬ 
rological data registered during October, 1920. The author, however, 
is of opinion that a rapid lowering of the temperature is only the indirect 
cause of peritheda formation, and that the real cause is the dryness. In 
speaking of dryness, it must be understood that the proportion between 
the superficial evaporation or transpiration of the fungus, and the amount 
of sap the latter can absorb from the host plant must be very high for 
the^ fungus to run any danger of perishing from want of moisture. 
As is well-known, cold arrests the physiological functions of a plant, and 
interferes to a special extent with the circulation of the sap; in the case 
in question, this efiect was all the greater on account of the lateness of the 
season, and hence the plant was inclined to shed its leaves and enter into the 
winter resting-period. The effect of rapid falls in the temperature per¬ 
sists for some days after the cause has ceased. The periods of these abrupt 
changes were accompanied, even at night, with unusual dampness of the 
atmosphere, which reached its height between October 26 and 29. 

It is easy to understand that, given all the above-mentioned circum¬ 
stances, which conspired to bring about the drying-up and death of the 
fungus, the latter was obliged to produce more resistant organs than the 
delicate mycelium and conidiophores. The author indeed believes that, 
in the Ascomycetes, peritheda instead of being a means of sexual reproduc¬ 
tion — which is often non-existant or abortive in many of these fungi — 
are true organs for resisting unfavourable surrounding conditions, and 
drought in particular, for when the temperature is low, even the most 
delicate fungi suffer little, provided they are not growing in too dry a 
medium. 

The author thinks that the peritheda found on Q. Robur var. sessi- 
liflora and pubescens are to be attributed to Microsphaera quercina (Schw.) 
Burr.; whereas, on the other hand, those seen sporadically before 1907, 
on oaks in Portugal (rl idium quercinum , Thiim, on Q.racemosa , in Italy, 
{Microsphaera on Quercus sp.), and in Switzerland {Microsphaera on Q. 
Robur var. peduncuiaia ) are to be regarded as belonging to Micr. Alni 
(D. C.) Wint, 

If this view is accepted, the <f oidium ” of the oak must be regarded 
as a separate form, quite distinct from O. quercinum Thiim, to which, for 
reasons of priority, belongs the name of 0 . gemmiparum (Ferr. Pezr. (= Q. 
quercinum Thiim var. gemmiparum Ferr. 0 . alphitoides Griff and Maubl). 


509 - Varieties of Wheat, Barley and Alfalfa Resistant to Fungoid Diseases in Mahn- 
' dorf, Germany. — see No. 478 of this Rei%ew. 


- n Tabae bleu” in Mauritius, Resistant to Disease, — See No. 504 of this Review. 

57* -"Sfeah” Vine Resistant to Oidium and Mildew in Italy. — See No. 5x3 of this 
Review, 
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572 - The Pre-Soak Method of Seed Treatment: Means of Preventing Seed Injury 
Doe to Chemical Disinfectants and of Increasing Germicidal Efficiency.— Braun 
H., in Journal of Agnculiuial Research, Vol. XDt, No. 8, pp. 362-392, figs 9, tables 13, 
pi. 14, bibliogr. of 10 works. Washington D. C. July 15,1920. 

The use of disinfectants to prevent seed injury is generally attended 
by retarded seed germination. Pathogens on the seed coats, present in 
dry bacteria, fungus spores, or dormant mycelium, are usually in a resting 
stage, and as such, require the use of disinfectants in a fairly strong con¬ 
centration 1: 80 for copper sulphate, and 1: 200 or 1: 320 for formalin 
which often act very detrimentally on the germinating wheat seed. The 
use of lime after copper sulphate, while beneficial to a certain extent, does 
not entirely prevent seed injury, nor has the detrimental effect of formalin 
been up till now fully counteracted. The economic importance of the 
- annual loss of grain due to seed treatment is such that, during the recent 
war, the War Emergency Board of the American Phytopathological So¬ 
ciety conducted an elaborate series of tests of standard grain disinfectants. 

In the course of investigations on the black chaff bacterial disease 
caused by Bacterium transhtcens var. undulosum (1) under the direction 
of Dr. E. F. Smith a new and effective treatment was employed. 

Greenhouse and field experiments here reported showed that this 
detrimental effect can be diminated for standard varieties of wheat by 
allowing the seeds to absorb water for 6 hours before submitting them to 
the treatment with formalin or copper sulphate soaking for a period of 
10 minutes and covering for6 hours (here designated the pre-soak method), 
is better than leaving in water for 6 hours. Similar results were obtained 
in experiments with barley, oats and maize. 

The saturation of the seed cells and cell walls with water during the 
pre-soak period appears to be the factor counteracting the injurious effect 
on seed germination by diluting the disinfectant beyond the point of injury 
as it diffuses into the tissues and also by considerably decreasing the amount 
which may penetrate into the tissues later. In addition to this, it tends 
to stimulate dormant bacteria and fungi into vegetative activity, thereby 
rendering them extremely susceptible to the subsequent action of the dis¬ 
infectant. 

Actual stimulation of germination has been observed repeatedly in 
pre-soak-treated seeds, a factor which minimises the danger of exposure 
to the attack of soil organisms during this susceptible period. 

The bacterial blackchaff disease of wheat can be controlled without 
any injury to seed germination, by a 6 hour pre-soak of surface - in¬ 
fected seeds in water, followed by a 6-fiour treatment with formalin 1:400. 

In practice, wheat seeds after being screened, should be soaked in 
water for 10 minutes at about 6 a. m., drained, covered and set aside moist 
until noon, then soaked with formalin 1: 400 for 10 minutes, drained, co¬ 
vered and set aside moist until 6 p. m., and then spread out to dry over 
night to be planted the next day. 




(1) See R. Oct-Dec. 1919* No. 1268. (Ed) 
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It shouM be noted that this treatment increases the bulk of the dry 
grain about 25 %. 

Tn applying this method to other kinds of seeds, the length of time for 
the 2 parts of the process i. e. the pre-soak period and the subsequent disin¬ 
fectant treatment period, should be governed by the following factors: 
a) the rate of absorption of water by the seeds ; b) the susceptibility of the 
seeds and pathogens to the disinfectant, c) the respective periods necessary 
for the beginning of seed germination and of vegetative activity of the 
pathogens. 

In no case should the pre-soak period be continued up to the time seed 
germination begins. The length of time necessary for the seeds to absorb 
about 30 % of their weight of water is suggested as the length of the pre¬ 
soak period when not conflicting with other factors involved. 

573 - Injury to Wheat Seed Resulting from Drying after Disinfection with Formal¬ 
dehyde. — Hurd, A. M. (Office of Cereal Investigations, Bureau of Plant Industry, United 
States Department of Agriculture), m Journal of Ayicultural Research , Vol XX, No. 3, 
pp. 200-243, tables 16, pi 6, bibliogr of 77 works. Washington, D. C , Xov 1,1920. 

The investigation of the post-treatment action of formaldehyde on 
seeds was begun in 1918 in the plant pathology laboratories of the Uni¬ 
versity of California as a part of the cereal-smut eradication campaign 
conducted by the U. S. Dept, of Agriculture, and lasted over a period 
of 9 months. The seeds treated were left for 10 minutes in a 0.1 % solution 
of formaldehyde followed by a draining period of 10 minutes. 

The outstanding fact shown by these experiments is that all the seed 
treated with formaldehyde solution and then dried by exposing to the air, 
was either killed or seriously injured after 3 to 6 days, while that treated 
at the same time and stored at the same temperatures, but kept damp 
by sealing in jars, was practically uninjured up to the time it was destroyed 
by moulds. No injury was caused by treating wheat with either a 0.1 % 
(1:40) or a 0.2 % {1: 20) solution of formaldehyde, if the seed germinated 
immediately after treatment. 

To detect the presence of formaldehyde on treated seed. Token's (i) 

" silver mirror ” aldehyde test was used. This injury to seed after drying 
is apparently due to a deposit of paraformaldehyde on the seed which forms 
as the formaldehyde solution evaporates. The former, being volatile is 
constantly breaking down into formaldehyde gas, and thus concentrated 
and within such dose contact with the seed, penetrates slowly. 

Humidity is evidently a determining-factor in seed injury during sto¬ 
rage. There was no injury" in an atmosphere containing 70 % humidity 
and above, when the seed was not attacked by moulds. A lower percen¬ 
tage encouraged injury, especially intermediate humidity contents, as it 
was found that seed stored in an absolutely dry chamber was almost uni ti¬ 


ll) Touldn’s reagent i& made by dissolving 3 gm silver nitrate in 30 gm water and 3 gm. 
sodBNsi hydroxide in 30 gm water The silver oxirle precipitate produced dissolved by ad- 
diagammonia (s. g., o 923) (.4 uthot ’? mh) 
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juied. Temperature may also be an important factor, but its relation 
to the problem has not yet been determined. For the maximum seed 
injury as a result of drying after treatment with formaldehyde it is evident 
however that there should be an optimum atmospheric humidity to permit 
first, the formation of paraformaldehyde, and second, formaldehyde gas 
in the seed. 

Aeration of the treated seed is advisable in order to hasten evapora¬ 
tion of paraformaldehyde, and the consequent escape of the gas from around 
the seed. It was found for example that barley was less susceptible to post¬ 
treatment injury when dried after soaking in a 0.1% solution (probably 
due to protection afforded by the glumes), but when stronger solutions 
were used the injury was very severe. 

Seed dried for 1 hour by being thinly spread on towels in the laboratory 
and then sealed in bottles was uninjured after weeks of storage: but seed 
dried longer, although not injured by rapid drying was injured upon being 
sealed, probably because of the concentration of gas in the bottle as a re¬ 
sult of decomposition of the paraformaldehyde on the seed. Treated seed 
dried from 5 to 24 hours was more severely damaged upon being sealed 
than when dried for a longer time. 

Soightuns were found to be uninjured by either a 0.1% or a 0.2% so¬ 
lution of formaldehyde even after weeks of drying (probably due to pro¬ 
tection by glumes or thick seed coats). 

Dry storage injury can according to the author, be entirely avoided 
by simply washing the seed with water after treatment. 

574 - Scterotinia Minor n. sp. Injurious to Lettuce, Celery and Other Crops 
in the United States.— Jagger, 1. C., in Journal of Agricultural Research, Vol. XX. 
No. 4, pp. 331 - 334 * pL r. Washington, D. C., Nov. 15, 1920. 

Smith recorded in 1900 the occurrence of a fungus similar to Sdero - 
tinia Libertiana Fuckel, which, however, produced much smaller sderotia, 
in green houses, Massachusetts, where it was causing destructive rot of 
lettuce. Duggar (1909) states that a similar fungus occurred on lettuce in 
the vicinity of both Boston and New York City It was collected in 1912 
and again in 1914 at South Lima in Western New York, where it 
seemed to be well established and was causing considerable injury to let¬ 
tuce grown on muck soil In 1914 it was collected also on lettuce in a green¬ 
house at Rochester. N. Y. In the autumn of 1919, the fungus was 
frequently noticed on celery and lettuce in the vicinity of Philadelphia. 
During the winter of 1919-1920, the author observed the fungus causing 
distinct damage in a single field of lettuce at Sanfoid (Florida). 

The fungus causes a very rapid decay and collapse of growing lettuce 
plants. The disease produced is almost identical with that caused by 
Sc. Libertiana. A soft, watery decay may begin at any point on the plant, 
but usually on the lower leaves, which rest on the ground, or on the stem 
near the ground. The tot spreads very rapidly and usually the main 
stem and bases of the leaves are soon attacked. The result is a rather sudden 
collapse of the whole plant which is rapidly converted into a soft, watery 
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mass. When the decayed mass is pulled apart, the spaces between and 
around foe decayed leaves and stem are found to be filled with white wefts 
of mycelium, which in a few days are replaced by numerous small black 
sderotia. General observations indicate that the fungus possibly causes 
a rather more rapid decay and collapse of plants than is caused by Sc. 
Liberiiana . The wefts of white mycelium in decaying plants are less con¬ 
spicuous and the sderotia are much smaller and much more numerous 
foati in plants attacked by Sc. Liberiiana. 

On several occasions, portions of culture media covered with mycelium 
of the fungus have been placed on growing lettuce plants. When moist 
conditions have followed the inoculation, characteristic rapid decay has 
invariably resulted. H. H. Whetzee found that the fungus was capable 
of attacking a large number of different plants. 

As a result of io years experimental investigation, the author condudes 
that the fungus ‘in question may be considered as a distinct species of 
Sc. Liberiiana. As it seems to agree with no spedes hitherto described 
it is designated by the name of Sc. minor n. sp. 

575 - Bacterial Disease o l the Richardia, in England. — bewiey, w. f. (Experi¬ 
mental Station, Cheshunt), In The Gardener's Chronicle, vol I/XIX, No. 1787, p. 152. 
Eondon, Mac. 26, 1921. 

A disease of the Richardia which is causing serious losses to commercial 
growers of tins plant is being investigated. The first symptom of the di¬ 
sease is the arrested devdopment of the aerial portions. This persists 
for some weeks and is followed by a yellowing and withering of the leaves. 
The adventitious roots are brown and watery, finally becoming merely 
empty tubes, and the rot spreads into the conn itself, where local soft 
rots occur around the base of the roots. Finally, in an advanced stage of 
the disease, the greater portion of the corm becomes rotten, leaving only 
a healthy portion at the base of the leaves. Frequently edworms (Anguil- 
Udidae) and spring-tails (Collembola) are present, but they are only se¬ 
condary, the primary cause of the disease being bacterial. 

The casual organism has been isolated and shown to be pathogenic. 
It is a bacillus, but apparently not identical with Bacillus aroideae Town¬ 
send, described as producing a rot of the leaves and conns of the Calla 
aethiopica (= R . africana). It is, however, identical with an organism which 
has been under investigation for some months, and which rots tomato 
fruits, potato tubers, turnips and cabbage stalks. The disease may be 
transmitted in drainage water and cow dung. Heavy watering assists 
the progress of the disease, while dry treatment hdps the plants to recover. 
Once the disease symptoms appear it in advisable to give water only in 
the form of overhead dampings, and all diseased plants should be isolated 
at once. Preliminary experiments indicate that successful control of the 
Ifeease may be accomplished by removing the conns from the soil 
aUS treating them with formaldehyde solution, mercuric chloride or hot 

* 


[514-SIS] 



DISEASES OF VARIOUS CROPS 649 

576 - Gloeosporium Bombacis n. sp. a Melanconia Injurious to the Ornamental 
Malvacea, Bombax insigne. , in Brazil, — pdttemans, a., in the Bulletin 
de la Societe de Pathologic vegetale de France , Vol. VH, Part 3 > PP- 74 - 75 - Paris, 1920. 

In a nursery-garden situated in the neighbourhood of Sao Paolo (Bra¬ 
zil), five or six specimens of Bombax insigne , which were 1 to 2 metres 
high, were attacked almost simultaneously by a disease causing the death 
oJt all the green shoots. 

There appeared on the cortex of the green shoots, large irregular 
patches of a light-brown colour, which subsequently changed to a darker 
brown. Then, some rounded or oval bodies of a lighter shade and from 
8-10 mm. in diameter developed at certain points; these soon proved to 
be the acervoli of a species of Gloeosporium , which the author regards as 
new to science, and has described under the name of GL Bombacis . 

Later, the cortex of the plant became whitish and of an almost horny 
consistency; subsequently, some new shoots grew out of the lignified 
part of the stem which had remained healthy, a ring of wound callus ha¬ 
ving been formed. « 

These fresh shoots were in turn attacked by the parasite. The young 
plants would certainly have perished, had they not been carefully sprayed 
with Bordeaux mixture. It is also possible that the change which took 
place in the meteorological conditions helped to arrest the disease, which 
destroyed 10 % of the specimens it attacked, but has not again made its 
appearance. 

577 - The Effect of the Polyporea, Forties fulvus on the Almond Tree in Italy, — 
Rivera, V., In Le Staxioni sperimentalt agrane italiane , Vol. 1 , 1 V, Paris 1-3* PP- 114- 
118. Modena, 1921. 

In the province of Aquila in the Abruzzi, old almond trees are often 
found to be attacked by Fomes fulvus (Scop.) Fries. The fungus is eas¬ 
ily recognised by its conspicuous fructifications, which generally grow 
on the outside of the branches, and usually very near the points of pruning. 
Most of the trees that harbour the parasite appear withered; the branches 
on which the fructifications appear dry up first and, as a general rule, the 
whole tree soon afterwards dies. The wood shows signs of alterations 
that are often of a serious character, and are either limited to special 
zones, or extend over large areas affecting the cambium, parenchyma, 
vessels, fibres, and the cells of the medullary rays. In the first stage, these 
tissues turn black and later on, are replaced by a yellowish-white sub¬ 
stance. The alteration of the wood proceeds from above downwards, 
and is most advanced in the portion of the branch bearing the fructifi¬ 
cations of the parasite, and least in the parts at the greatest distance from 
it. In cases of serious infection, the wood is altered to such an extent, 
that its loss of weight and consistency renders it of little use, not only for 
timber, but even for fuel. 

The mycelium of F. fulvus sometimes grows to an extraordinary 
extent, forming in the cambium zone, a thick continuous felt-like layer, 
easily detached from the wood. 
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Occasionally the fruddfications of the fungus are absent. This hap¬ 
pens in the less serious cases; if the tree is cut, only one or more inter-radial 
zones are affected, and usually the disease is limited to one branch, or part 
of the trunk; in such a case, the fungus lives at the expense of its own 
mycelium. According to observations ranging over a considerable time, 
the author thinks that he can affirm that the development of the mycelium 
in the host plant usually continues for some years, the fructifications only 
being formed when the tree is about to wither, and a difficult period is 
beginning for the parasite owing to the exhaustion or serious affection 
of its host. 

There is another case in which the fungus brings about the death 
of the tree in a less direct, but no less inevitable manner. Sometimes al¬ 
mond-trees are uprooted because they are seriously infected by the fungus, 
or have died from its attacks, in which case, young trees are planted in 
their place, or within a radius of from 6-10 m., in order to fill up the gaps, 
and seem to do well for a variable number of years, when suddenly, with¬ 
out any symptom of disease, they die-. As no mycelium is found on the 
roots of young trees succumbing in this manner, it can only be supposed 
that their death is due to some more or less toxic substance, which is not 
easily dissipated through the soil, and is produced by chemical changes 
taking place in the old, dead, and perhaps rotten roots, or else to substances 
produced either by the fungus or its host and which have remained in the 
soil during the life-time of the diseased tree. 

As to the origin of the malady, and the way in which the fungus passes 
from tree to tree, it must be remembered that rows of almonds are regularly 
destroyed. This would seem, at first sight, to argue that the fungus finds 
entrance by way of the roots, but the long series of observations made by 
the author has provided another explanation of the phenomenon in ques¬ 
tion. As a matter of fact, the lower parts of the trees, and especially the 
roots, are the portions least affected, for the top of the tree suffers most 
from the parasite, the portion nearest to the fruits being chiefly selected 
for attack; hence this is the earliest seat of infection. 

If it is also remembered that the fruits are the point of attack, and 
that almond-trees are generally pruned in rows, it can easily be seen that 
pruning operations are the most general means of spreading the disease, 
and of introducing the fungus into the tissues of its host. 

The pruner with his infected knife passing from tree to tree actually 
inoculates healthy individuals with the disease. From the point of section, 
the mycelium would spread through the living culture medium provided by 
the tree itself, and would continue increasing for several years, only pro¬ 
ducing fructifications when its dying host rendered its existence precarious. 

When once the almond-trees begin to wither owing to the attacks 
of the fungus, little can be done to save them. 

An efficacious method of preventing the spread of the disease would, 
however, be to persuade the grafter to sterilise his knife either chemically, 
or by means of heat; in this way, the infection could not be conveyed 
during pruning operations. 

[WTJ 
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WEEDS AND PARASITIC FLOWERING PLANTS 

578 - Co mmo n Weed Seeds Found Amongst Alfalfa Seed in New South Wales.—See 
No. 493 of this Review. 

579 - Weed Control Measures in Canada. — Gumming, m , bradt, e. p., Roy, i,. p , 
Bo witt, J. E., and McCaig, J., in The Agricultural Gazette of Canada , Vol. VII, No. 
6, pp. 484-488, figs 6 , Ottawa, June 1920. 

Report of the latest measures taken in the control of weeds by the mu¬ 
nicipal councils in conjunction with experimental work in the provinces 
of Nova Scotia, New Brunswick, Quebec, Ontario and Alberta. 

Co-operative experiments in weed eradication have been conducted 
during the past 8 years with the Ontario Agricultural College. The results 
obtained permit the following conclusions : 

1) Good cultivation, followed by rape sown in drills provides a 
means of eradicating both Perennial Sow Thistle (Sonchus oleraceus) and 
Twitch Grass (Agropyron repens ). 

2) Rape is a more satisfactory crop to use in the destruction of 
A. reprns than buckwheat, and will act as a destructive agent to both 
A. repens and S. oleraceus to a greater degree when sown in drills and cul¬ 
tivated than when sown broadcast. 

3) Thorough deep cultivation in the autumn and spring, followed 
by a well cared for hoed crop will destroy Bladder Campion [Silene inflatd ). 

4) Wild mustard may be prevented from seeding in oats, wheat or 
barley by spraying with a 20 % solution of iron sulphate, without any 
serious injury to the standing crop or to a fresh crop of clover. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

580 - Foreign Coleoptera Observed in Latium. — i/cigioni, p., in the Am della Pon- 
ttficia Accadcnua Romana det Nuovi Ltncei , \ pp Rome, December 19,1920. 

In order to control the scale-insects Diaspis pentagona and Aonididla 
aurantii , Prof. E. Silvestri liberated, in Rome, in 1910, several specimens 
of Rhizobius lopkantae, an Australian coccindlid, which is a natural enemy 
of the two above-mentioned pests. No-one, however, has observed whether 
Rhizobius has become acclimatised and has increased in numbers. Be- 
ween the end of October and the end of November, 1920, the coccindlid 
was found in large numbers in a garden near Rome, but only on the leaves 
of the ivy and geranium. 

The curculionid Pantomorus [Aramigus) ftdleri, which is possibly a 
native of the United States or of Mexico, does injury to citrus trees and a 
number of other plants. The author found, early in October, 1916, two 
specimens of this insect in a garden in Rome, where it seemed so far to 
have done but little harm. Many other specimens of Panl. falleri were 
discovered in October, 1920, in a garden on the outskirts of the same city. 

Spermophagus subfasciatus (fam. Bruchidae ), which was introduced 
accidentally with some beans from Brazil (1) was found, in 1917, in Sicily 

(1) See May 1918, No. 605. {Ed.) * 

[*T8-58t] 
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(near Messina), and also repeatedly on the walls of houses in the centre of 
Rome; it was also collected in summer in fields in the vicinity of the city 

Coccotrypes dactyliperda , a native of Africa and of the East Indies, 
where it lives as a parasite on Phoenix dactylifera, Areca Catechu, and 
Hyphame thebaica , has been found in many parts of Italy (in the Trentino 
it is said to attack the olives) and has also been met with occasionally 
in Rome, on the city walls. It has also been caught on the wing, at dusk, 
in villas in the suburbs of the town. 
r 

5S1 - Fruit Files Introduced Into Egypt.— Adair, E. W., In The Agricultural Journal 
of Egypt, VoL X, pp. 18-20. Cairo, 1920. 

The existence of 4 species of fruit flies. (Diptera, Fam. Trypaneidae 
syn. Trypetidae ) has been reported in Egypt 

1) Ceratitis capitata . Wied., on oranges, guavas, peaches, etc. 

2) Dacus longisfylus Wied., in Calotropis procera . 

3) Undetermined species, collected from fruits of Zizyphus Spina¬ 
ch) isti coming from Assiout. 

4) Undetermined species, collected from Carthamus tinctorius , 
coming from Ibrim in Tower Nubia; this Dipteron probably attacks 
the terminal inflorescences. 

Three other species have been obtained from imported fruit. None 
of these appeared to have existed in the country previously and as they 
are all very injurious, precautions should be taken to avoid their spread. 

1) Chaetodacus zonatus Saund: a specimen of this dipteron has 
been collected from a damaged mango confiscated at Port Said. 

2) Dacus olcae Gm. obtained from gre^n olives sent from Cyprus 
to Alexandria; the sample was received October 30,1916 and an adult emer¬ 
ged on January 20 the following year. 

3) Rhagoletis [Carpomyia) pardalina Big., attacks Curcurbitaceae. 


582 - Degeeria cof laris, a Dipteron Deported as a new Parasite of Galeru- 
cella luteoia in Italy. — Thompson, W. R„ in the Bulletin de la Soctelc entomo- 
lojque de France , Year 1920, No. 10, pp. 180-184,1 fig, x pi. Pans, 1920. 

From adult specimens of the elm Galerucella {Gal. luteoia Mull) col¬ 
lected in the spring at Bevagna, in Umbria, the author bred, at the end 
of May, 1917, numerous specimens of Erynnia nitida R. D. as well as a 
tachnid dipteron already known as an endophagous parasite of the larva 
and adult forms of the dm Galerucella, and also some individuals of a 
tachnid which was determined as Degeeria collaris Fall. 

It is probable that the larvae of D. collaris, like those of E. nitida, 
over-winter in the body of their host. The larvae of the latter insect 
pupate in the remains of G. luteoia , but those of D. collaris leave their host 
when they reach maturity and pupate in the open. 

The article contains detailed morphological information respecting 
this new parasite of the eb$ Galerucella. 
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583 - The Golden BactodWoodpeeker (Bracfiypfe/vftts aurantius), Bird Useful- 
in Agriculture on India. — Fletcher, T. B., and Inglis, C. M. f in The Agricultural 
Journal o! India , \ol. XV, I*t 5 > PP- 481-481, pi. 1 (col.). Calcutta, Nov. 1920. 

The Golden backed woodpecker [Brachypternus attraniins) is common 
in India and Ceylon. 

Ants appear to constitute a large part of its normal daily food, which 
consists almost entirely of insects; in addition to the ants, it feeds also 
on numerous small beetles, caterpillars and bugs, and occasionally on 
buds and fruits. 

Ah examination of the stomachs of 16 birds captured at Pusa showed 
3921 insects of which the great majority were ants, and it is notable that 
only one of these 16 birds was found to contain any longicorn beetle larvae, 
although observation renders it certain that this bird does feed to some 
extent on wood boring insects. In Eastern Bengal it is stated to feed on 
the larvae and pupae of Hoplocerambyx spinicornis , a longicorn borer pest 
of sal [Shorea robusta), and in Madras it is stated to be very partial to toddy- 
palms, which may be due to the fact that these trees are infested by Oryc- 
ies rhinoceros and Khynchophorus fcrrugineus. At Pusa many of the dead 
branches of Daihergia Sissoo, tapped by this woodpecker, are infected with 
the termite Coptotermes heimi which probably provides a certain amount 
of nourishment to the bird. 

Although not much is yet known of B. aurantius from the biological 
aspect, it is only right to include it amongst the useful birds from the 
agricultural standpoint. 

In Bengal, Burma, Madras, Bombay and Assam, this bird is protec¬ 
ted by law throughout the whole year. 

584 - ’’Tanglefoot” a Means of Controlling Operophthera (Cheimatobia) 
brumal a and Hibernia defoiiaria, Macrolepidoptera Injurious to Fruit 
Trees in Franco. — Paillot, a., ill the Comptes rcndus des stances de VAcademic 
d*Agriculture de France , Vol. VII, No. 10, pp. 374 - 277 . Paris, 1921. 

In the Rhone Valley, as in many other parts of Prance, the caterpillars 
of Oparophthera [Cheimatotna) brumata do great injury to the fruit trees. 
A method of controlling these pests which has long been adopted in the 
valley, consists in placing round the trunk, at a man’s height, a band of 
viscous substance which prevents the wingless females from ascending 
the tree for the purpose of laying their eggs. Most of the mixtures used 
have a taj basis, and have the defect of drying too rapidly; further, they 
are harmful to the trees, and so cannot be directly applied to the cortex 
of the plants requiring protection. 

Since November, 1918, the Entomological Station of Saint-Gerus- 
Laval (department of the Rhone; has been making experiments with an 
American speciality known as “ Tanglefoot, " which is widely used in the 
United States. The first trial of this viscous mixture was carried out 
by applying it to the trees of the Station garden, which had all been inju¬ 
red to some extent in the spring by the caterpillars of Op. brumata, and also 
by the larvae of Hibernia defoiiaria . " Tanglefoot,” being innocuous to 
the tree, can be directly applied to the cortex, which greatly simplifies 

J>*3 ft**] 
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the operation, by means of a wooden spatula; the layer must be suffi¬ 
ciently thick, and the width of the band should be about a hands-breadth. 
It is reckoned that a vessel containing i kg. is sufficient for the protection 
of twenty tree-trunks of average girth. The trees upon which the exper¬ 
iments were made remained quite immune from the attacks of Op. bru¬ 
mata , not only for the next year, but also for two subsequent years. 

With a view to determining the real value of “ Tanglefoot ”, a large 
number of experiments were carried out against Op. brumata and Hib 
defoliaria in 1920, in the Departments of the Rhone and of the J>r6me, 
as well as in the northern part of the Department of the ardiche. The 
results proved that "Tanglefoot” is the most perfect viscous mixture 
at present known. Its use should be encouraged and popularised in all 
districts where much injury is wrought by Op. brumata and Hib. defoliaria . 

In every case, not only the females but also males of both macrole- 
pidoptera were captured by means of the viscous bands; the proportion 
of males being always very large, although they are provided with normal 
wings 

" Tanglefoot ” might be purchased by a Cooperative Society foimed 
for the purpose, or by syndicates or other agricultural organisations. In 
the latter case, it would be necessary to make joint purchases, in order 
to reduce the cost of carriage and insurance. The question of direct 
State assistance in the form of exemption from Customs Duties might 
also be taken into consideration. 

585 - Pyrausta nub Hal is , Mierolepido pteron Injurious to Maize, and Sti/p- 
notia salicis , Microlepidopteron Injurious to Poplar Trees Two new Inseet 
Pests Recenty found In Canada. — Me Uaine, u. a, (Division of Foreign Pests 
Suppression, in The A*,1 cultural Gazttiu of Canada , Vol. 7, No 10, pp. 793 - 794 * 
Ottawa Oct 1920) 

On August 10, 1920 at Lorraine Station, Welland County (Southern 
Ontario}, some suspicious looking larvae were found infesting maize. The 
caterpillars were small and the amount of damage done was light. Searches 
were made eastward and along the shore of Lake Erie and it was noti¬ 
ced that the intensity of attack increased until it was finally centred 
in the vicinity of Ridgeway and Crystal Beach, Specimens were identified 
as the European maize borer, Pyrausta nubilalis Hubn (1). According to 
the latest reports the infested area extends from Fort Erie on the east 
to Dtumville on the west along the Lake Erie shore, and about 20 miles 
inland On August 23, samples of caterpillars also proving to be P. nu¬ 
bilalis, were reported on the maize in the vicinity of St. Thomas; 5 % 
of the plants in the fields examined were found attacked by the pest. 
Judging from the search work results up to September 5, this second 
(St. Thomas) outbreak was more intensive and widespread than the first, 
and extended from Straffordville (Elgin County) on the east to Rodney 
on the west, and Strathroy on the north. 

(x) See It, Oct-Dec. 1919, No. 1289; R. Apr. 1920, No. 474 . (£?£) 
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In the latter part of July, 1920, au outbreak of caterpillars was no¬ 
ticed in New Westminster B C. A collection was made, the moths reared 
and adults of the satin moth [StilpnoUa salicts I/.) were obtained (a pest 
already well known in Europe and Asia which often severely attacks 
poplars and willows). The first record on the American Continent was, 
made in the spring of 1920, when it was discovered in the vicinity of Boston 
(Massachusetts). 

586 - The Bean Weevil (A canihoscelides obtectus) in Austria (1) — Tschermak, 

E, m the Wiener Landwirtschaitliche Zeitung , Year IyXXI, No. 17, pp 102, 6 figs. 

Vienna, Pebruary 26, 1931. 

The presence of Brmhidius obtectus (= A canihoscelides obtectus ) was 
observed for the first time at Vienna by the author in 1918, when he only 
found three beans attacked by the insect 

In 1919, the weevils were somewhat more numerous, but still only 
a few seeds were affected. In 1920, the bean-crops were infected by these 
pests, the attack being quite unexpected. Beans in the neighbourood 
of Vienna suffered in the same way, especially the white varieties, the 
coloured varieties being less attacked. 

The author mentions the control measures usually adopted against 
this coleopteron. 

5S7 - Pectinophoragossypiella , Microlepidopteron Injurious to Cotton in 

Montserrat and St. Kitts, West Indies (2) — The Board of Traie Journal and Com¬ 
mercial Goxtite, Vol CVl, (New Series), No. 1260, pp 239-240 Iyondou, March 3, 1922. 

The Pink Boll worm {Gelechia gossypiella = Pectinophora gossy- 
piella) was found in cotton plantations on November 5,1920, in Montserrat, 
and on November 15, in St. Kitts. These are the first recorded occur¬ 
rences of this pest in the West Indies. 

Investigations proved that the pink boll worm has not been found 
in Antigua and Nevis; in Montserrat and St. Kitts, it is, however, now 
well established. The distribution has followed very much the same lines 
on each of these islands. Apparently introduced at or near the port, 
the insect has spread considerably to the north along the western coast; 
it has spread but little to the south and east. 

Only one theory so far appears to furnish an explanation of this in¬ 
vasion. This concerns a steam-ship coming from Brazil and having a 
cargo of Brazilian cotton and cotton seed (this has not been fully authen¬ 
ticated). During the fust fortnight of June 1920, the ports visited were 
in Montserrat, St. Kitts and Antigua. Just at this time there would 
have been cotton growing near the sea in a suitable condition for pink 
bollworzn attack, these coming from the caterpillars in the seed in the ship's 
hold. At Antigua, however, there would only have been a small amount 
of cotton near the anchorage, and that was old cotton, which was being 
destroyed at that time. The new crop was not planted in that part of 
Antigua until August. 

(1) See R. May, 1918, Nos. 605 and 606. {Ed,), 

(2) See R. March 1919, No. 405. (Ed.) 

[585-58*] 
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Allowing about 4 Yz to 5 weeks for each generation of Peel. gossypiella, 
there would have been time for the development of some four or five ge¬ 
nerations of pink bollworm from the time of its introduction in June until 
its discovery in November. 

The spread has been almost entirely with the wind or across its pre¬ 
vailing direction, and very little against it. 

Several measures of control have been suggested and the advisable 
precautions which should be taken in districts so far unattacked. 

588 - Studies on the Life- History and Habits of EuteUix tenet!a , the Beet Leafhop¬ 
per, in Idaho and California.— Stahl, C. F., in Journal of Agricultural Research , Vol- 
XX, No. 4, pp. 345-252, pi. 2, bibliogr. of 7 publications. Washington D. C. 1920. 

Summary of observations bearing on the life history and habits of 
the beet Eutettix tenella Baker (Fam, Jassidae) made during the past few 
years at Jerome, Idaho, and in the sugar beet growing regions of California. 

A description is given of the egg, nymph and adult stages; there 
is little difficulty in distinguishing the beet leafhopper from certain species 
of Agallia and Cicadula 6 -notata Fallen, although there is a distinct re¬ 
semblance between E. tenella and these species. 

E. tenella deposits its eggs on various plants (Salsola Kali var. tenui- 
folia , Erodium cicidarium and E. moschatum , Chenopodium spp. an&Atri- 
plex spp.}; it, however, apparently gives preference to the sugar beet. The 
maximum number of eggs deposited by one female alone was 247. The 
incubation period ranges from 10 to 15 days, and the nymphal period 
from 25 to 52 days. 

There was only one brood in Southern Idaho, but in California two 
and even four generations have been notified. 

In Southern Idaho the earliest record of the leafhopper in the cul¬ 
tivated sugar beet fields was in June; oviposition begins as soon as the 
adults appear and continues throughout the season. After the crop is 
finished, the hibernation period commences. 

In California, the leafhoppers first appear in the spring, about April 1, 
and continue until cropping time; attention is directed chiefly towards 
wild vegetation. There is no true hibernation in the districts of California 
under observation. 

The following three species of egg parasites have been reared and 
studied (given in order of importance): Polynema euteitixi Girault, Abbella 
subflava Girault, and Anagrus giraulti Crawford. As parasites of the 
nymphs and adults two species have been reared viz. Pipimcnlus industrius 
Knab., and P. vagabiindus Knab; and the first of these was quite effective. 
Dryinid parasites, also were reared but are considered of negligible im¬ 
portance from the economic standpoints. 

589 - Enemies of the Edible Bate in India.— See No. 507 of this Review. 
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590 - Hemerocampa pseudotsugata, New British Columbia Tussock Moth 
Jhiurious to Douglas Fir (Pseudotsuga Douglasff), In British Columbia. — 
Me DracrouGH, J, in The Canadian Entotnoloztst, Vol. 1 , 111 , No. 3,pp 53-56. London, 
Match, 1921. 

A macrolepidopteron determined by E. H. JBiackmorb {1918) as 
Hemerocampa vetusta gulosa Hy. Edw. has been reported during the past 
few years, as damaging the Douglas fir [Pseudotsuga Douglasii ) in certain 
districts of British Columbia. 

A number of eggs of the species was collected in the spring of 1920 
at Chase, B. C. and from these a limited number of adults were obtained 
at Ottawa. These were fed until half grown on hemlock ( Tsttga canaden¬ 
sis) and were then transferred to Ps. Douglasii, The moths emerged in 
the first weds: of July, an earlier date than that given by Bi^ackmore. 

After dose observation of the different stages of devdopment of the 
macrolepidopteron in question, the author was led to consider this a new 
species which he described in detail under the name of Hem . pseudotsu - 
gala, 

591 - Pissodes notatus, Coleopteron injurious to Pines in Uruguay.— Trujillo 
Pblufpo A, in Li Propaganda Rural , Yr. XIX, No. 4to, pp. 2. Montevideo, 1920. 

In various pine forests along the coast of Maldonado (Uruguay), a 

small insect has been notified which has caused damage to young planta¬ 
tions leading to the loss of thousands of trees. Although the plantations 
suffered considerably, groups of five or six trees were left standing. 

A visit to the district, made on September 4,1920, resulted in obser¬ 
vations giving evidence of the fact that on the trunks of several pines 
showing signs of obvious injury or already dried up, were certain larvae. 
These, on transportation to the laboratory for breeding purposes, changed 
to nymphs (the first were observed on September 18) and later (October 6) 
to perfect insects, which proved to be the Curculionidae Pissodes not at us. 

On a second visit made on October 9, the insect was found again in 
the nymph stage in other pine forests. 

It seems probable that the Coleopteron in Uruguay produces two 
generations per year 

As a means of control, it is recommended to root up all the wasted 
trees and those on the verge of wasting as the coleopteron shows a marked 
preference for trees already weakened for other reasons. When a planta¬ 
tion has been attacked by this insect, it is advisable to carry the uprooted 
trees to a selected spot, and construct a fire in such a manner as to thor¬ 
oughly bum the bark and destroy the parasites which are hidden therein. 
Trunks thus treated may be used afterwards for various purposes. 


Aepredo Ruggeri, gerente responsatrile. 
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The Agricultural Institute of Algeria 

By M Brunei, 

Director General of Apiculture, Commerce and Colonisation, Algeria 

(i Communicated by M Louis-DOP, Delegate for Algeria , 

Vice Piesident of the Institute), 

At a time when everyone recognises the prime importance of inten¬ 
sifying agricultural production by rational improvement of the soil, 
with the object of re-establishing economic equilibrium in the world, 
and, consequently, the necessity of extensive technical instruction for 
agriculturists, especially those in the Colonies, the Agricultural Institute 
of Algeria merits especial notice. 

This Institute originated in the conversion, unanimously asked for 
by the Algerian Assemblies in the Session of October, 1920, of the ins¬ 
titution founded in 1905 at Maison-Carree (Algiers) under the title of 
u fieole d’Agriculture algerienne 99 

It seemed indeed that the new name was more suited to the func¬ 
tions of the institution as it had to deal with both teaching, agricultural 
experiments, and the diffusing ot agricultural knowledge. It perpetua¬ 
tes, at the same time, the progress made by the institution since it re¬ 
opened after the war, in October, 1919, and the standard of the education 
there given 

* Regarding the progress made by the School itself it suffices, so as 
to show its importance, to record that it had 211 pupils on its books from 
1905 to 1914, an annual average of 23, whereas in 1919 and 1920 there 
were 152, or 76 pupils in each year. It should further be noted that 
in that number, besides 65 pupils of Algerian origin, there was an almost 
■equal number —'64 — of young then from the mother country as well 
as 23 foreign students (Swiss, Italian, Greek, Russian, Syrian, etc.). 
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By its situation, equipment and organisation, and thanks to the staff 
of distinguished scientists and technicians which it has been possible to 
provide, the Institute in question ranks indisputably among professional 
agricultural institutions of the first class. 

The following description of the principal characteristics of the Ins¬ 
titute will be of interest:— 

Aims. — The Agricultural Institute of Algeria provides the theore¬ 
tical and practical instruction necessary for the scientific working and 
management of a country estate or an agricultural industry in North 
Africa, or in other countries in the Mediterranean basin; it also trains 
the pupils for settling in distant possessions. It appeals especially to 
young men from Algeria, France, or other countries, who, either on their 
own account or in the employment of others, wish to engage in agricul¬ 
ture in Algeria or in the neighbouring protectorates. 

It is quite equally suitable for those who may have to practice hus¬ 
bandry in regions with a climate similar to that of North Africa, regions 
which occupy, as is well known, immense areas in various parts of the 
world. Greece and the other Balkan States, Syria, Egypt and Turkey, 
in particular, have every interest in sending students in increasing num¬ 
bers. To these regions, so prosperous and populous in olden times, called 
to a brilliant renaissance thanks to Latin genius and modem science, this- 
institution is a means of providing the expert young agriculturists which, 
will be so greatly needed 

Its very wide curriculum makes it moreover a real school of general 
colonisation. To young men who have passed out of Schools of Agricul¬ 
ture in France or in foreign countries and who wish to familiarise them¬ 
selves with the special conditions of North African agriculture, to those 
who being no longer of an age and, though lacking the time for com¬ 
plete study, are, however, desirous of passing a period in a new environ¬ 
ment, the Agricultural Institute at Maison Carree provides the means 
of getting in touch with the country in conditions and an environment 
which axe rarely to be found in a private farm. 

Situation. Means of Study. Equipment. Annexes. — Placed 
on the plateau which dominates the town of Maison-Carree (i 2 000 in¬ 
habitants), 2 km. from the sea, in excellent conditions of hygiene and sa¬ 
lubrity, the Agricultural Institute is situated only twenty minutes from 
the centre of the town of Algiers, at the opening of the rich plain of the 
Mitidja, at the junction of the railways which leaving Algiers lead, to the 
West, towards Oran and Morocco, and to the east towards Constantine and 
Tunis. It thus occupies the centre of that North Africa, so fortunately 
placed, of which Algeria will continue to be the jewel Near the Instil 
tute are situated important estates provided with the most up-to-date 
equipment, the celebrated vineyards of the Mitidja plain and the hills 
of Sahel, extensive nurseries of American plants, the magnificent orange 
gardens of Blida and Boufarik, the celebrated Chasselas vines ot Guyot- 
ritte. In the neighbourhood there are also many factories that axe close¬ 
ly connected with agriculture/ notably large flour mills, chemical and. 
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fertiliser factories, distilleries, a large brewery, a sulphur refinery, brick¬ 
fields and potteries, to which have been quite recently added a wool clean¬ 
ing factory and a very important cold store capable of dealing with more 
than 2500 sheep a day. 

Taking into consideration the dose proximity of the town of Algiers 
with its immense intellectual and scientific resources (University, Pasteur- 
Institute, Museums, Libraries and Laboratories of all kinds, Agricultural 
and Geographical Societies, College of Commerce and Hydrography, 
commerdal and industrial courses, etc.); adding that the pupils of the 
Institute at Maison-Carree can imbibe numerous lessons in the great 
North-African port situated in the' centre of the great Mediterranean 
route at equal distances from Gibraltar, Malta, and Marseilles, from the 
Suez Canal and Northern Europe, port of call for the numerous dripping 
companies which serve the Levant and the Far-East, which became before 
the war the second largest French port in tonnage and for whose enlarge¬ 
ment an expenditure of 200 000 000 francs has just been provided, it can 
not but be recognised that the environment could,not have been better 
chosen for the training of well informed cultivators. 

The material equipment of the Institute is not a whit behind its si¬ 
tuation. It has all the premises and arrangements required for internal 
students and is equipped with the latest hygienic improvements. Sixty 
boarders can be comfortably housed. In addition, the Management is 
anxious to build a “ Maison de famille ” to which would be admitted, 
under similar conditions to those of the boarding house of the Institute, 
such day students as desired admission. 

The facilities for study available at the Institute are considerable 
and perfectly adapted to the required ends. 

The teaching given at the Institute closely resembles that of the French 
National Agricultural Schools or of foreign higher-grade institutions for 
agricultural teaching, but of course it is specially adapted to the special 
conditions in view of which it was founded. 

There are 29 professorships held by 17 professors or assistant profes¬ 
sors on the permanent staff of the Institute, all well-known specialists; 
and there are 12 professors on the external staff, professors at the Univer¬ 
sity of Algiers or members oi the Management, Applied and practical 
work is ensured by 6 “ chefs de travaux ” under the direction of the com¬ 
petent professor. The professors are provided with laboratories where 
the pupils are trained in research and manipulation: — Laboratories 
of Chemistry and Oenology, of Physics and Technology, of Agricultural 
Geology, Mineralogy and Chemistry, of Botany and Plant Pathology, 
of Apiculture, of Seed-Testing, of Viticulture, of Agricultural Zoology, 
of Zootechnology, furnished with varied collections of material required 
for analyses and micrography and also photographic studies. 

There is also a meteorological Station at the Institute and, assisted 
by the Laboratory of Botany and Plant Pathology, it will serve as a basis 
for the organisation of a service of agricultural weather-forecasting. Spe¬ 
cial mention should be made of the teaching of Farm Engineering each 
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of the various branches of which (Agricultural Machinery, Hydraulics, 
and Farm Buildings, Electrotechnology, Surveying and Levdling) is 
taught by a special professor. 

The material means of study on which this teaching is based includes: 
A laboratory of Agricultural Machinery with rooms for testing engines 
and machiner y and an exhibition hall 600 sq. m. in area; very extensive 
work shops where the pupils are trained to make repairs and work iron 
and wood; and the equipment required for the Professorships of Mechan¬ 
ics, Electrotechnology, Hydraulics and Farm Buildings which are ar¬ 
ranged in the adjacent premises. 

The whole building, which has just been finished, constitutes a very 
important Station of Farm Engineering to which are attached, in addi¬ 
tion to the four professors already mentioned, assistant and working 
instructors (these latter for the necessary manual labour). 

The increase in mechanical tillage has led the Institute to add an 
Apprenticeship School for Farm Mechanics, and to establish a Practical 
Centre of Mechanical Tillage at its estate at Berteaux (see below) with 
the object of accustoming its pupils to* the handling and driving of power- 
farming machinery over large areas 

Besides the lecture rooms and three amphitheatres (one of which 
can hold. 300 pupils), the Institute has at its disposal, for teaching, 
purposes, extensive Libraries which receive a very large number of agri¬ 
cultural and. scientific journals and publications. 

The pupils of the Institute are familiarised with all forms of agricul¬ 
tural work on 3 estates of a total area of over 500 hectares which the Insti¬ 
tute owns, 80 hectares at Maison-Carree, with vines, fodder crops, market 
garden, botanic garden; 15 hectares at Rouiba, with experimental vineyard, 
and orange garden; 425 hectares on the high plateaux of the Department 
of Constantine at Berteaux:— fanning on a large scale, dry-farming, 
breeding, power farming). 

Organisation- of study and instruction. — The Agricultural 
Institute of Algeria has adopted a curriculum which permits of complete 
instruction being given to its pupils in two years 

The pupils enter for the first year's course at Maison-Carree on Octo¬ 
ber 1. The course commences with the revision (with essential complemen¬ 
tary instruction) of subjects, the knowledge of which is essential for under¬ 
standing the technical courses, and by a rapid study of generalities (physics, 
history, politics and economics) relating to North Africa and other regions 
in.the Mediterranean basin. The courses constituting agricultural ins¬ 
truction proper then follow in rational order up to the end of the course. 

Thr first year studies are suspended about June 15 to enable the pu¬ 
pils to go to the annexe at Berteaux for a period of practical instruction. 

To prevent the number of pupils from making teaching difficult, 
the following arrangement has been adoptedAt the end of the first 
year the pupils are divided into two groupsIn the first those who have 
already carried out reaping and threshing or who can do so with their re¬ 
latives car on private farms; in the second the remaining students. 
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The first group begins the vacation on or about June 10. — The pu¬ 
pils in the second group go on that date to the annexe, where they take 
part for about six weeks in the work of reaping and threshing, in mechan¬ 
ical tillage and all other work done at this season. 

The pupils of this group then have their holiday until early in Septem¬ 
ber Those who so desire are permitted to prolong their stay at the annexe 
during the month of August on condition of making themselves useful 
on the estate. 

During September, the pupils of both groups, either singly or in small 
sections, go under the direction and control of the professor concerned, 
and take part in the gathering of the grapes, and wine-making, either in - 
co-operative cellars or with private persons. 

When this new period is ended the second group goes on holiday while 
the first group goes to Berteaux to take part in the seasonal work (plough¬ 
ing, sowing, etc.), mechanical tillage and other work already done by the 
second group. 

By helping in the farm work at the annexe when theie is much to 
do, the pupils live the life of colonists and receive the most practical of 
lessons. They learn, by use, the handling of implements and machinery, 
the driving of teams and the care of various animals; they are initiated 
into the keeping of farm accounts, the cost of materials and of work, the 
management of a faim ; in short they learn for themselves the practical 
difliculties which the fanner has to deal with. About November 15, 
the two groups of the year meet at Maison-Carree to take their second 
year's course which ends on July 13. 

When going from Maison-Carree to Berteaux and vice versa as well 
as during their sta> at the annexe, the pupils visit as many interesting 
farms and installations as possible in the eastern part of Algeria and the 
corresponding southern territory (oasis of Biskra-Touggourt). 

For the Easter holidays are substituted one or more excursions in 
the second year, as much as possible in the west of the Colony so that the 
pupils visit the various agricultural regions of the country while under 
training. These tours are both useful and pleasant and form an excellent 
preparation for colonial life; as may be imagined, they are much appre¬ 
ciated by the pupils. 

Besides these long excursions, numerous and varied shorter excur¬ 
sions are made under the supervision of professors appointed for the 
purpose. 

Owing to this rational succession of periods of study and applica¬ 
tion aftd of essentially practical work which characterises the organisa¬ 
tion of the course at the Agricultural Institute of Maison-Carree, the 
Institute, without overworking the pupils, gives them a very complete 
technical and professional training. 

They are thus initiated into the theory and practice of the colo¬ 
nist's work, thus answering the objections of those who consider that an 
Agricultural College should leave the students to learn practical agricul¬ 
ture after leaving the College so as to avoid subjecting them, during the 
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theoretical course, to physical fatigue and to a prolongation of the time 
spent at the College, which would be a consequence of the introduction of 
practical work into the syllabus. 

A judicious distribution of the examinations makes it possible to 
avoid the sudden stops, extremely deplorable for the training of the stu¬ 
dents, which are caused, in most teaching institutions by grouping these 
tests at the end of the academic year. The adjournment of the commen¬ 
cement of the second year also enables the students to profit by their stay 
at Berteaux, in the co-operative cellars and even the holidays for the re¬ 
vision of related subjects. 

The students are required to carry out work themselves and this 
furnishes the best criterion of their power of judgement and sound appre¬ 
ciation of agricultural questions. The students who pass all the tests 
required by the regulations receive:— 

1) The diploma of the Agricultural Institute of Algeria in the case 
of those who in the final classing obtain an average of not less then 13. 

2) The diploma of Engineer of the Agricultural Institute of Algeria 
in the case of those who obtain an average of not less than 15, and with 
no mark below 13 in the final examinations. 

The first six students of each year are admissible, as boarders or day 
students at their option, for a third year course either in the laboratories 
of the Agricultural Institute where they complete their studies and may 
even help as assistants, or at the Colonial School of Arts and Crafts (now 
established at Dellys while awaiting transfer to Maison-Carree), where 
they learn the application of the industrial arts to agriculture. 

The students of the Agricultural Institute of Maison-Carree can also 
put in a period either at tbq Hamma Experimental Garden with a view 
to perfecting themselves in horticulture and arboriculture, or at one of 
the Experimental Stations which are in course of organisation in the Al¬ 
gerian departments and even in the Southern Territories. During these 
periods they are lodged and may be paid a remuneration proportional to 
their services. 

Lastly, their admission to the National Colonial Agricultural College 
(at Nogent-on-Maine, Seine) enables them to acquire supplementary 
knowledge of ? kind which facilitates their establishment and success in 
distant possessions. 

Openings offered to tiIe students. — The particularly rapid 
progress of French North-Africa, the unlimited scope and the profitable 
investments which — from Gabes to Agadir — it offers to work and capital 
and the special attraction which it has to all those who have lived under 
its sky and experienced active life in its fields, still imperfectly developed, 
have, up to the present time, led most of the students of the Agricultural 
Institute of Maison-Carree to settle there. 

Thanks to the good professional training of these young men, Algeria, 
and the Protectorate of Morocco especially, offer them almost unlimited 
openings such as the management or establishment of farms, situations 
as agents and stewards, various situations in agricultural industries (wine* 
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•making, distillation, manufacture of oils and essences, preservation of 
food stuffs, dairying, etc.), as well as in numerous branches of commerce 
and industry in which knowledge acquired at the Institute (agricultural 
machinery trade, chemical products and fertilisers, hides, and wool, etc) 
can be utilised. 

Syria also appears to offer an interesting field of work to energetic 
and enterprising former students of the Institute 

According to the orders of the Governor General dated March 26, 
1915, and in compliance with the provisions of the Decree of September 12, 
1904, which makes adequate agricultural knowledge one of the conditions 
for obtaining free grants of land for settlement in Algeria, the diplomas 
of the Agricultural Institute of Maison-Carree constitute a supplementary 
title which the Government will take into serious consideration when 
inquiring into the records of the applicants for a grant of land. Just as Mo¬ 
rocco at present finds the fundamental elements of its colonisation, in the 
Algeiia-Tnnisian Colony, so, there is reason to think, with the protago¬ 
nists of the " African Railway ”, that from the day — doubtless very 
near — when Northern Africa will be united by rail to other French pos¬ 
sessions in Africa, its colonists will be attracted towards the Niger and the 
Congo, just as the Americans journeyed from the Atlantic coast right 
out to the Far West, and there is even in this direction also an interesting 
prospect of openings for the technicians trained at Maison-Carree. 

Although the Agricultural Institute of Maison-Carree interests itself 
in directing its pupils towards undertakings due to private initiative, a 
certain number of them can also obtain situations in the Public Services 
of North-Africa, particularly those requiring agricultural knowledge 
(agricultural laboratories and services, farm engineering, tobacco growing 
service, topographical service, etc.). 

A number of young students will thus find a queans of acquiring a 
more complete knowledge of the country, while making a livelihood or 
while waiting until they are able to set up as fanners. 

Lastly, in terms of the Decree of October 22, 1916, posts in the Ge¬ 
neral Agricultural Service of Algeria are reserved for Candidates with di¬ 
plomas of one of the French Agricultural Colleges or of theAgricultural 
Institute of Algeria. 

Recruitment and admission of students. — The Agricultural 
Institute of Maison-Carree recruits its students from those who have 
finished their course in the higher primary schools, establishments of se¬ 
condary teaching (at least up to the first class) or the technical agricul¬ 
tural schools of France or of foreign countries. It cannot be too strongly 
recommended to parents who wish eventually to send their children to 
the Institute, to give them a good general education, which alone can sup¬ 
ply solid and lasting foundations for professional instruction. Candidates 
must be fully 17 years of age at their entrance. 

Admission can be allowed either after a competitive examination 
hdd yearly about July 10, or exceptionally without competition. 

The competitive examination is entirely written, and can be taken 



666 BRUNEI, — THE A&RICUI/FDRAI* INSTITUTE OR AI^ERIA. 

in France, Algeria, Tunis, Morocco, in other Protectorates or Colonies 
(principal centres) as well as in foreign countries (French Consulates). 

On the other hand, candidates who qualify for admission to National 
Schools of Agriculture, by the holding of the Baccalauieat or of a Higher 
Certificate of primary teaching or else who possess equivalent qualifica¬ 
tions, may be admitted without competition up to the commencement 
of the academic year. Foreign candidates have to fulfil all the same con¬ 
ditions as to entrance as French subjects. They can also obtain ad¬ 
mission to the Agricultural Institute of Algeria on production of degrees 
or diplomas of their native country equivalent to those required from 
French candidates. 

In short, the Agricultural Institute of Algeria, by its situation, its 
equipment — for which considerable sacrifices have been agreed to in the 
Algerian budget — the qualifications of its teaching staff, the wide and re¬ 
markable means of study which it places at the disposal of its students, the 
high standard of its teaching and the perfect adaptation of this to the spe¬ 
cial conditions of agriculture in the North of Africa and regions with a 
similar dimate, the variety of openings offered to its students, and by 
the low rate at which the cost of living is kept, deserves to be brought 
to notice. 

An institution of agricultural teaching which can compare favourably 
with the most famous of similar estalishments in France or foreign coun¬ 
tries, an agency for experiment and diffusion of knowledge, the importance 
of which is bound to increase as its work extends, the Agricultural Insti¬ 
tute of Algeria — which is, moreover, an excellent instrument for colo¬ 
nisation — constitutes one of the most interesting of agricultural centres, 
and is destined to a most promising future. 
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592 - Agricultural Development of the State of Matto Grosso, Brazil. — Beccaria 
d’Incisa, J., in the Armales da Sociedade Rural Brasiletra , No VIII, pp. 459-463, 2 fig» , 
z map Rio de Janeiro, Feb. 1921 

The State of Matto Grosso, which promises a rapid economic develop¬ 
ment, attracts ever increasingly the attention of scientists and practical 
persons, as well as the capital and the energy of several contractors helped by 
the intelligent, co-ordinating work of the President of the State, Don Fran¬ 
cisco be Aquino Correa. 

The industrial future of the State is assured by its richness in min¬ 
erals such as antimony, platinum, tin, iron, argentiferous lead, copper, 
mercury, lead, etc., and by the great waterfalls which can be used for 
powerful hydro-electric installations. In the south, on the Rio ParanA, 
a short distance from Tres Dagoas, are the falls of Orobii Punga, which 
could develop 650 000 HP, and on the border of Parana, the “ Sete Que- 
das able to furnish an estimated total of 8 million HP. 

Agriculturally, the natural, ever-verdant pastures, the plains of the 
Paraguay and of its tributaries (whose pastures are enriched and fertilised 
every year by periodic inundation) and the plains of Vaccaria rival in 
fertility the Nile alluvions. 

The State of Matto Grossl (1556 275 sq. km.) is covered with immense 
forests, rich in copaiba, ipecacuana, coconut palms, cacao trees, etc., which 
only need labour to be suitably worked. Sugai cane gives spendid re¬ 
sults throughout the country, and canes whose productivity is prolonged 
for 20 years are not infrequently met with. Sugar factories in fairly large 
numbers axe already in existence along the Paraguay and the Cuyata. 

Tobacco, palms, bananas, maize (which grows to a height of 5 m.), 
cotton (which assumes an arborescent habit), lemon trees, orange trees, 
vines, vegetables, rice (which yields 2 crops a year) constitute a variety of 
sources of wealth which are, as yet, scarcely utilised. Coffee appears to give 
excellent results, better perhaps, in some zones than those of San Paulo, 

[Abstract No. 5Mb] 
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An enormous number of indigenous fruits make up the flora of Matto 
Grosso. Yerba Mate (the leaves of Ilex paraguayensis) is the monopoly of 
the Campanhia Matte Laranjera which pays the State very high royalties. 

The cattle of Matto Grosso, universally prized, belong to the Caracu 
and Zebu breeds. The improvement of these breeds has now been com¬ 
menced by crossing them with breeds imported from Europe and the Unit¬ 
ed States. 

The following data of exports during 1904, gives an idea of the im¬ 
portance of cattle breeding 


cvrry wi .. 800 head 

S. Anna de Parahybo. 71 291 * 

S. Rita de Araguaya . 1 &95 » 

Ties Wagons. 376 » 

Noroeste do Brazil .. 93 s * 

Sao Carlos. 3072 * 

Porto ^urtfaho.. 3 777 B 

Bella Vista. 548 » 

Ponta Pori.. 4 546 » 

Nhfi VeriL. 819 0 

Pcuto Jguatetny. 1 345 » 

Porto XI de Novembre. 34 090 » 


188 m head 

The chief breeding establishments are in the south and in the north; 
the following are some of the best knownSao Joao de S. Anastasio, 
Col. Barros, Miranda, Estancia Cia Ltda, Bandeira, Descalvado, Fran- 
ceza, Porto Alegre, JofEre, Triumpho, and several others. 

For sheep breeding, the establishment of Tres Barras, near Porto 
Murtinho on the river Paraguay, is well known. 

593 ~ Food Ration and Vitamines. — Desgrbz, A. and Bierry, H. in the Cotnptes rendus 

des stances de VAcadtmie des Sciences, vol. 172, No. 17, pp. 1068-1071. Paris, April 25, 

1921. 

On a previous occasion the authors investigated the specific food re¬ 
quirements of the organism (1) and basing their experiments on the indi¬ 
spensable factor of nitrogen balance they first inquired within what limits 
isodynamic nutritive principles could replace one another without injury 
to the organism, that is to say be physiologically equivalent. 

Experiments on rats placed on synthetic diets deficient in vitamines 
showed that nitrogen equilibrium could be ensured, for a certain time, 
by fixed proportions of proteins, sugars and fats, in a given ration of suffi¬ 
cient energy value; that the minimum of each of the three elements de¬ 
pends on the chemical structure and the proportion of the two others; 
and, lastly, that the minimum of nitrogen is reached when a high percen¬ 
tage of a carbo hydrate is present in the ration. 

What happens to an animal receiving a well balanced ration when 

(1) See Comptes rendus de VAcadimie des Sciences, vol. i;i, 1920, pp. 1209 and 1393 : 
R. July-August, 1920, No. 712. {Ed.) 
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one of the constituent dements of that ration is suppressed, while the per¬ 
centage of the two others, or of one of them only, is raised in parallel, 
in proportion to the calorific power ? This was the question which the 
authors investigated in the further experiments dealt with in this paper. 

Comparing these experiments with those of Mac Coixum and Da¬ 
vis, Drummond, and Hindhede (2), it appears that, on the one hand 
with food deprived of fat, containing only albumins and carbo-hydrates, 
but rich in vitamines, the growth of the young animal and equilibrium 
of the adult can be ensured, and that, on the other hand, in avitaminosis 
(lack of vitamines), the nitrogen-balance can only be maintained if the 
constituents of the ration are all present in certain proportions in the diet. 

It must, then, be admitted that the quantities of the complementary 
factors A (fat soluble), B (water soluble) and C (antiscorbutic), required 
by the organism, vary not only with the kinds of food, but also with the 
proportions of these kinds present in the ration; it must equally be ad¬ 
mitted that each kind of food exercises a functional role, m the chemical 
sense of the word, in the intermediate metabolism of the two others. 

Already the fact that no substitution can exist between carbohy¬ 
drates and fats, compared with the same albumen, and that the cata¬ 
bolism of certain aminic acids and fatty acids (cetogenic) is regulated 
by the sugars, indicated the importance of the chemical function and struc¬ 
ture of the food. As the splittmg-up of the proteins, sugars and fats 
comprise simultaneous phenomena, giving rise to products reacting on 
one another, it must be admitted that if, by the contribution of nourish 
ment, these combinations are ensured, the reserves enter little or not 
at all into action. Different processes probably result, brought into ac¬ 
tion by the oiganism; some of which require the more or less essential 
assistance of vitamines. 

594 “ Poisoning Caused by Vetch Seeds. — See No 6*1 of this Rtneit 

595 - Bovine Foot and Mouth Disease is not Transmissible to Man, and Human Aph- 

thic Stomatitis is not Transmissible to Cattle. — See No 044 of this Renew 

596 - Work of the Agricultural Department, Dominica, West Indies. — Keys a., m 

Royal Botanic Gardens , Ke*), Bulletin ot Jfnctll'intoub Information , No 2, pp, 67-Ss 

IyOndon, 1021 

The Agricultural Department of Dominica started as a Botanic Sta¬ 
tion 28 years ago and since then has made rapid progress in many ways. 

The author gives a descriptive account of the woik done by the Bo¬ 
tanic Gardens from the economic aspect, and of various experiments and 
methods adopted as regards agricultural instruction in connection with 
the Department 


(2) See R , Apr 1916, No 415 , March, 1917, No 260, Jane, 1917, No 556, Tan . 19th, 
N° 2 , Feb 1918, N° 125 t Aug 19x8, X u 34 , Jan 1919, No 6, Oct -Dec 1919, Nos 1068 
to 1072 , Jan , 1020, Nos 3, 4 and s , Feb 1920, No 157; Apr 1930, No& 380 to 382 {Ed ) 
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A survey of the collection of flowering trees and shrubs, p alm s and 
other ornamental plants such as Pandanus spp. Bamboos, Conifers, 
Succulents, etc. now in the Botanic Gardens, is made, followed by details 
of the economic section in the said Gardens. The latter collection com¬ 
prises most of the principal economic plants in the tropics. Several kinds 
of coffee are grown, the two principal vanillas, cola nnts, most of the 
recognised rubber trees, landolphias, nutmegs, cinnamon, camphor, 
mangoes, mangosteens, durians etc. all either of medicinal or other eco¬ 
nomic importance. Manurial experiments were started in 1900 and 1907 
respectively both on the flat and on the slope, to ascertain the manurial 
requirements of cocoa growing elsewhere in similar situations (1). The 
cocoa and lime yields, together with miscellaneous fruits and spices from 
other economic plants in the collection are a source of considerable finan¬ 
cial support to the Department. 

Nurseries : — In connection with nursery work in the Tropics, the 
humus question demands careful attention, and the method adopted 
in the Botanic Gardens, where lime seedlings are grown on the same piece 
of land year after year is as follows: the beds and paths running between 
them are made the same width, the paths being filled with grass which 
has been trampled under foot, and thereby converted into a more or less 
decaying mass, are dug up and converted into beds, the beds of the pre¬ 
vious year being made into paths. In this way the ground serving as 
paths for 1 year receives a good dressing of organic matter, and is rested 
for a period of 12 months. 

Two large nurseries meet the requirements of the planters in Domi¬ 
nica. Budded citrus, sugar cane, rubber, coffee and miscellaneous stock 
are supplied to the new planter at any time required, to plant up newly 
cleared forest land. In addition to nursery plants, theie is also a consi¬ 
derable distribution annually of seeds of rubber, coffee, green dressings, 
fodder grasses, shade trees, papaws and vegetables. 

During recent years, efforts have been made to encourage planters 
to cultivate on the rotation system and change their former method of 
pl a nting one crop to the exclusion of all others/ Previously coffee was 
practically the only crop cultivated and the present staple crop, namely, 
limes, had not been thought of in Dominica; in fact, sugar seems to have 
predominated after the failure of the coffee crop, and limes only came in 
gradually with the decline of the sugar industry, when beet began to take 
an important place in the world’s sugar supply, and the price of this com¬ 
modity fell below the cost of production. 

Of late years cocoa planting has been encouraged by the Department 
and every attempt has been made to extend its cultivation to districts 
which, prior to experimental work commenced .on this crop, were consi¬ 
dered unsuitable. The superior Criollo type refuses to thrive in any 
part of the island, but after much valuable work in budding and graft¬ 
ing of cocoa, a good medium grade can now be grown by grafting the Fo- 


(z) Results to be published in the Annual Agricultural Report, Dominica 1921. 

[*»*] 
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rastero type on the hardy Calabacillo stock. The latter type in itself 
yields a very inferior grade of produce, but its immunity from disease, as 
well as its indifference to soil and climatic conditions, makes it invaluable 
as a grafting stock. 

Experiments were started in onion growing a few years ago, with 
a view to encouraging cultivation of this crop to supply local needs. Seeds 
were imported from Teneriffe and sown in the nursery, and seedlings dis¬ 
tributed free of charge. Since then the demand for seedlings has rapid¬ 
ly increased. Onions have now become a remunerative crop, and, lo¬ 
cal needs having now been satisfied, it has been added to the list of ex¬ 
ports. 

In 1913, the Government started manurial experiments at the Lime 
Experiment Station, (moist compact soil) but owing to the serious dam¬ 
age effected by means of a hurricane in 1916, the plots were reorganised, 
and in 1917 the present system of experiments was inaugurated. Re¬ 
liable and useful results cannot be expected for some time to come. It 
would appear, however, that a complete fertiliser (dried blood + basic 
slag + sulphate of potash) can be expected to give satisfactory results: 
It is expected also that mulch such as cut grass and bush will, when ap¬ 
plied every 2nd year alternating with a complete fertiliser, become an 
important consideration in every practical scheme of plantation manuring. 

Observations have also been made on budded limes, disease resis¬ 
tant stock and the effect of green dressing crops i. e., horse beans ( Cana - 
vaUa ensiformis), Tephrosia Candida , or weeds and grass dippings. The 
yidd obtained from the plot of trees grown without green manure com¬ 
pared unfavourably with the others. There was also a great increase 
in yield from the trees grown with Tephrosia compared with those grown 
with horse beans, in the second year of bearing (139 bands * per acre: 
72 bar. per acre). This may be due to the height of Tephrosia and the 
consequent better protection afforded. When it is considered that the 
ordinary seedling lime tree does not usually commence to bear fruit until 
the 4th or 5th year, and even then only sparsely, the results heie obtained 
demonstrate the advantages in planting budded trees. Observations made 
on lime cultivations by the Department, extending over a good number 
of years, have shown that the lime tree has a critical period, beginning 
at the time of planting in the fidd and continuing up to the 3rd year. 
An annual application of 2lb. organic nitrogen per tree in addition to green 
dressing crops, should be given during this period. 

The present yidd of limes from the 25 acres of the Experimental 
Station is approximatdy 2000 barrels per annum (1). This is es- 


* z barrel = 4% qpb. ft capacity 

(1) During a recent visit to Dominica S. M. Davis. (Chief Chemist to Messes Rown- 
tkee Co, Cocoa Manufacturers, York) made in^estigatioas comcermng the loss of citric acid 
which may occur in limes and in lime juice under certain conditions. Sets of 50 limes of va¬ 
rious degrees of ripeness were hand pressed, the juice from each set measured, and its acidity 
determined. The yield in lb. of citric add per barrel was as follows:— ripe yellow limes 

wwj 
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timated to rise to between 3000 and 4000 barrels per annum as the 
newly planted land comes into bearing and later to 6 000 and 7 000 barrels 
with all trees in full bearing. 

A lime factory is now in process of construction where, if experimen¬ 
tal work is conducted in conjunction with field operations, results might 
bring to light an improved means of working the present lime industry. 

Experimental tapping tests are being carried on with Hevea brasi- 
hensis on the Mome Bruce Lands. 

Agricultural instruction. — The only course of instruction for 
boys intending to take up. agricultural work professionally, is established 
in the Botanic Gardens. This does not however deal with livestock ma¬ 
nagement, but is organised with a view to preparing the pupils to take 
up positions either as overseers 01 managers on planters' estates. 

Courses of reading and examinations in practical agriculture were 
established under the direction of the Imperial Department of Agriculture 
for the purpose of enabling overseers on estates and others engaged in 
agricultural work to acquire knowledge that would be useful in connec¬ 
tion with their practical work. The war however, upset these arrange¬ 
ments and they have not yet been re-established owing to the general 
unsettlemeiit. 

A system of Agricultural Cadet Training is, however, in practice. 

A laboratory has -been fitted np in the Botanic Gardens to enable 
the Department to deal with the analysing of lime juice, milk and othef 
foodstuffs, soils and manures, etc. This does not interfere in any way 
with the central laboratory in Antigua supported by the Imperial Govern¬ 
ment for research work in the Leeward Islands in regard to the more im¬ 
portant chemical investigations. All important matters are still sub¬ 
mitted to the Government Chemist in that island; and only such work 
as mentioned above has been undertaken locally. 

CROPS AND CULTIVATION 

597 - A New Glassification of the Soil Moisture. — bouyoucos, g (Michigan Agncuitural 
Experiment Station), in Soil Science , Vol XL No 1, pp 33-47,BibUography of 9 works. 
Baltimore, January 1921 

The water in the soil is now generally divided into 3 forms; gravita¬ 
tional, capillary and hygroscopic ; but this classification is empirical and 
fails to reveal the true facts. The author's method which consists in de¬ 
termining the freezing-point by means of a dilatometer (1) allows of a das- 


5-3» yellow green 4 9, over-ripe 4.6, green 4 4, rotten r 7 With lime juice, 200 lb stored 
19 days was reduced to 184 lb. by evaporation, and the acidity from 12 1 oz. to 11 3 oz A 
loss was recorded of 1.7 oz. of citric acid per galh*n r 

Boring the first few weeks of storage, 4 he loss of citric acid is on an average 5 °o per 
WMfc a i the original content. Storage for long periods must therefore result in a big loss 
i&^Srn p l anter (Agricultural News , vol. XX, No. 492, p. 75 London, March 5, 1921). 

(sj See R. 1917, No. 896; r9ig. No. 567 ; Cf. also 2?. 1920, Nos, 388 and 945. (Ed ) 
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sification of soil moisture founded upon a scientific basis and upon physio¬ 
logical principles. He divides it under the 'following heads: 


Gravitational water: superavailable 
Flee water : very available 


Unfree water 


^ capillary-adsorbed 

1 ( Water of solid solution 

f combined j Water of hydration 


the gravitational water is that which, being in excess of the amount 
the soil is able to retain, can be drawn away by the force of gravity; the 
free water is that which freezes for the first time at the supercooling of 
— i.S°C.; the capillary-adsorbed water is that which freezes finally at 
4°C. and also in the temperature of —78° C., minus the free water. The 
combined water is that which does not freeze at all. 

The procedure of the new method consists of introducing a definite 
amount of soil and water, or a soil of known moisture content, into the 
dilatometer, filling the empty space with ligroin, and then causing the soil 
moisture to freeze. It is first supercooled to — i.5°C in order to freeze 
the free water, then the contents of the dilatometer are thawed and frozen 
at the temperature of — i5°C. for half an hour. Then they are thawed 
again and supercooled to — 4°C where the capillary-adsorbed water freezes. 
When the contents come in equilibrium with the temperature o —4°C., 
they may be cooled to — 78°C., and brought back again to the tem¬ 
perature of — 4°C. When the coefficient of expansion of water upon freez¬ 
ing and also the total water content of a soil are known, then it is easy 
to determine the water freezing at — i.5°C. f that freezing at —4°C-, and 
the water that does not freeze at all, even at — 78°C. On the basis of this 
classification, it was found that in some soils (in addition to the possi¬ 
ble water of gravitation), only 2 forms of water exist, while in others there 
are all 3 forms, but in different proportions. 

This new classification of the soil moisture gives a clearer and deeper 
insight into the actual condition of this moisture, its intimate and com¬ 
plex relationships with the soil, and its bearing upon many phenomena 
in the latter, such as the movement of moisture, evaporation, the 
wilting coefficient of soils, the availability and unavailability of moist¬ 
ure etc. 

A direct comparison made between the wilting coefficient (1) of some 
of the soils employed by Briggs and Shantz and the dilatometer method 
results show, that the percentage of moisture which fails to freeze at the 
supercooling of —1.5 0 C. coincides very closely with the amount of mois¬ 
ture at which plants begin to wilt. In view of the dose agreement that 
appears to exist between the wilting coefficient and the unfree water as 
determined by the dilatometer method, it would seem advisable to adopt 
this way of determining the factor which is more accurate, constant and 
convenient than the, determination of the wilting coefficient by means of 


EW1 


(1) See B. 1912, No 903. ( Ed ) 
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the plant. Ax/way’s hygroscopic coefficient (i) seems to represent about 
the same degree of moisture as the combined water of the proposed clas¬ 
sification (2). 

598 - Soil Ingredients Withdrawn toy Various Fruits. — Colby g. e. (Che m ist and As 
sistant Chief. Division of Chemistry. State of California Department of Agriculture) 
in The Monthly Bulletin of the Department of Agriculture, State of California , Chemistry 
•Number, Vol. X, No. x, p. 23., Sacramento, California, Jan. 1921. 

For a number of years the author was engaged in the study of che¬ 
mistry of fruits and among other data, a table is here reproduced showing 
the amounts of several important soil ingredients contained in 1000 lb. 
of various fruits in fresh condition. 

The replacement of the vital soil ingredients, viz. nitrogen, phospho¬ 
ric add, and potash, withdrawn from soils by fruits, as shown in the ap¬ 
pended Table, was begun years ago by employing for certain fruits, com¬ 
mercial fertilisers containing plenty of nitrogen and phosphoric add, and 
to a comparatively limited extent, potash. Californian soils are scantily- 
supplied with the two first mentioned ingredients, but contain ample 
potash. 

The California Experiment Station recently received for examination 


Fresh fruit 

(Juot of too pounds each) 

Total ash 

Potash 

(K.O) 

I 4 me 

(CaO) 

Pospniric 

Add 

(EW 

Nitrogen 

(N) 


, l*b. 

3 *. 

v». 

Irh. 

I/b. 

Almonds .. 

17.29 

9.95 

1.04 

2.04 

7-01 

Apricots .. 

5-08 

3-01 

0.16 

0.66 

1.94 

Apples. 

2.64 

I.40 

O.II 

0-33 

1.05 

Bananas.. . 

IO.78 

6.80 

0.10 

0.17 

0.97 

Cherries,.. 

4.82 

2.77 

0.20 

0.72 

2.29 

Chestnuts... 

9.52 

3^7 

1.20 

1.58 

6.40 

KgS. 

7.81 

4.69 

O.85 

0.86 

2.38 

Grapes. 


! 2.55 

0.25 

O.II 

1.26 

lemons .. 

5.26 

2 54 

1.55 | 

1 0.58 

I. 5 I 

Olives. 

13.50 

9.11 

2-43 

1.25 

5.60 

Oranges. 

4-32 

2.11 

0.97 1 

1 0-53 

1.83 

Peaches . 

5-30 

1 3-94 

O.I4 

0.85 

1.20 

Peats . .. 

2.50 

l i *34 

0.19 

o ,34 

0.90 

Prunes, French. 

4.86 

310 

0.22 

0.68 1 

1 1.82 

Plums .......... 

5-35 

1 3.41 

, 025 

0.75 

I.8l 

Walnuts.. 

12.98 

8.18 

1 1-55 

1 

1-47 1 

1 

1 5-41 


a specimen of olive oil residue which consisted of a mixture of dried pulp 
and coarsely crushed pits of the olive containing 2.75 % of loil. 

An analysis of this residue showed that it contained:— 

Water 10 %; organic matter 87.73 %; ash (or mineral matter) 2.17 %• 


(X) See 12 . 1917, No. hi*; 1918, Nos. 128 and 957. 
(3) See JR. 1917, No. 227. (Ed.) 
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Further analysis showed that the plant food content per 1000 lb. 
refuse was as followsnitrogen 8.04 lb.; phosphoric acid 4.30 lb; po¬ 
tash 4.90 lb. 

The value of this kind of refuse as a fertiliser may be judged by the 
conclusion that the benefit of adding so much organic matter as is contain¬ 
ed in this material is somewhat lessened by the quantity of oil and crushed 
but hard and non-deeomposed olive pits. Also, as the plant food ingre¬ 
dients are known to exist chiefly in the pits, this material must be classed 
as slow acting, and not of a great value as fertilising agent. 

599 - Distribution of Titanium in Soils and Plants. — geelmann (Arbeiten aus dem 
landwirtschaftlichen Veisuchsfelde der Universitat GOttmgen), in the Journal fur Land- 
wirtschart, YoL. IyXVXtl, pp 107-124 Berlin, 1930 

Recent lithological research has shown titanium to be one of the 
elements most widely disseminated in the earth's crust, of which it is said 
to form as much as 0.33 % (F. W. Clarke) . Given the high titanium 
content of day, it might be supposed that larger or smaller quantities 
of this metal would be found in ordinary agricultural soils but, as a mat¬ 
ter of fact, in scientific literature dealing with this subject, it is very sel¬ 
dom that any data are given respecting titanium, which is usually ex¬ 
pressed as alumina. The author suggested the use of Hh&Ebrahp's system 
of determination, which consists of a special method of disintegration 
followed by a colorimetric estimation, and used it himself in the examina¬ 
tion of 30 soils (including peaty and calcareous types, sands and days) 

He found that the amount of titanium dioxide present varied from 
mere traces in the case of sandy loan, to over i % in that of day. Fur¬ 
ther, there was a certain regularity in the distribution of titanium in dif¬ 
ferent soils, days containing most, day loans less, and pure sands and days, 
very little indeed. Nevertheless, some titanium was found in all the soils, 
and usually the percentage of the dioxide was such that its omission in 
analysis would have constituted a distinct error. Considerable quanti¬ 
ties of titanium pass into an add solution, and if they are not estimated, 
the determination of the alumina is not correct, for they sometimes equal, 
or exceed, the ordinary content of fertilising substances (in % of drj 
matter) (see Table II). 


Tabee I. — Percentage of titanium dioxide in various soils . 



Total titanium dioxide 

Per cent 

Titanium dioxide 

Soils 

l soluble in boiling 23 % H Ci 


1 Per cent 

Cultivated alluvium . . 

' 0.325—0-355 

1 0.081—0.100 

Clay. 

O.952—1.008 

0.083—0.086 

Clay loam . 

O.667—0.619 

0.090—0.097 


The constant presence of titanium in the soil having been proved, 
it was important to determine how much was to be found in the ash of 












676 


son, PHYSICS, CHEMISTRY, ETC. 


plants. For this purpose cultivated plants were selected, which with 
the exception of cacao, had been grown on the same alluvial soil contain¬ 
ing 0.336 % of titanium dioxide. 

Table 33 gives the results of these determinations. 


Tabi,e II. — Percentage of titanium dioxide in different plants. 



1 1 

Titanium dioxide 

Plants 

, Ash I 



per cent. 

in the ash 

in air-dried 
material 



per cent 

per cent. 

Horsetail. 

• • • , 25-34 

0.071 

0.0180 

Kettle. 

. - - 15-70 || 0.056 

. . - 6.89 *f 0.269 

. . . , 0.75 — 

0.0088 


0.0186 

Znpins, straw . 

... 1 7.66 

0.059 

0.0045 

Maize. 

. . 1 11.05 

0.032 

0.0035 

Mangolds (roots) . 

12.30 

0.009 

0.0011 

Do. (leaves) . 

. . . 19.38 

0.032 

0.0042 

Green oats . 

• • 7-70 

O.OO5 

0.0004 

Autumn wheat .... 

9-52 

O.OO4 

! 0.0004 

Bean? . 

• . 6.35 

O.o6l 

| 0.0039 

Galega .... ... 

- ■ 7-51 

0.059 

0.0044 

Pears . 

. . 2.23 

O.OO9 

0.0002 

Peartrees ' leave ". 

6.67 1 

OP 57 

9.0038 

1 wood . . . 

4-35 

0.007 

0.0003 

Apples . 

2.57 

0.016 

0.0004 

Red cabbage. 

9.28 

0.003 

| 0.0005 

Cacao seeds. 

• . 4-34 

— 

— 

Grass (5 samples). 

. . 8.78-9.71 

\ 

0.021-0.027 1 

1 

0.0019-0.0027 


All the plants, except the cacao seeds, contained titanium, the ma¬ 
ximum amount being found in the potato leaves ; in every other case, the 
amount of titanium dioxide was below 0.1 % and often less than 0.05 % 
of the ash, and though it varies perceptibly, a certain rule seems to hold 
good, leguminosae, wheat and oats having the same titanium content, 
whereas that of meadow-grass is higher. The metal seems to accumulate 
by preference in the assimilating organs, which proves the truth of 
Traetta Mosca’s statement (i), that titanic acid is of great physiolo¬ 
gical importance to plants (tobacco), since it acts as an oxidising 
catalyst. 

The estimations made in the case of meadow grasses are also useful, 
as they show the possible effect of soil moisture on the absorption of ti¬ 
tanium dioxide, but no differences worthy of remark were observed. 


rm] 


Ckimici Itiliim , XI/III, 437-440, 104. {Ed,) 
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600 - Comparative Investigation of the Microflora and the Nitrogen Content of Soils 
partially Sterilised with Calcium Sulphide. — Truffaut, g. and bezsonoit, n., in 

the Comptes rend us de V Academic des Sciences , Vol. 171, No. 4, pp. 268-271. Paris, July 26, 
1920. 

According to the author's observations ( Comptes-rendus de VAcade- 
mie des Sciences , Vol. 170, 1920, p. 168), the bacterial flora of soils treated 
with mixtures having a basis of calcium sulphide contains an abundance 
of a nitrogen-fixer, Clostridium pasieurianum , an the principal ammonify¬ 
ing bacteria of the soil [B. mycoides, B. megatherium, etc.). 

As such a typical selection of micro-orgaisms was present, investiga¬ 
tion of its influence on the soil nitrogen seemed desirable. The authors, 
therefore, estimated nitiogen contents of partially sterilised soils and in 
similar but sterilised soils, establishing at the same time their bacteriolo¬ 
gical control. The results obtained seem to prove that : — 

1) By using a strong dose of aromatic carbides and sulphides in 
cultures in porous pots where oxidation is constant, this aerobic medium 
favours the loss of ammoniacal nitrogen by diffusion, and is unfavourable 
to the sustained growth of anaerobic bacteria such as Bacillus buiyricus. 

2) When, under the same conditions, the same soils, still contained 
in porous pots, bear plants, it is found that the loss of nitrogen is smaller. 

3) Under condition^ of cultivation in open fields and using a 
maximum quantity of 150 kg. of calcium sulphide per hectare, it is noted 
that, in spite of the large amount of nitrogen removed, the soil is never 
impoverished of this element. 

601 - Tbs Fart Played by Rain in Supplying the Water Table. — »i£nbxt (Chef du Ser¬ 
vice de la surveillance des eanx d’alimentation de Paris), in the Comptes rendus de VAca- 
dimie d?Agriculture de France , Vol. Ill, No. 5, pp. 97-104. Paris, February 2, 1921. 

The subject dealt with by the author is part of the problem which 
arises when any scheme of irrigation or water supply is under consi¬ 
deration. 

The only basis upon which an engineer is able to estimate the amount 
of water that can be supplied by a given area of land is the rainfall regis¬ 
tered by the various rain-gauges. 

Of late years, however, certain new theories have been brought for¬ 
ward to the effect that rain is not the only source from which the water 
tables obtain their supplies. 

It is, on the contrary, affirmed, that the condensation water produced 
by mists and dew, and even the water condensed on trees (i) all contribute 
to maintaining the level of this subterranean wateT. 

Without entering into a discussion as to the merits of the different 
hypotheses, the author has tried to ascertain whether the readings of rain- 
gauges can, despite these new theories, still be used. In his studies, he 
utilised the systematic and accurate data collected regularly for many 
years by the City of Paris for the purpose of determining the water-flow 
of the Vanne in Burgundy, and of the Avre in Normandy. From the 


(1) See R., March iyig, No. 280; R., March mso. No. syc. (Ed.) 
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results of the calculations which he gives, the author draws the following 
conclusions 

There is a practically constant ratio between the water carried by a 
stream, from the moment where its flow begins to increase, until the time 
when it resumes its initial volume on the one hand, and the amount of 
water that has fallen on the perimeter during the same time on the other, 
provided that the period is not less than 2 years. 

The data afforded by rain-gauges therefore are sufficient to enable 
hydraulic engineers to calculate the amount of water that can be obtained 
from a water-table for purposes of irrigation or water-supply, for if wa¬ 
ter from other sources assists in feeding the water-table, this contribu¬ 
tion is dosdy connected with the Tainfall of the region. 

602 - Watering by Imbibition in Market Garden Cultivation. — Stappaert, e , in the 

Revue horticole bel%e > Year 2, No. 5, PP- 64-66, figs r. Huy, Slay 1, 1921. 

The system proposed by the author is intended especially for green¬ 
houses. He tried it in 1917 and the results have been so conclusive that 
he has generalised its use in all the greenhouses belonging to the State 
School of Horticulture at Vilvorde used for the cultivation of vegetables 
in plots. At a depth of 35 to 40 cm., drainpipes 7 cm. in diameter are 
placed in the ground, without joints, but end to end as if for drainage. 
These pipes are laid level, the lines of pipes being about 1.50 metres apart. 
At the two ends of the lines, the last pipe is fitted with another pipe placed 
vertically so that water may easily be poured down it. 

If the soil of the greenhouse is about level and if its length does not 
exceed 40 m., the lines of pipes are arranged lengthwise with the green¬ 
house. In case the ground is inclined or if the length exceeds 40 m., the 
pipes are placed so as to form lines parallel with the gable ends of the 
greenhouse. This arrangement is necessary so that the lines of pipes 
may be level and always about 35 cm. below the surface of the 
soil. 

When watering is to be done, water is allowed to flow through the 
pipes by placing the end of a rubber tube into the pipe placed vertically, 
the other end of the rubber tube being fitted to the nearest water tap. 
If water is not laid on, it is poured into the vertical pipe from watering 
cans. The water is allowed to flow until it is seen, by looking down 
the vertical pipe placed at the other end of the line, to have reached the 
end of the line. The end of the rubber tube is then moved to the vertical 
pipe of the next line. 

When the first watering is being done, especially if the lines of pipes 
are fairly long, it sometimes takes more than an hour for the water to reach 
the end of a line. This is because the earth absorbs so much at each 
joint of the pipes where the water escapes. 

With the second watering, the time required diminishes and after 
three or four operations it scarcely takes a quarter of an hour for each 
line. 
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Theater which flows in the pipes escapes into the soil at each junc¬ 
tion of die pipes, saturates the surrounding soil and, by capillarity, mounts 
to the surface of the soil. 

in successive waterings the water is poured alternately into the ver¬ 
tical pipe at each end of a line. 

With this system it is also possible to distribute, to*each line ox pipes 
die irin water which falls on the roof of the greenhouse and to distri¬ 
bute it over the whole area of the covered soil. With this object a 
system of pipes 8 to 9 cm. in diameter, such as are used for hot 
water heating is connected with the down-pipe from the greenhouse 
roof, and divided into two sections so that each section forms a conduit 
joining up one end of each of the lines of pipes in front of which it is 
placed. 



So that each line of pipes shall automatically receive the same amount 
of water, a small gas tube of about 1.5 cm. gauge is grafted on the pipe 
which holds the rain water and rising perpendicularly from it is bent 
at a certain height and turned downwards to enter the line of drain 
pipes. If all the bends of the small tubes are exactly on a level these 
tubes constitute so many communicating vessels and each will divert 
the same quantity of water into each line of drain pipes. 

The drain pipes used are 30 cm. long and now cost 250 fr. per thousand. 

[«•*} 
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603 - Plant Analysis in Relation to Manuring. — Hunter, f. (steUv. Vo^teher der 
* Agrik.-Cbem. Versuchsstation Halle), in the Journal iur Landwirtschaft , Vol.x^xVIII, 
pp 207-224 Berlin, 1920. 

The author had remarked that, in studying the relations between 
the results of elementary analysis and the need of fertilisers, it was not 
suitable to make use of spring barley; much clearer indications, however, 
are obtained with sugar beet, which is much more exacting in the matter 
of manuring. The following information resulted from observations both - 
on barley and beet on loess silt soils:— 

a) Nitrogenous and phosphatic manures reduce the silica content 
of barley straw; on the other hand, the lime and magnesia content is only 
influenced to a negligible extent by nitrogenous, potassic or phosphatic 
manures; the atmospheric conditions of the year have so intense an in¬ 
fluence on the growth of barley that its nitrogen, potash and phosphoric 
add content does not allow of any certain conclusion being drawn so far 
as the needs of fertilisers for a soil are concerned. However, the nitrogen 
content of barley is slightly reduced by potash and very much reduced 
by phosphoric add; all this confirms the fact that barley is not a plant 
which should be used in these experiments; the ratio of nitrogen to 
potash or phosphoric add gives no certain indication of the fertility of 
a soil. 

b) The yield in root of beet in good years, but in determined condi¬ 
tions that are unfavourable to the assimilation of phosphoric add, is in¬ 
fluenced by nitrogen, and slightly by potash* In any case the epigeal 
production depends considerably on the nitrogenous manuring. The 
lime and magnesia content ot the roots is only influenced in an accessory 
manner by the manuring; in straw, on the other hand, the lime and ma¬ 
gnesia content is increased by potassic fertilisers and decreased by phos¬ 
phatic manuring; the effect of nitrogen is variable. If 50 kg. of nitrogen 
is not removed per hectare in the leaves and a total of 100 kg. in the 
roots + leaves of beet, it signifies that there is insufficiency of this element: 
the potash of beets being less influenced, there is nothing to indicate the 
quantity of potash required for this plant; when less than 14 kg. of phos¬ 
phoric add is taken out in the roots of sugar beet, it is a sign that this 
substance is present in small quantity in the soil; for the green parts there 
are no precise indications. But the meteorological conditions also exert 
such an influence on beet that the percentages of nitrogen and 
potash can give no indication regarding the corresponding require¬ 
ments of the soil for phosphoric add, however, the minima limits 
of 0.18 ° 0 in the roots and 0.40 ° 0 in the epigeal portions can be 
established. 

c) When, to ascertain the requirements of a soil in fertilising ma¬ 
terial, 2 plots are taken, one manured with nitrogen and the other with 
phosphoric add and potash, the following rules can be used for estimation, 
according to the methods previously proposed by the author regarding 
winter wheat1) If a soil lacks potash in the plots manured with ni¬ 
trogen, the percentage of potash in the plants remains less than that of 
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nitrogen, made equal to ioo; if it is phosphoric add which is lacking the 

ratio ^ m ^ nurec ^ with nitrogen is more than 

ioo ; if this ratio in the plots manured with phosphates and potash is less 
than ioo, the soil lacks nitrogen. 

2) The conclusions are more certain when the ratios — 

potash 

nitrogen 

or ^ hQgpho ri^acid are e< * ua * *° 100 on plots with both phosphatic 

and potassic manure, because the meteorological factor is thus, as far as 
possible, diminated; then, on the plots manured with nitrogen, a ratio 
nitrogen 

—-—less than 6o indicates a lack of potash; if, on the other hand, 
potash 

this ratio exceeds 6o it indicates that there is sufficient potash; a similar 
ratio of less than 40 for phosphoric add indicates that it is insuffident 
and above 40, that it is suffident. 

The indications would be dearer if, instead of 2 plots, 3 were taken 
(manured with nitrogen, potassic and phosphatic fertilisers); the percen¬ 
tages noted for different cultivated plants would thus enable the state of 
fertility of a soil to be estimated. 

Whether a general value can be attributed to such observations 
further experiments alone can dedde; until this method has been perfected, 
accurate manuring experiments still remain the normal procedure for de¬ 
termining the fertiliser requirements of a soil. 

604 - A Critical Study of Pot Fertiliser Experiments. — i^pmaht c. b., and i^nharx, 
G. A. (Proceedings of the National Academy, of Sciences of U. S. A., November 1920}, 
in the Chemical News and Journal of Physical Science , Vo!. 122, No. 3180, pp. 137-138, 
IyOmdon, March 24, 1921. 

Waynick, Sharp and Eipman had already demonstrated that owing 
to the great variability of soils and of plants, fertilising experiments of 
long duration cannot be of much practical value, if the factors of varia¬ 
tion and probable error are ignored. 

For this reason, Tipman and Waynick began, in January 1919, a 
systematic study by statistical methods of the results of the pot fertiliser 
experiments carried out at the Ohio and the Pennsylvania Agricul¬ 
tural Experiment Stations. 

Since the work would possibly be some time in the press, the authors 
deemed it wise to present a few of their most important conclusions. They 
draw attention to the fact, that the originators of the experiments saw 
the value of replicating check pots, but did not recognise the importance 
of such replication for the fertilised pots, which renders it difficult to 
subject their data to statistical treatment. Fortunately, however, the 
long series of years during which the pots were studied gives a replication 
of each kind. 

The authors arranged the data respecting the experiment pots into 
8 groups according to the fertiliser; then they studied the effect of the 
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fertiliser on each crop in the rotation, although they consider that the 
rotation study included in these experiments, which were themselves 
expensive, inadequate, and fallacious, only served to complicate a situa¬ 
tion which was already sufficiently difficult. 

The data from the pot experiments at the Ohio Station, when worked 
out according to the statistical method showed that: 

1) The “ one-element ” fertilisers produced no significant increases 
in yield over the yields obtained from the check plots. All statements 
to the contrary must be regarded as erroneous. 

2) The “ two-element ” fertilisers gave definite increases in yield 
over the check plots; but whether the increases are profit-yielding still 
remains to be determined. 

3) The same may be said for the “ three element ” fertilisers. 

4) Different combinations of the same fertilising element seem to 
have produced no differences in the results. 

5) The amount of fertiliser used seems likewise to have been 
without significance. 

6) Even when fertiliser experiments are properly planned, and the 
results adequately studied by statistical methods, our present knowledge 
of the enormous variability of all soils and plants renders the data from 
any given fertiliser plot of value only on that plot. This important con* 
sideration renders it highly probable that no fertiliser experiment as 
ordinarily conducted is possessed of sufficient practical vane to justify 
the large expenditure of money, time and energy involved. 

Having delivered themselves of this very severe criticism, the author 
declare, that they are not desirous of making a fetish of the application of 
statistical study to fertiliser experiments, but wish to show, that if sta¬ 
tistical methods are not applicable to the evaluation of fertiliser experi¬ 
ments, the latter must be accounted of even less value and significance 
than the authors have accorded to them. 

605 - The Effeet of Manure-Sulphur Composts upon the Solubility of the Potas¬ 
sium of Greensand. — Mac Cali,, A. G. (Agricultural Experiment Station, College Park 
Md), in Journal of the Association of Official Agricultural Chemists , Vd. IV, No. 3* 
PP. 374-376, Washington, February 15, 1921- 

The recent work directed to increasing the availability of the phos¬ 
phorus in floats by the solvent action of composts of manure and sulphur (1) 
suggested the idea of studying the effect of the said composts in rendering 
more assimilable the potassium present in greensand (2). Two series of 
composts were prepared for the purpose, with greensand containing 
5.9 % and 1.4 % of potassium respectively. For each series, in addition 
to the control, the composts consisted respectively of: flowers of sulphur 
— sulphur and half-decomposed manure — sulphur, manure and sandy- 
day soil — sulphur, soil, traces of sulphate of aluminium and of ferrous 

(1) See R. 1919, Nos. 24 and 603. 

(2) A mote or less ferruginous hydrated silicate of potassium. {Ed.) 
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sulphate — sulphur, manure, soil and a small quantity of calcium car¬ 
bonate. Each test was carried out in a glazed pot kept in the greenhouse 
(water being added to one-half the water-holding capacity), and the soil 
was aerated every week. Water extractions with samples of 75 gr. were 
employed for the determinations; the extractions were made at the be¬ 
ginning of the experiment, and once a week during the 23 weeks the ex¬ 
periment lasted. 

In the case of the composts consisting of greensand, manure, and 
soil in different proportions, a perceptible amount of the potassium of 
the greensand was rendered soluble in water through the process of 
" sulphofication ” (oxidation of sulphur), the most efficacious being the 
compost of equal parts of sulphur and manure On the other hand, in 
those composts where part of the manure was replaced by soil, the acidity 
and the amount of sulphur oxidised, and consequently also the potassium 
dissolved, were decreased. When soil was entirely substituted for the ma¬ 
nure, the sulphofication proceeded so slowly, that only a minimum amount 
of potassium was found in the water extract The addition of sulphate 
of aluminium and of ferrous sulphate in no way stimulated sulphofica¬ 
tion, whereas calcium carbonate exerted a stimulating effect at first, 
but it did not succeed in increasing the acidity and the soluble potassium 
beyond the maximum attained by the corresponding composts containing 
no calcium carbonate. A much larger total quantity of soluble potassium 
was obtained from composts containing greensand with a high potassium 
content, although a larger percentage of potassium was yielded by green 
ands with little potassium In composts containing manure, the amount 
of potassium recovered in the water extranets varied from 9.1 % to 41.3 % 
of the initial content. 

In conclusion, the accumulation of soluble sulphates closely parall¬ 
eled the development of acidity, and in every case, with the increase 
in acidity and the accumulation of sulphates, there was a correspond¬ 
ing increase in the amount of potassium in the water extract. The po¬ 
tassium, however, continued to increase for some weeks after the acidity 
and sulphates had attained their maximum. 

606 - The Variability of Plants Grown in Water Cultures. — dots, a r (College of 
Agriculture, Umverbity of California), in Soil Science, Vol XI, No 1, pp 1-31, 12 figs- 
Bibliography of 15 works Baltimore, January, 1921. 

Much emphasis has, of late years been placed upon the water-culture 
method as a means of determining the influence of salt upon plant-growth. 
The differences in the salt content being relatively small, the question 
arises whether fixed values can be assigned to differences of such 
degree when the material beings compared shows extensive variation, 
more especially as usually the number of plants used in water-culture ex¬ 
periments is very small: from to 1 to 6. 

For these reasons, the author has taken as his baas ShivEs extensive 
work {Physiol Res., I, 327-397, 1915) on the physiological balance in nu¬ 
trient media. Shtve used a three-salt solution in three different concen- 
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trations liaving the osmotic pressure of o.i, 1.75 and 4 atmospheres. 
In these the partial molecular concentration of salts was varied in incre¬ 
ments of one-tenth, 36 different combinations resulting. As the author 
widied to make a statistical experimental study based on the frequency 
distribution of certain data, it was desirable to have a sufficient number 
of variants to permit of an approximately normal distribution about the 
mean. For this purpose, it was enough to consider a few weil-chosen 
combinations of the 36 1.75 atmosphere solutions, which were called pro¬ 
visionally, following Shxv^s example, optimum, average and minimum 
solution respectively according to their growth efficacy. They had the 


following partial molecular 

concentrations. 




Solution 

Monopotassium 

phosphate 

Calcium nitrate f 

1 

Magnesium 

sulphate 

Optimum. 
Average . . 

‘M'vnfmiTm „ . . 


.... 0.0180 1 

.... O.OO36 

.... 0.0072 

0.0052 1 

0.0026 | 

0.0130 | 

0.0150 
0.0400 
0.0150 


A sufficient number of replicate cultures are also necessary: two series 
were set up for each concentration, one of 33 cultures of 5 plants each, 
and the other of 50 cultures of 6 plants each. In these cultures, wheat 
of high germination was grown and after 7 weeks the dry weight of the 
epigean parts was determined in the ordinary way. 

The variations exhibited by plants of both series was of considerable 
magnitude, being approximate^, 20 % on either side of the mean for cul¬ 
ture weights, and about 50 ° 0 , when individual plants were compared. 
"When results were plotted in the form of frequency curves, the variation 
was of such extent, as to show considerable overlapping for the three 
solutions in question. Further, the arithmetic means of the optimum and 
medium solutions of the first series were practically" the same, thus showing 
no significant difference in the growth efficiency of the two solutions; 
in the second series, an apparent difference was shown, but always 
within the limits of the probable error, which made it of no importance. 
The total and partial means of one series also varied to a noticeable extent. 

It is seen from what has been hitherto said, that plants grown in 
culture solutions exhibit considerable variability. Indeed, this is of such 
magnitude, as to cast serious doubts upon the practice of drawing conclu¬ 
sions from the means of relatively few cultures. Since it is a question of 
living organisms, which are of a very varying nature, it is necessary not 
only to ascertain the degree of variation from a suffiiceut number of data, 
but also to determine the probable error; only thus is it possible to compare 
and estimate the effect of differing environments, or external agents, 
upon plant development. 

^ Id comparing the relative growth efficiency- of different culture so¬ 
lutions, the probable errors of the means compared must be fixed, and as 
the mean of few cultures can have but little accuracy, a large series must 

[«•«] 
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be used, unless large differences are being compared. Moreover it could 
hardly be said that there is au optimum of culture in the actual con¬ 
ditions of experiment, for the limits within which are found conditions 
favourable to growth efficiency are relatively wide. 

Finally, it is most important in the comparison of culture solutions, 
that seed of known parentage should always be employed. 

60 7 - The Hydrogen-Ion Concentration of Certain Three-salt Nutrient Solutions for 

Plants. —Me Caul A. G. and J. R. Haag (Department of Soil Investigations, Maryland 
Agricultural Experiment Station), in Soil Science, Vol X, No. 6, pp 481-483. Biblio¬ 
graphy of 5 works, figs. 1. Baltimore, December 1950. 

Until quite recently, practically all of the nntrient solutions used 
in the study of plant-nutrition problems have contained four, or more, 
salts in addition to a trace of iron. But in 1915 (1) Shive showed, that 
it was possible to make a satisfactory nutrient solution in which all of the 
essential ions, except iron, were derived from the 3 salts, calcium nitrate, 
magnesium sulphate, and monopotassium phosphate. Later, Livingston 
and Tottingham suggested 6 possible combinations of 3 salts which would 
give the 6 essential ions. 


Type I 
Calcium nitrate 
Jrhosphate monopotassium 
Magnesium sulphate 

Type IV 

Monocalcic phosphate 
Potassium sulphate 
Magnesium nitrate 


Type II 
Calcium nitrate 
Potassium sulphate 
Monomagnesium phosphate 

Type V 
m Calcium sulphate 
’ Potassium nitrate 
Monomagnesrum phosphate 


Type III 

Monocalcic phosphate 
Potassium nitrate 
Magnesium sulphate 

Type VI 
Calcium sulphate 
Monopotassium phosphate 
Magnesium nitrate 


The Division of Biology and Agriculture of the National Research 
Council (United States) appointed a special Committee to organise a mo¬ 
vement for the cooperative study of plant nutrition problems. In order 
better to correlate the work of the co-operating scientists, this committee 
formulated standardised methods to be adopted, and provided each co- 
operator with a printed copy of directions in which the preparation of the 
6 type solutions is given in detail. In connection with this work, the authors 
have been using (in sand culture studies), solutions of types I, III and V, 
and it occurred to them to correlate the lelative growth rates of the plants 
with the hydrogen-ion concentration of the nutrient solutions. 

It was found by the determinations made, that in general within 
any one type of solution, the hydrogen-ion concentration is a function of 
the volume-molecular proportion of the di-hydrogen phosphate salt present, 
the types containing monopotassium phosphate having a lower hydrogen- 
ion concentration than those containing either monomagnesium or mo¬ 
nocalcium phosphate. It further appears, that the sulphate and nitrates 


(1) See preceding Art No. 606. (Ed.) 
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play only a minor part in determining the reaction of the nutrient solution. 
The variations in plant growth, within any one type of solution, cannot 
he correlated with differences in the hydrogen-ion concentrations of the 
solutions. 

608 - Are Vitamines Necessary for the Growth of plants ? (1). — LmnfeRB, a., in the 
Comptes rendus de VAcad&mie des Sciences , Vol. 171* No. 4, pp. 271-273. Paris, July, 
26, 1920. 

Cer tain biologists have maintained that vitamines are necessary for 
the growth of plants (Bottomlby, Proceedings of the Royal Society of 
London , Biological Science, 1914, p. 237; Moctheridge, Ibid., 1917, 
p. 5 08 ; Agulhon and I^egroux, Comptes rendus de VAcademie des Sciences , 
vol. 167, 1918, p- 597 ; IyiNOSSiER, Comptes rendus de la Sodete de Biologie, 
April, 1919 and March, 1920) and this opinion, generally admitted mo¬ 
reover, is derived from experiments of which the author by no means 
contests the results, but the interpretation of which docs not seem to agree 
either with other facts or with the numerous tests made by him personally 
in this field. 

Not only can certain micro-organisms and fungi be cultivated in chem¬ 
ically definite media without any trace of vitamines, but it is also possible 
to ensure the growth and complete development of higher plants with 
nutrient solutions which are purely inorganic. 

Maze (Annales de VInstitut Pasteur, March, 1919, p. 139) has shown 
that maize can accomplish its complete evolution in a liquid containing 
15 elements, all organic matter bring excluded. It is hardly conceivable 
that certain plants, ranging from micro-organisms up to the most complex 
plants, can live and grow in mineral media, while others require vitamines 
for their development. The idea of the utility of vitamines in the culti¬ 
vation of mushrooms is due to the fact that the authors who have upheld 
that thesis have used very poor, insufficient media, such as a mixture 
of ammonium tartrate and glycerine the addition to which of a few drops 
of an infusion of raisins will considerably improve the nutritive value of 
the broth. 

If the minute quantity of material thus added includes vitamines, 
it also contains salts, proteins and carbohydrates, and it seems improper 
to conclude, a priori, that the effect noted is due to one rather than to 
others of these substances. The author has stated that a great number 
of definite chemical products, inorganic and organic used in minute pro¬ 
portions, would give the same results as those obtained by the addition 
of the infusion of raisins, and sometimes they even gave better results; 
all these substances cannot be considered as vitamines. 

Beer yeast heated to 135 0 C. for one hour, that is to say, which has 
lost all its antiscorbutic properties, can be used to prepare broths which 
favour considerably the growth of mushrooms grown in poor solutions 
having for basis ammonium tartrate and glycerine. 

ti) See No. 593 of this Rlvuw. 
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By methodically exhausting the yeast with alcohol, or by precipi¬ 
tating its extracts with phosphotungstic acid, the isolation ot the vitaminic 
principles can be arrived at and it is thus possible to obtain, on the one 
hand, the exhausted yeast having no longer any curative effect on avita¬ 
minosis and, on the other hand, an extract containing the active vitamines; 
the latter, evaporated and then mixed with water does not improve the 
nutritive properties of suitable artificial media; it is sometimes rather 
injurious to growth, whilst the decoction of the residual yeast heated to 
135° C. and deprived of its vitamines by this treatment can confer q ualiti es 
which allow of a tiightly more abundant growth. 

By filtering organic liquids through fullers’ earth to remove the vi¬ 
tamines, it is found that the filtrate deprived of these substances is more 
favourable to the growth of mildews than the liquid before its filtration. 

Finally the author satisfied himself that organic extracts also, heated 
to about 250° C. up to the point of carbonisation, preserved their fertilising 
properties when they were added to a tartro-glycerine medium, and it is 
difficult to admit, in this case also, that the vitamines were able to 
withstand this temperature. 

Vitamines are substances indispensable to life, which cannot be replaced 
by definite chemical compounds, predpitable by phosphotungstic add 
and the reagents of the alkaloids; they are retained by filtration through 
fullers’ earth and are destroyed by heat. Now, none of these properties 
is found in the substances which are capable of improving the nutritive 
qualities of poor media for plants. Therefore it does not seem proper 
to compare these substances with vitamines of which they do not possess 
any of the characteristic properties. 

609 - Reduced Acidity in Oranges Caused by Certain Sprays. — gray g. f., and f.yan, 

H. J., in Monthly Bulletin of the Department of Agriculture, State of California, Chemistry 
dumber Vol. X, No. x, pp. 11-33, tables 39. Sacramento, California, Jan. 1931. 

Report of experiments carried out with fruit picked from sprayed 
and unsprayed orchards. laboratory tests were made on single fruits 
to show the extent of variation of individual oranges from the same tree 
or orchard. 

The results of these tests were- both surprising and convincing. No 
consistent difference was noted in the sugar content of sprayed and un¬ 
sprayed fruits, but a remarkable difference was noted in the add content. 
A discussion of the preliminary tests made at Berkeley is presented first, 
followed by that of the large scale sampling and testing carried out in 
Los Angelos County. 

The data recorded at Berkeley on Valenda oranges, over ripe, indicate 
a distinct difference in the aridity of the comparative lots and the highest 
aridity of any sprayed orange is considerably less than the lowest of the 
unsprayed fruits. 

The unusual ratios shown in the table follow as a natural sequence 
of practically unchanged Brix readings, but reduced arid percentage, the 
latter being on an average 0.32 % for sprayed and 0.76 unspraved. The 

[€• 8 - 409 ] 
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results of tlie tests on Valendas taken in March, before the groves had 
fully ripened, did not show such a remarkable reduction in acidity of the 
sprayed fruits as that of the previous season’s crop which had hung on 
the trees many months after becoming fully ripe but nevertheless there 
is a striking contrast' (average:— 0.67 % sprayed to 1.06 % unsprayed). 

With Early ?savds, there appears to be no indication of any effect 
on add content early in the season The average of all sprayed fruits 
tested is, in fact, about 1 / 5 of 1 % higher than that of the unsprayed 
lots. Eater on, however, the add content of navels is reduced, as shown 
by tests taken in May and June (Average for sprayed 0.375 %; for un¬ 
sprayed 0.871 %, etc.). 

The results of the large scale tests confirmed withont exception those 
obtained at Berkeley, and proved that certain sprays composed of lead 
arsenate, sulphur, and soap powder (soap and sodium carbonate) appear 
to be in unstable equilibrium, that is, changes in chemical composition 
may take place depending upon various conditions and when applied 
to orange trees, even for one season only, produce a marked, and in many 
cases a startling decrease in the add content of the iruit, although no 
consistent change in sugar content. 

The results obtained, induding the percentage of anhydrous dtric 
add, and offidal ratio, are tabulated, comparing samples from sprayed 
orchards with samples from previously fumigated orchards. The juice 
obtained from each fruit was also measured. 

The effect on lemons appears to be similar to that on oranges, although 
insuffident data were obtained to warrant a positive statement. Sped- 
mens of lemons from 8 groves were examined, 4 from sprayed and 4 from 
unsprayed groves. 

Subsequent to the co-operative experiments with the Fruit Growers 
Supply Company, two lots of Valenda oranges were received for analysis, 
one sprayed with acid lead arsenate only , and one sprayed with basic lead 
arsenate and lime sulphur. An unsprayed lot was also analysed for com¬ 
parison purposes: The average aridity % in fruit from the first mentioned 
was 0.72 ; from the second 0.90 and from the unsprayed 0.94. 

This reduction in aridity amounts therefore to approximately 50 % 
of the normal aridity of fully-ripe oranges, but in many cases is much 
more, espedally when left on the trees beyond the usual cropping time. 

610 - Line Selection of Wheat at the Fhyto technological Station 99 La Moncloa,” Madrid. 

— Estactdn Central de Ensayo de SemtUas , Boldin irtmestral , Year I, No 1, pp 2-7, figs. 24 

Madrid, March, 1931. 

The phytotechnological Station “ Ea Mondoa ” commenced its 
work of improvement of cultivated plants by following the methods and 
technique of the phytotechnical Station of Svalof. 

A beginning wras made with wheat and with a series of investigations 
with the object of facilitating the selection of local kinds by isolating and 
propagating the best pure lines. On account of the very great number 
of local varieties and also the desirability of dealing only with the zone 
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where the physical conditions (of soil and more especially of climate) of 
the environment are similar to those found at the Station, the work was 
restricted to a small number of indigenous wheats, mostly from the two 
Castiles. These were the following varieties:— “ Candeal de iegadfo ” 
of Alfaro (Logrono), “ Candeal de secdno " of Alfaro (Longrono), ” Candeal 
de la Sagra ” (Toledo), “ Toledo sin barbas ” (Toledo), " Toledo con bar- 
bas ” (Toledo), “ Candeal de Guadalajara/' “ Sagreho ” (Guadalajara), 
“ Candeal bianco de Zamora/' “ Candeal de gluma blanca” (Badajoz), 
and “ Candeal fino ” (Ciudad Real). 

Each variety was sown in a special plot and, at harvest time, 25 ears 
were selected in each plot, establishing for each the density calculated 

a 

according to the formula D = 10 — where a is the number of grains in 

the ear and l is the length of the rachis in cm. 

Table I contains the biometric data rdating to the variety “ Toledo 
con barbas ” (awned Toledo). 

Table I — Data relating to the wheat “ Toledo con barbas” 


bciidtl 

number 

of 

the eats 

Length of* 
the rachis 
mem. 

Number of 
grains m 
the ear 

Density 

Serial 

number 

Of 

the ears 

Length of 
the rachis 
in cm. 

Number of 
grains in 
the ear 

Density 

I 

I2.50 

1 

41 

33* 

1 

1 14 

14.OO 

1 

1 

40 

! 

1 29 

2 

1+4° 

1 57 

40 

15 

14.00 

53 ! 

1 30 

3 

13.00 

1 48 | 

37 

ib 

14.50 

48 

33 

4 

13.00 

1 47 i 

00 

l 17 

1300 

47 ] 

' *« 

5 

13 70 

1 #53 1 

39 

! 18 

13-00 

55 

42 

b 

I2.70 

54 

43 

19 

12.50 

51 

41 

7 

14.00 

48 I 

34 

1 20 

13.70 

47 

34 

8 

13.50 

54 1 

40 

21 

14.50 

55 

38 

9 

14.00 

60 

43 

22 

15-00 

53 

35 

10 

I400 

50 

30 

23 

14 00 

42 

30 

II 

14.50 

47 

32 

1 24 

I3°° 

54 

42 

12 

14.50 

53 

37 


13.60 

55 

40 

13 

14.50 

55 

38 

1 


1 

1 


As can be seen in Table I, 15 density values (29 to 43) were obtained 
for the 25 ears examined. If “ Toledo con barbas ” represented a homo¬ 
geneous group of individuals (elementary species of Jordan, pure line of 
JohanssEn), the ears of average density (D — 36) ought to be most nu¬ 
merous and those of extreme density (D = 29 and D = 43) ought to be 
the least numerous. Representing diagramatically the values of density 
and of frequency, a simple curve is obtained with a single apex* On the 
other hand, if the varieties examined are not pure lines but populations, 
that is to say, mixtures of pure lines, instead of a single ma xi mum frequency 
there would be more then one maximum. The curve of the diagram, 
instead of showing a single apex, would be broken and show separate apices 
increasingly numerous in proportion as the population is more heteio- 
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geneous. This is exactly the case with “ Toledo con barbas” (see Table I)- 
There are two well defined maxima corresponding with densities 36 and 40 
which, if reference is made to the law of Gai/ton, should be considered 
as the average density values of two good elementary species. The ears 
with a density of 36 and 40 (seven in all) were sdected as founders of new 
pure lines of “ Toledo con barbas.” 

So far as the distribution in frequency of the character “ density 


of ear ” is concerned in the other wheats, we have:— 


Table n. — 

Characters of the pure lines . 


Original varieties or populations 

(place of origin in brackets) 

1 

Isolated lines 

Character of 
>« density of earn 
|for lines isolated 
• in 1919-1920 



1 

Moncloa No. z 

33 

Candeal de regadio. 

. . . . 

..) 
l 

» No. 2 

35 

[Alfaro (I*ogrono)j 


» No. 3 

1 39 


» No. 4 

1 40 



\ 

■' / 

Moncloa No. 5 11 

34 

Candeal de secdno . ...... 

. . . . 

» No. 6 

35 

[Alfaro ^lyogrono)] 


» No. 7 

37 

Candeal de la Sagra 


•t 

Moncloa No. 

35 

(Toledo) 



No. 9 

40 




Moncloa No. 10 

26 

Toledo sin barbas.. 

... 

T 

‘ 1 

» No. 11 ! 

28 

(Toledo) 


* No. 12 

37 

Toledo con barbas. 


\ 

' * 1 

Moncloa No. 13 

36 

(Toledo) 


» No. 14 

40 

Trigo Candeal. 


( 

■ * \ 

Moncloa No. 15 

22 

(Guadalajara) 


1 

» No. 16 

24 

Sagreno (Guadalajara). 

. . . 

•* 1 

Moncloa No. 17 

35 

Candeal de Arevalo. 


t 

MbndoaNo. x8 

32 

(Avila) 


/ 

■ No. 19 

36 



\ 

‘ ' / 

Moncloa No. 20 

28 

Candeal de Soria. 

(Soria) 

* * 

* No. 21 

* No. 22 

29 

36 

Candeal bianco. 


l 

Moncloa No. 23 

37 

(Zamora) 


' ' / 

• No. 24 

40 

Candeal de gluma blanca. 



Moncloa No. 25 

81 

(Badajoz) 


‘ ' 1 

* No. 26 

9 » 

Candeal fino (Ciudad Real) .... 

. . . 

• ■ » 

Moncloa No. 27 

35 
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“ Trigo candeal de regadio,” 4 maxima corresponding to densities 
33, 35, 39 and 40. 

“ Candeal de secano/' 3 maxima:— 32, 35, 37. 

“ Candeal de la Sagra/' 2 maxima35 and 40. 

“ Toledo sin barbas/' 3 maxima26, 28 and 33. 

“ Candeal de Guadalajara/* 2 maxima : — 22 and 24. 

“ Sagreno/' 1 maximum35 (this is therefore a very homogeneous 
variety). 

“Candeal de Arevalo/* 2 maxima:— 32 and 36. 

“ Candeal de Soria/' 3 maxima: — 28, 29 and 36. 

“ Candeal bianco/' 2 maxima37 and 40. 

“Candeal de gluma blanca/' 2 maxima:— 81 and 92. 

“ Candeal fine,” 1 maximum35. 

The ears corresponding to the maxima values are set apart for sowing 
separately in plots so as to constitute, as noted above, the founders of other 
pure lines. 

The results of selection are given in Table II. 

The author intends to continue the work of line selection and to ex¬ 
tend it to other indigenous varieties, which will contribute in a large meas¬ 
ure to the improvement of Spanish wheats by rendering them more homo¬ 
geneous and heavier producers. 

611 - The Improvement of Wheat and Oats by Selection, and by Grossing Combined 

with Selection, in the United States.— hates, h k. and Garber, r j, in The 

University of Minnesota, Agricultural Experiment Station , Bulletin 182, pp. 1-4A 10 figs. 

St. Paul, Minn. March iqiy. 

The work carried out at the Minnesota Experiment Station with a 
view to improving agricultural plants may be divided under 3 heads: 

1) Introduction of new varieties and types. 

2) Pure line selection, or mass selection. 

3) Crossing followed by selection. 

Introduction oE new varieties and types. — New introductions are 
essential, in order to obtain the best material for experiments, further, 
the time and trouble necessary to the production of a new variety adapted 
to a certain locality is wasted, if the same result can be obtained through 
introductions. 

The head selection method is used, from 50 to 200 heads being select¬ 
ed the first year. Non-promising sorts are eliminated in the field. The 
next year, three systematically distributed plots oi a single 18-foot row 
are each grown for selection, one foot being removed from each end be¬ 
fore harvest. Those that are not eliminated, are tested the third year 
in three plots of three 18-foot rows each, the central row only of each 
plot being used for the yield test. Border rows are grown to obtain more 
accurate data on lodging and to overcome competition between other sorts 
grown near. 

Selection was begun with the F a of a cross The seed of each plant 
selected in F a is planted in a separate plot in F s . Some plots are homo- 
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zygous for all characters, some are heterozygous for some characters and 
homozygous for others, while some show segregation as in F z , 

Selection by the individual plant method is continued until many 
homozygous forms are obtained. These are isolated and treated after¬ 
wards as selections, all rogues or inferior individuals being weeded out. 

Seusction and crossing — winter wheat* — There are three main 
reasons why it is preferred to spring wheat: 

1) It allows for a better distribution oi labour on the farm. 

2) It matures earlier, which serves to protect it from rust and drought. 

3) It yields more grain per acre 

On the other hand, winter wheat suffers much from the cold, which 
kills many of the young plants, leaving gaps in the fields, so the acreage 
is small. 

Many new varieties have been introduced and tested, as for instance, 
those chosen by I/Eighty which had proved very resistant to cold in the 
Eastern States, but in Minnesota were only equal, or inferior, in this respect 
to Turkey wheat, a variety that is not noted for winter hardiness. 

In short, the experiments proved that the various introductions 
were less hardy than the selection and crosses made at the Minne sota 
Experiment Station many years ago. 

Of the pure lines that excelled in hardiness mention should be made 
of Odessa I-01-3, Big Frame I-06-6, and two semi-hardy types, Turkey 
I-03-120 and Padui I-03-229 (the latter is a selection from a winter wheat 
introduced from Russia). Crimean (Minnesota 845) has also given a good 
record as a hardy variety. 

As regards other characters, the four (semi-hardy) Odessa selections 
Odessa I-01-3, I-15-179, I-15-177 and I-15-190 deserve special mention 
for their resistance to lodging. 

The Odessa x Turkey crosses gave excellent results. They showed 
all sorts of recombinations of the characters of the parents, some being 
very hardy, others intermediate, while others again were very susceptible 
to cold. Data of this sort corroborate the observations of Nixsson-Ehi.E 
and show that winter wheat hardiness is due to the interaction of numerous 
inherited factors. 


The following Table gives the summarised data: 

Variety 

Nursery 
Series No. 

Minnesota 

No. 

\ 

Average yield 
| bushels per acre 

| Average 
winter 
injury 

Odessa.. 

I-OI-3 

1471 

2089 

« 

38 % 

Turkey. 

1-03-120 

1481 

2 471 

40 

Turkey x Odessa. 

H-02-195 

1505 

1 2627 

. 29 

Turkey x Odessa. 

11-02—280 

1507 

1 2 344 , 

1 42 

(?) X Turkey. 

II-02-519 


2600 


(Vfanoftti 

— 

845 

2056 

37 

Tttdbty. 

Check 

l 

1487 

1549 

73 
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Some of these hardy hybrids were also very productive, indeed tests 
proved that types excelling in hardiness generally excel in yield. Lower 
temperature appears to be the chief exterior factor affecting the yield 
of winter wheat. 

Spring Wheat . — Rust-resistance is the most important character 
of spring wheat. The object of selection is to combine in the highest possible 
proportions the two characters of high specific yield, and resistance to 
rust. , 

Recent studies of the biology of Puccinia graminis Tritici have re¬ 
vealed the existence of several biologic forms of the parasite which can 
only be differentiated by their reaction to pure lines of wheat. This feet 
makes it difficult to obtain rust-resistant varieties by means of selection 
and crossing, until further investigations have been made as to the life- 
-history of the parasite. 

It is therefore best for the present to give the preference to early 
maturing wheats which escape the attacks of the cryptogam. 

As regards selection by pure lines Marquis occupied the first place. 

Several crosses made in 1908 between Turkey Winter and Wellman’s 
Fife are better than Haynes Bluestem, and Minnesota 169; none however 
seem of more value than Marquis. Minden, a selection belonging to the 
Amautka group, has given evidence of being a valuable sort for Minnesota. 

In 1916, the following yields were obtained: 


Variety 


Average yield 
bushels 


Mmdtnn. 

Kubanka, Hum. n° 990 ■ - • 

Marquis. 

Preston . .... 

Minnesota n° 169. 


16.6 
11.0 

12.7 
6.2 
5.8 


Oats. — Selection by pure lines has shown that it is possible by this 
means to get really valuable commercial varieties. Excellent results 
were obtained with Sixty Hay: one pure line I-17-72 was more produc¬ 
tive than the original variety and resisted lodging better. 

Selections of the following varieties deserve further testing: Minota, 
Garton 473, Garton 784, Scottish Chief, Irish Victor, Lincoln and Kher¬ 
son. 

612 - The Improvement of Barley by Pure Line Breeding, and Grossing Combined 
with Selection, in Minnesota, United States. — Harlan, h. v. and hates, h. k., 
in The University of Minnesota, Agricultural Experiment Station, Bulletin 152, pp. 1-44,10 
figs-, St. Paul, Minnesota, March 1919* 

Pure line breeding. — Especially interesting results were obtained 
with the Manchuria variety: of the many lines selected, I-16-2, has given 
a low yield during the years that it has been tested, while the yield of 

[elicit] 
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I-15-2 has always been very high. Nearly as wide variations are iottnd 
within a variety as are obtained by comparing different varieties. This 
shows what can be attained by means of pure-line breeding alone. 

Crosses Manchuria X Lion. — Lion is a smooth-awned, black bar¬ 
ley, the former character is very important. The hybrids also are smooth- 
awned, and though they do not generally give as high a yield as Lion, 
yet as a rule, the crops are satisfactory. Several of these crosses, when 
compared with Manchuria No. 105 and No. 154, seemed very promising 
as they combined the good qualities of the latter with the character of 
smooth awns. 

Two crosses between Lion and Mariout were tried in 1917 and 1918. 
Both gave high yields, but lodged rather badly; they have however the 
dense heads of Mariout and the smooth awns of Lion. Thus, smooth-awned 
barley of any head type can be produced by crossing and subsequent 
selection 

Cross between South African and Manchuria — South African is 
a dense-headed type resistant to lodging, but with a very small yield. 
Table I gives the comparative results for the South African parent 
and Minnesota No. 154 (a pure-line Manchuria selection). 


Table I. — Comparison of yielding capacity of South African 
and one of the best selections of Manchuria . 


Variety 

| Minn. 

I No 

Nursery series 
number 

Year 

| Yield 





gUL 

Manchuria. 

184 

I-01-67 

1902 

471-7 

» . 

184 

I-01-67 

1903 

621.0 

» . 

184 

I-01-67 

1904 

465.3 

Average . . . 

— 

— 

— 

SIM 

South African. 

99 

1-97-3 

1902 

306.0 

» . 

99 

1-97-3 

1903 

241.9 

» .... 

99 

1-97-3 

1904 

3°4*5 

Avtui^c ... 

— 

— 

— 

* 84.1 


These figures show that South African is a poor yielding variety. 

In spite of the manifest inferiority of one of the parents, characters 
of some value are found in the hybrids. Thus, II-16-47 and II-16-77 are 
not only much more resistant to lodging than Manchuria but also excel 
the latter in yield (from 1916-1917, the two hybrids produced respecti¬ 
vely 56.3 bushels and 51.1 bushels per acre). 

Elim i n ation op inferior material. — The 63 selections studied at 
the Minnesota Agricultural Station, together with the numerous crosses 
and introduction of new varieties, provided ample material for selection, 
maA increased the possibility of fresh combinations, but in the end, this 
tootmous accumulation of material hindered the work of definitively 
is olating the best types. It was therefore necessary gradually to discard 
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all types, sorts and groups of interior quality, or that had already served 
their turn, and were of no further use. 

After a series of severe comparative tests made for the purpose of 
overcoming, as tar as possible, all discrepancies arising from soil hetero¬ 
geneity, the series that survived was as given in Table II. 

The last of these selections. Highland Chief, has been discarded as 
it lodges badly. This leaves 7 varieties, all six-rowed sorts, that will 
be further tested in field plots. All the two-rowed varieties gave less 
satisfactory results; but the hybrids Bohemian X Manchuria 11-16-78, 
and 456 X Svanhals II-16-37 deserve further trial. 

PiusiraaNARY test at substations. — In 1918, several of the more pro¬ 
mising sorts were grown in rod-row tests at the University Barm, and also 
at the three sub-stations of Waseca, Morris and Crookston. The averages 
obtained are given in Table III. 

Tabee II. — Results of Elimination . 


South African X Manchuria . • . II—16—47 

South African x Manchuria. II—16-77 

Manchuria. I—15—2 

Manchuria. . . . . I—16-66 

I 4 on x Featherston . .... . II—16-91 

I 4 on x Featherston . II-16-92 

lion. I-16-13 

Highland Chief.. . I-16-31 


Tabee III. — Results of Test at Sub-Stations (Averages). 


Yield 
{per acre) 


Eton x Manchuria H-16-92.. 46.7 bu-Jaels 

JJ.on x Manchuria H—16-91 49.9 

I^on x Manchuria H-i 7—11 . . ... ..... 43.3 

S. African X Manchuria 11-16-47 .. 57.7 

Manchuria, Minn. No. 105. 57.3 

Manchuria, Minn. No. 1S4 .... . -. 59.6 

456 X Svanhals II—16-37. 52.S 

Chevalier. 42.2 


6x3 - A New Means of Obtaining Types of Maize with a High Gluten Content. — hast, 

E. M., and Jonbs D. F., in Genetics, Vol. 5, No. 6, pp. 543-610, 8 figs. Baltimore, No¬ 
vember 9, 1930. 

Although the protein content may vary very greatly owing to climatic 
conditions and cultural operations, it is nevertheless sure that it is con¬ 
trolled by a certain number of genetic factors which, however, it has hith¬ 
erto not been possible to discover The existence of genetic factors, 
or determinants, proves that there is every hope of obtaining by means 
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of sdection, or of crossing combined with selection, new lines, or types, 
possessing a larger number of factors and in such proportions, that an 
abundant supply of gluten may be insured. 

Work in this direction has been rendered extremely difficult by.double 
fertilisation, which takes place in maize, as in all other cereals, but with 
even more important consequences. The zygote is formed by the union 
of two gametes, $ and <5 * but the endosperm results from the fusion 
of three gametes 4 + 9 + (5 w bicb takes place at the same time. The 
grain-is formed by successive cell division: 20 %of the protein of the 
inftiz & grain is therefore found in the embryo which only transmits the 
inheri ted characters, whereas 50 % is in the endosperm which latter has 
no influence upon character inheritance. Let us suppose, that the dif¬ 
ferential factors of two plants, one rich and one poor in gluten, are 4 in 
number: A, B, C, D The formula of the plant with the high gluten con¬ 
tent will be AA BB CC DD, and that of the one with the low gluten content 
will be, aa bb cc dd. The results of reciprocal crosses will be as follows. 
Except for a slight decrease in the amount of protein due to heterosis, 
the grains of the F t are of the maternal characters, and though they have 
the same formula, Aa, Bb, Cc, Dd, there will be among them some seeds 
that are rich in gluten, and others that are poor in gluten, according to 
whether the gluten content of the female parent was high or low. 

On the other hand, there will be, as regards the successive generations, 
a very large number of possible re-combinations, which will still further 
complicate the work of isolating, creating, and fixing lines with a high 
protein content. This explains the failures that have occurred in the 
experiments hitherto carried out. 

In the article analysed, the author gives the results obtained in the 
required direction by the application of a new method, viz., the artificial 
pollination of the greatest possible number of plants — the careful test¬ 
ing of the grain produced by each individual by means of the progeny- 
plot system — the continuation of the self-fertilisation work until the 
largest number of homozygote plants with gluten-containing seeds have been 
obtained, and the inter-crossing of these plants, for some of the hybrid, 
thus obtained would inherit the capacity of producing a large amount 
of gluten. The 4 following varieties were used: Stadtmuller's Learning 
BurweUs* Flint, Illinois High Protein, and Illinois Iron Protein. 

Table I gives the data referring to a family of Stadtmuller’s Learning. 

The examination of 27 ears (obtained by self-pollination from plant 
No. 14 in 1912) gave protein percentages varying from a minimum of 
8.11 to a maximum of 17.86, with an average of 12.03. ^ I 9 I 4> the ear 
richest in gluten (No. 6) always produced, by self-pollination, progeny 
with 4 ears giving percentage ranging from 9.57 to 16.21, with an average 
of 13.04. The progeny of the ear which was freely exposed to cross-pol¬ 
lination produced an average of 11.61 % of gluten. The best ear was 
always chosen*, and an uninterrupted series of self-fertilisations carried 
out until 1918, in which year the family 14-6-20-10-15 produced as a re¬ 
sult of unrestricted pollination an average of 17.07 %. 

£«*] 



Tabt,b IX — Gluten content of 7 First Generation Crosses ( Stadtmiiller’s Learning x Illinois High Protein). 
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Table I. — Data Referring to a Family of Stadtmiiller*s Learning. 



1912 

1914 

1915 

1916 

1917 

1919 

Mother ear . 

14 

14-6 

14-6-20 

14-20-10 

14-10-3 

1 14-10-15 

Protein in mother ear ^ .... 

— 

17.86% 

i6m% j 

15.92% 1 

17.30 °o 

16.59% 

Extreme valuer of the protein in the 
self fertilised population .... 

8.21-17.86 

9.87-16.21 

1 

II .82-15.92 1 X347-X7.30 

_ 

_ 

Number of ears examined. 

«7 

4 

IX 

10 

— 

— 

Average protein of self fertilised po¬ 
pulation . 

12-03 % 

13-01% 

14-09% 

*5-93% 

_ 


Average protein of the population 
exposed to cross-poDination . . . 

_ 

xx.61 % 

X2A9 % 

| 15-09% 

16.75 % 

17.07% 


The highest value observed was obtained in 1912, when one ear con¬ 
tained 17.86 % of gluten; if however a larger number of ears had been 
examined, perhaps a higher figure might have been recorded. It is evident, 
that the commercial varieties of maize include plants with ears that are 
very rich in gluten and possess genetic factors which, when brought to¬ 
gether in a homozygous condition, would give ears with a high gluten 
content like those obtained by mass selection at the Illinois Agricultural 
Station during a period lasting about 25 years. The highest percentage 
registered at that Station was indeed 15.66, in 1916, whereas, as has 
shown above, the Stadtmuller’s learning family gave good results, as did 
also BurwelTs Flint. On the other hand, less success was attained by se¬ 
lection in the case of the two Illinois varieties, which after being subjected 
to selection for 16 successive generations, are still in a homozygotous 
condition as regards most of their factors, and are hence less susceptible 
to modification. 

One of the chief difficulties encountered in the production of lines 
rich in gluten by means of continued self-fertilisation is the lack of a prac¬ 
tical method of carrying out the necessary selection operations on a large 
number of individuals. Theoretically all the individuals presenting ex¬ 
treme characters in a population should be tested, but this is practically 
impossible. 

The author has tried to obtain at least a partial solution of the problem 
by crossing the types richest in gluten that had been obtained by selection 
combined with continued sdf-fertilisation. The plants of the F 1 thus 
obtained were self-fertilised and the progeny subjected to successive se¬ 
lection. 

There were 37 crosses made between the families of Stadtmfiller’s 
Learning (No. 14) and Illinois High Protein (No. 20), the gluten content 
of the ears thus obtained varied from 18.48 to 9.08 %. Seven of these 
ears (A—G) were sown in 1915. Ten ears taken from the most vigorous 
plants of the progeny of each of these ears were examined. The results 
are given in Table II. 

Groups G and D gave an average even higher than that of the mother 
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ear, but showed great individual variations. The best result was obtained 
from group C, which although inferior by 1 % to the female parent, mani¬ 
fested but slight variations ranging from 16.32 to 13.99%. The ear 
with the highest protein content was chosen from each of the 7 groups 
and the seeds were sown in 1916. The plants thus obtained were again 
freely intercrossed; by this means 2 ears with 18 % of protein, and a large 
number with over 17 % were obtained (F2). 

Ten carefully-chosen ears were sown in 1919, and some of these were 
self-fertilised. The analytic data referring to these self-fertilised ears 
show such a high correlation between parents and progeny, that it is im¬ 
possible to entertain any doubt as to the influence of heredity (see Ta¬ 
ble III). 

Tabi,E IIL — Comparison between gluten content of parents (1916) 
and of their offspring (1917) 



C 23 x B 20 

A 26 X B 2 

A 22 X B 2 

D 27 x A 15 

B 30 X Di$ 

Average for 2 parents in 1916 . 
Average fear offspring in 1917. . 

18.26 % 

ie .31 

17-39 °o 

13.43 

16.90 ° 0 
14.12 

16.89 % 

II.65 

16.82 ' 

16.43 


B2XA4 

A 36 x D 10 

A 20 xD 21 

A xo x D 2 

£41 X i 4 a 6 

Average for 2 parents in 1916 . 
Average for offspring in 1917 • 

' 16.67% 
13.09 

16.53 °0 
12.86 

6.04 % 

15. is 

, 15 . 98 % 

1 12.83 

15 - 93 % 

12-37 


After 7 years of work, 3 types of maize were obtained with respec¬ 
tively 16.31, 15.42, and 15.05 % of gluten, which were also vigorous and 
gave fair yields of grain. 

Further, each of these types still possess a reserve of variability, 
which renders possible further improvements. The two ears highest 
in gluten content from family C 23 X B 20 were planted in 1918. From 
the offspring of one of these plants, the 15 selfed ears obtained averaged 
17.68 % gluten, and one reached 20.14 %. 

Gluten content is due to a large number of inherited factors; and 
various strains having the same percentage composition probably differ 
in respect to their genetic composition, so that it is possible to obtain a 
number of genetic factors that are superior to those of its parents, and hence 
a still higher gjuten content: 

614 - The Explanation Of Heterosis In Maize.— Coluns G. K, in The American Na¬ 
turalist, Vol. IV, No. 637, pp. 116-133. I^mcaster Pa., Maieh-April 1921. 

A stimulation of growth has come to be recognised as one of the re¬ 
sults of hybridisation. This phenomenon is of so much importance both 
practically and theoretically, that it has been given a special designation, 
heterosis. 


[ 615 - 614 ] 









Tabt,b I — Number of F» individuals necessary to provide an even chance of obtaining at least one individual 
homozygous for the number of dominant characters indicated in Column I. 
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Heterosis is shown to a special extent in maize, in nearly all the 
commercial varieties of the latter, individuals manifesting this abnormal¬ 
ity are to be found, and these abnormal plants are almost always defi¬ 
cient in vigour and yield. Heterotic variations are recessive, but when 
the dominant character is eliminated by continued self-pollination, these 
anomalies show themselves, and influence the development and yield of 
the plant. 

Different varieties possess different groups of recessive lethal, or semi- 
lethal, characters In a cross between two varieties, the negative char¬ 
acters common to one parent are brought into combination with, and sup¬ 
pressed by, the dominant allelomorphs in the other parent. Freed from 
the depressing effects of these recessive characters, the first generation 
of a hybrid is usually more vigorous and productive than either parent; 
this explains the phenomenon of heterosis. 

One of the objections to this hypothesis is that; if this explanation 
is correct, it should be possible to obtain an occasional F 2 indivi¬ 
dual homozygous for all dominant allelomorphs, the progeny of which 
should be uniformly as vigorous as the and so far, this individual has 
not been found. 

The probability of finding such an individual is indeed very small, 
as can be seen by referring to Table I {page ) 

On the other hand, an examination of the maize literature, and the 
biometric data directly obtained by the author, in no wise exclude the pos¬ 
sible existence in the F s , and even in the F 2 , of hybrids with vigorous 
growth. 

Height is probably the most satisfactory character to use as a mea¬ 
sure of heterosis. There are 29 comparisons of F x and F 2 populations 
{23 made by Emerson and East, and 6 by the author): in these 29 cases, 
the mean of the F 2 was below that of the F t in every instance, but in 10 
of the 29 cases, the largest of the F 2 plants equalled, or exceeded, the 
largest of the F 1 plants. 

Similar observations were made respecting length and diameter of 
ear and length of intemode : as regards the last character, 5 of the F s in¬ 
dividuals were superior to the F lt whereas none of the F 2 equalled the F x 

The second objection brought forward was ; that a series of independ¬ 
ent dominant characters influencing size would bring about an asym¬ 
metrical (skew) distribution of the F 2 individuals. 

All lie cases observed have, on the contrary, shown perfectly symme¬ 
trical distribution, but it should be noted that the number of individuals 
used in the construction of a diagram would have to be very large 
in order to make departures from a normal frequency distribution 
apparent. 

In fact, with 20 pairs of characters (giving 21 dassses), 5x4 627 776 
individuals would be required to obtain a representative population; 
99.91 % of this population would fall into the 12 classes with the largest 
number of dominant characters. Therefore, in order to obtain any indi¬ 
viduals smaller than those represented in these 12 classes, populations of 

£« 4 ] 
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over 700 would have to be grown. With ordinary-sized populations, the 
distribution would be fairly represented by these 12 classes (see Table II). 

Table II. — Distribution of P 2 individuals, classed according to size . 

Number of dominant allelomorphs Proportion of Individuals 


9 

o *3 

zo 

1 0 

II 

2.7 

12 

6.1 

13 

11.2 

14 

16.9 

*5 

20.2 

16 

19.0 

17 

13*4 

iS 

1 6-7 

19 

2.1 

20 

0.3 


A distribution of this nature, with populations of approximately 
500 individuals representing the highest classes (9-20) conforms to the normal 
frequency curve as dosely as would be expected. 

The asymmetry would appear if the first 8 classes were considered, 
but these are so little represented, that in order to determine their pre¬ 
sence, an enormous number of individuals have to he examined. 

Thus the two chief objections made against the hypothesis which has 
been employed to account for heterosis fall to the ground, and in no way 
affect the truth of the explanation. 

6x5 - The Improvement of Tobacco by Hybridisation and Selection in Sumatra.— 

Jochems, S. C. J., in the Mededcthn^en zon het Delt Proefstation te Medan , 2nd Series, 
No. XXX, pp. 1-25. Medan, 1921, 

Results of work on the improvement of tobacco, carried out at the 
Medan Station (Sumatra), in two ways, viz., hybridisation followed by 
selection, and selection by pure lines. 

Hybridisation. — Study of descendants of the cross light line No. i 
X dark line No. 72 m order to individualise and isolate a hybrid with con¬ 
stant characters. The results have again been negative; the descendants 
were never homogeneous and intermediate gradations were met with. 

The data collected lead to the following conclusions 

1) The percentage of dark leaves is higher in most of the hybrids 
than in line I, and the percentage of light leaves is less than in hne 1. 

2) The percentages observed in the hybrids differed very slightly 
from those of hne 72. 

3) Among the few hybrids which can be considered as superior, 
the line No. 2155, which furnished a tobacco superior to line 1 (Consortium 
of Deli), should be noted. 

[614-615] 
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Data relating to the F 2 and F 3 . 


Line 

Cross 

Genera¬ 

Dark leaves 

1 Light leave* 


tion 

per cent 

per cent 

leavesper cent. 

2184 

72 X I 

*t 

58.4 

187 

225 

2144 

» 


30*9 

45 3 

23 4 

2223 

» 


41.6 

27.9 

30 1 

2174 

s 

F 3 

33-5 

37 0 

29 I 

2267 

I X 72 

*3 

37 .o 

315 

31.0 

2229 

» 

*3 

3 T -4 

467 

215 

2231 


*3 

3°-5 

3 i 1 

38.0 

3233 

» 

*3 

38.1 

37 3 

24.I 


4) In the Soenger Bahasa plantations, the hybrid 2225 proved su¬ 
perior to line 72 * in the Goenoeng Rinteh plantation No. 2229 stands 
fust. 

5) It has not so far been possible to isolate a hybrid with really 
constant characters. 

Crosses between the lines 1 and 774 {many leaved) are also under 
study; the data collected so far do not yet allow conclusions or forecasts 
to be formulated. 

Pure lines. — The study of these continues, with favourable 
results in the case of lines 774, 976, 542 and 553. 

616 - The French National Wheat Committee. — hehkr, h , in the Comptes rendus de 
VAcadime d* Agriculture de France , Vol. Vn, No. 4, pp. 77-83. Paris, Jan 26, 1921, 

In April, 1920, M. J. H. Ricard, the French Minister for Agriculture, 
instituted the National Wheat Committee with the general object of 
examining all means tending to increase the production of wheat and 
proposing all measures likely to ensure their application. 

The author reviews the results obtained in 1920 by the National 
Wheat Committee, through the work of its sections dealing with Tech¬ 
nique, competitions, corporate action , and propaganda . Departmental Com¬ 
mittees, in collaboration with Directors of the Agricultural Services, Of¬ 
fices and Agricultural Associations, organised seed fairs, sorting sheds, 
wheat growing competitions, etc. Up to the present, the results satisfy 
the object aimed at by the creation of the National Committee and there 
is every reason to predict that its scope will be still further widened du¬ 
ring 1921. 

To this end, M. Rabat6 (General Secretary of the Committee) presented 
to the Committee, on December 18,1920, a programme of work which was 
approved and, among other things, has in view the following measures:— 

A general inquiry regarding the present adaptation of various varie¬ 
ties of wheat to the geological, agricultural and climatic conditions of 
various parts of Fiance. Study of the tillage of fields under wheat and 
subjecting to regular controlled experiments the operations at present 
recommended, not*always with sufficient discernment and knowledge of 
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the very varied conditions of agriculture in France Cultivation of wheat 
in spaced lines with second ploughing, earthing-up, etc. Multiplication 
of wheat competitions in the different Departments. Development of 
co-operative societies fox agricultural tools, apparatus for threshing and 
sorting seeds, and more specially a new form of association, namely, co¬ 
operative seed production, grouping io, 20, 30 of the leading farmers of 
each canton, having at its disposal a genealogical selection farm and a 
central depot for sorting and despatch. By means of control over standing 
wheat crops and over threshing it would be possible to deliver one or two 
varieties with a maximum guarantee. 

M. Chasms, President of the French National Association of millers, 
has initiated an organisation of this kind in the Seine-et-Mame 
district. 

In all parts of France progress in the cultivation of wheat can be made, 
but to obtain results quickly, efforts must be brought to bear on those parts 
which cultivate the largest areas under wheat, because they possess land 
suitable for the crop ; and it is necessary, in the whole of those regions, to 
endeavour especially to improve the cultivation in those which give the 
smallest yields. M. Rabat^ has compiled an interesting table dealing 
with this point. After having determined the average figures of areas 
in hectares and of yields in quintals for the period 1905-1914, he calculated 
for each Department the coefficient obtained by dividing the number 
of 4 thousands of hectares sown with wheat, by the yield per hectare. The 
higher the coefficient so obtained, the greater is the relative effort of im¬ 
provement required. 

By perusing this table both the efforts to be made and the results 
which may be hoped for can be ascertained, in regions such as that of the 
west (Maine-et-Iyoire, Vendee, Loire-Inferieure, Ble-et-Vilaine) sowing 
over 140 000 ha. of wheat in each of these Departments without obtaining 
an average yield of 14 quintals per hectare; and such as that of the south¬ 
west (Lot-et-Garonne, Dordogne, Gers, Haute-Garonne, Charente, Charente- 
Inferieure, etc.) sowing over no 000 ha. of wheat and obtaining a yield 
of less than 12 quintals per hectare. 

617 - Experiments with Wheats from the Swiss Jura at the School of Agriculture at 
CibefQS (Ain, France).— Schbxb&ux, in the Comptes rendus de VAcademic d? Agriculture 
de France , Vd VH, No. 13, pp. 330-332 Pans, Apr 1921. 

Since 1918 the author has repeatedly induced farmers in regions 
in Fiance where the winter is severe and where the high yielding wheats 
recommended do not stand the hard frosts, to sow the varieties of Swiss 
Jura wheat selected by M. Martinet, Director of the Seed Testing Station 
at Lausanne (Switzerland). In the note reviewed he brings to notice the 
good results obtained by M. Bi^Sriot, Deputy-Director of the IJcole Mu- 
nicipale lyonnaise d* Agriculture at Cibeins (Ain), with the two varieties 
“ Bretonni&res M and " Vuiteboeuf ” which confirm results previously 
obtained by other experimenters. 

[cic-eiY] 
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On poor soil, sown as late as November 26, 1919, the following yields 
were obtained 


Vuiteboeuf.1568 kg. of grain per hectare 

Bon Fermier.1328 » * 

Carte Vaudofc.1300 * > 

Montcalme.1187 » » 

Mottet de Savoie.mo » » 


Bretonnieres was, by mistake, threshed with another variety, so it 
is not possible to give the yield; but from the look of the crop on the 
field it must have been equal, if not superior, to the Vuiteboeuf wheat. 

In 1919 and in 1920 the author found at the “ Ferine des Colonies 
etrangeres ” at Champagne and at the Experimental Farm of Noisy that 
Vuiteboeuf and Bretonnieres compared favourably with Japhet, Gros- 
bleu, Bordeaux, and Noe for yield, quality of grain and earliness, and 
that they had a great advantage over the last two varieties in being re¬ 
sistant to rust. 

The author considers that the Swiss Jura wheats improved by M. 
Martinet can be tried with good prospects of success throughout the whole 
of France, excluding the zone of the olive where they would be liable to 
scorching. 


618 - Notes on the Cultivation of Oats in Franco. — Velcoq (Director of the School 
of Agriculture at Chesnoy, Toiret), in the Comptes rendus de V Acad&mit c?Agriculture 
de France , Vol. VH,No. 18, pp. 434 - 437 . Paris, May 11, 1921. 

The land, belonging to terrace sands and gravels and which had 
borne a crop of wheat in the previous year, was first ploughed to a depth 
of 15 cm. about February, followed at the time of sowing, by the applica¬ 
tion of 400 kg. of 13 /x 5 superphosphate per hectare, 'and scarifying and 
scutching. The seed was sown in lines 15 cm. apart, and each variety 
studied occupied a plot of one-fiftieth of an are. 

The oats tried in the experimental crops of M. VmcoQ and the yields 
obtained, were as follows 


Yield per hectare 
in quintals 


Vumorin Hybrid. 

Victoire. . 

Schrtbatjx ist hybrid (I*igowo X Brie) (1) 

Schribaux 2nd hybrid .. 

Grey oat of Hondatt (or of Beauce). . • . 
Piute d*or. 


I 

I 

I 

1 


zi 

x8 

19 

20 

21 

22 


The hybrid oat Ligowo x Brie gives a first class grain and very 
abundant straw. For light calcareous soils a hybrid of Schribaux, 
the grey oat of Houdan and the Huie d'or have shown themselves superior 
to the other varieties for quality of grain, hardiness, and yield. 


(r) See R., May, 1920, No. 507 {Ed.} 
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The author has thought that, for the calcareous soils of Gatinais, 
it would be interesting to cross the grey oat of Houdan with the Pluie 
d’or, so as to preserve the quality of grain of the former whilst improv¬ 
ing considerably the proportion of straw. He has been working on this 
problem for two years. By cross-fertilisation he has obtained a new 
hybrid which he is at present studying. 

619 - Zea Mays dentiformis var. teucoceras, a New Variety of Maize from 
French Guinea. — Ratbatjd, I,., in the Comptes rendu? de la SoctSU de Btolo’te, Vo 1 . 
I,XXXIV, No 15, pp 796-79 7 Paris, April 30, 1921. 

The author has received a new variety of maize from French Guinea, 
where it is called “ niogoue, ” and has tried to acclimatise it in Provence. 
It is characterised by its flattened grain pointed at the upper end and by 
its white colour. It corresponds to the Zea Mays dentiformis var. croco- 
ceras of Korntck£, but is white instead of yellow and is intermediate be¬ 
tween the maize with sweet *•wrinkled grain [Zea Mays saccharata) and the 
dent maize properly so-called (Zea Mays dentiformis ). Grown in Pro¬ 
vence, this variety formed ears that were more cylindrical than conical, 
17-22 cm. long and 5 cm. broad, composed of a dozen rows of grains. Out 
of some fifty varieties studied by the author the characters " spacing of 
rows ” and “ compactness of earn ” are more pronounced in this variety 
than in others. It is also remarkable on account of its very fusiform leaves. 

Sown in Provence in April this variety was not harvested until No¬ 
vember. 

620 - Results of Experimental Cultivation of “ Reggiano” Maize ( Early Dwarf) (1).— 

Succc, A , in the Gtornale di A'rtcottura della Domemca, Year XXXi, No. 13, p. 99, figs 3. 
Piacenza, March 27, 1921, and the Gaszcffa a^rarta, Vol X, No 7, P- i» 2 figs Ales¬ 
sandria, Apr. 15, 1921. 

Experimental cultivation which has been carried out all over Italy 
has brought to notice that the “ reggiano ” maize of Reggio Emilia is 
the earliest and most dwarfed of all, and that, of equally early kinds, 
it is the most productive. The data contained in the two following 
Tables show the results of experiments made in 1920 at Parma by the 
Technical Office for the Production and Selection of Seeds and at Forli 
by the Agricultural Office of the Royal Laboratory of Agricultural Chemistry. 


Results of the cultivation of maize at Parma. 



Field | 

of Caste! S. Martino ,| 

Field 

of Cornacchia 

Kinds 

Grain 

I per ha. 

1 in kg. 

Order 

of 

earline&b 

Kinds 1 

1 

Grain 
per ha. 
in kg. 

Order 

1 of 

rarHnpBa 

Alfredo Strampdli . 

4250 

2 

Reggiano tSucci) 

2700 

I 

Xtiusa Strampelli . 

4200 

4 

Bergamasco . 

2650 

— 

Reggiano (Sued). . 

. 4200 

I | 

Tito Poggi . . . 

2450 

late 

Principe Potenriam. 

. . 3900 

5 , 

Piacentino. 

2400 j 

— 

Sfettsrio Strampefii . 

- ■ 3750 

3 

Cremonese.* 

1950 

_ 


(i) See R, g 1918, No. 409. (Ed.) 
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Results of the cultivation of maize at Forli . 




Yield of gram 

Average weight (in. kg.} 



per hectare 

of each 

of each ear 


+ 

m kg. 

entire plant 

without spathe 

Reggiano 


3518 

0495 

O.132 

Local yellow 


3 228 

0.825 

O.X51 

Luisa StrampeUi . 


2 900 

0570 

0057 

Saverio Strampelli „ 


2 520 

0 355 

0.070 

Principe Potenzaani. 


2 133 

O 6x0 

0080 


621 - Types of Maize with a High Gluten Content — See No 613 of this Rcueu 

622 - Cultivation Of Rice in Ceylon. — I Summers, E , The Tillering of Ceylon Rices — 
Ffc Tropical Agriculturist, Vol LVI, No 2, pp 5 ;-S 6 , pi. 6 4-Tables 19 — II Bam- 
ber, M K., Paddy Manuring Experiments 'with Yala Crop, 1920 Ibtd , pp 87-90 Pera- 
deniya Ceylon, Feb 1921. 

The observations here described are intended to throw light upon 
the question of the average number of ears per acre to be expected in the 
following 3 cases’ — 1) when the seed paddy is broadcasted in the ordi¬ 
nary ways; 2) when single plants are transplanted at intervals of 6 X 6 
in.; 3) when the seeds are sown at intervals of 12 X 6 in. 

The data given refer to various varieties grown at the Experiment 
Station, Peradeniya in 1920. 

I. Broadcasted Paddy. — Results indicate that in a paddy crop 

broadcasted, weeded and thinned out by the methods normally employed 
by the Ceylon cultivator: 1) most of the plants in the crop will have 
either one or two good ears; 2) if more than 2 ears are borne on a plant 
the chances are that one of these will be immature and worthl^; 3) the 
average number of ears per plant to be expected from the crop is 1.9; 
4) if the plants are separated on an average by a distance of 22 in., each 
square yard will contain 220 plants, and should therefore produce about 
418 good ears. These results have been checked in the field, chiefly with 
Central Province fields of Hatiel, Heenati and Mawi. These were found 
to be conformed to in all cases. # 

II. Transplanted Paddy. — By transplanting the seedlings at 
intervals of 6 x 6 in., a square yard contains 1 / 9 of the number found 
when the crop is broadcasted.. It follows therefore that on an average, 
the plants must produce, if there is no increase in the average size of the 
ears, 9 times as many ears as the broadcasted plants, if the yield is to 
be maintained. The varieties used were a series of 3 months paddies 
grown in the experimental plots at the Dry Zone Experiment Station 
at Anuradhapura. The series comprised 90 varieties of which 52 were 
exactly duplicated at the Peradeniya Experiment Station. The seed 
samples were collected from all parts of the Island about the middle of 
1019. A striking feature of all plots was the almost entire absence of , 
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weeds so that no weeding was necessary from start to finish. Progress 
was excellent at Anuradhapura, many of the varieties being harvested 
within 76 days from the time of transplanting or within no days from the 
time of sowing. The results obtained in the case of 44 Ceylon varieties 
are tabulated in full, with a view to serving as a guide to cultivators in 
the future in connection with what results maybe expected with a parti¬ 
cular variety as regards the number of tillers when transplanted alike. 
It is concluded thereby that the increased yields obtained by tr ansplant - 
ing are not entirely due to increased tillering on the part of the seedlings. 

A comparison of results at Anuradhapura and Peradeniya is rather 
surprising in view of the fact that the fidds at the former station are only 
3 years old, the drainage is good and the mud not at all dayey. On 
the contrary the fidds at the latter station are old, dayey and the drain¬ 
age inferior. The view is generally hdd that in the case of dry cultivated 
cereals, a sandy soil encourages tillering, while a soil rich in day has 
the reverse effect. In these experiments there was not the slightest evi¬ 
dence that this is true for the rice plant, so that evidently caution should 
be taken before attempting to apply to paddy, the results obtained with 
dry cultivated cereals. 

During the Yala season of 1920, in an attempt to elaborate a system 
of field technique for pure line work at Anuradhapura, the plan was 
tried of sowing the individual seeds by hand directly upon the paddy 
fidd. In all, 69 pure lines were thus sown, but the results have not yet 
been worked out in every case. Sowing took place on June 2 and 3,1920, 
with varieties varying from 6 to 4 months old. 

Most of the plants appeared to possess tiller numbers lying between 
5 and 15, although a fair number had from 16 to 20 tillers. There was 
no more variation of the tillering mean between the different varieties 
than there was amongst the means of the lines of any singl e variety, nor 
was anything in the nature of a specific tillering capacity observed. 

As regards the yield and devdopment, the following general compa¬ 
rison may be made between broadcasted and transplanted paddy : 

Broadcasted Transplanted 


x) Number of ears produced is a minimum 

2) Tillering is irregular 

i 

3) BeTelopment of the aerial portion of the 
plant is small. 

4) Root development is greatly restricted. 


Number of ears produced is greater. 
Tillering is more regular and can be ex¬ 
pressed by a definite tiller mean. 

Aerial portion develops vigorously. 

Root development is very great compared 
with broadcasted plants. 


It appears as though it is necessary to furnish adequate space to 
the plant during the first two months of its growth, if root development 
is to be maximum. 

II. Owing to the urgent necessity of increasing food production, 
several paddy manuring experiments were arranged by the AgnVnltnral 
Society for the Yala crop in 1920. The chief objects were to a wrfain 
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1) Whether Ephos phosphate could be usefully employed to re¬ 
place bone meal, the common paddy manure, as at that time the latter 
was very scarce and very expensive; there was a possibility of the export 
of bone meal from India being stopped altogether; 

2) to try the effect of Nitrolim as a source of nitrogen for paddy. 
The following mixtures were employed: 


1 Fish Guano . . . 

No I Ephos Phosphate 
/ Nitrolim. 

80 ^ ^ containing nitrogen 
xg # ^ and phosphoric add. . . 

. . 8 8 lb. 

. 296 » 

No. n j 

Bone meal . . 

. 120 lb. i containing nitrogen 

. . 6.16 lb. 

Nitrolim . . 

25 Ji J and phosphoric add . 

. . 24.64 » 

No III 

! 

C Ephos phosphate . 
i Nitrate of potash 

« / containing nitrogen 

. 100 10 phospholic add . . 

40 \ and potash.. 

. 4.0 lb. 

300 » 

. 13.2 » 


The manures were to be well mixed with their bulk of soil and applied 
broadcast after the second ploughing, and before mudding and levelling. 
No change was to be made in the method of cultivation adopted in each 
district. It was proposed to cover the cost of the manures from the crop 
after harvest. 

The following is a summary of the results of the manuring received 
up to the present time:— 


Yield per acre 



Mixture I 

Mixture II 

Mixture III } 

Control 


bus. 

bus. 

1 bus. 

bus. 

Kandy District. 

30 


1 1 

2 5 

25 

Udispattn, H. B. Ramtmkwella . . 

22 

119 (+2 light) 20 (+2 light) 


Giiihagama .. 

23 

20 

1 24 


Dtmuwila Fields . ... . 

32 

— 

1 — 

24 

Mavihnada. 

2 \ 

20 

15 

20 

Colombo... 

28 

30 

25 

X2 

Ratnapnra. 

26 (also 28) 32 

— 



Before the Maha crop which is grown between October and February, 
a new series of plots was arranged in different parts of Ceylon, some 45 
in all. The general plan was to have 4 plots of approximately 1 acre each 
to be cultivated by the usual methods, but thoroughly, and treated as 
follows:— 

1) Green manure at 2 000 lb. per acre and 1 cwt. Ephos phosphate; 
2) fish guano 84 lb.+ Ephos phosphate 100 lb. + nitrolim 40 lb.+ (13.5 lb. 
nitrogen + 37.14 lb. phosphoric add; 3) control; 4) sterilised animal 
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meal 112 lb. + sterilised bone meal 56 lb. nitrogen 10.1 lb. + phosphoric 
add 19.8 + potash 6.3 lb.. 

Most of these plots are now under cultivation but several were started 
very late owing to the lateness of the N. E. rains in the districts concerned 
and in a few cases the plots have been partly ruined by heavy floods. 

The harvest will be made between February and April. 

623 - Mechanieal Cultivation of Rice Fields (1).— rjnqfxmann, si, in the Journal &A- 

iricuUure pratique. Year 84, No. 31, pp. 94-95* figs. 1 Paris, July 29, 1920. 

In Louisiana, U. S. A., rice has been harvested since 1884 with bind¬ 
ers constructed for harvesting cereals (wheat, oats, barley, rye) except 
that the driving wheel is wider and its rim furnished with angle pieces 
projecting 8 to 10 cm. so as to enable the wheel to grip soil which is still 
moist at the time of reaping, although the rice Adds are drained some days 
before the machine is taken in. This practice, which exists in Burma 
where reaping is done by hand, apparently gives better results than those 
obtained when the rice is reaped in water as is the practice in Indo-China. 
The object of the great width of the driving wheel is to prevent the machine 
from sinking far into the soil. In Italy the ordinary whed of the binder 
has been replaced by a sleigh bearing a small internal-combustion engine 
which actuates the mechanism of the machine which is drawn by a team, 
{Journal d* Agriculture pratique , 1913, vol. 1, No. 26, p. 814). 

In 1893 in Louisiana the binders were usually drawn by 4 oxen 
yoked in pairs and 2 mules in front; threshing was done with heavy trac¬ 
tion engines and threshing machines as used for wheat. 

The use of this machinery, which made possible an increase in the area 
under rice with the same available labour force, had the following results 
reported in 1893The first binder was employed in Southern Loui¬ 
siana in 1884 ; hi 1885 there were 5 machines and the number was increas¬ 
ing ; 50 binders were in use in 1886, 200 in 1887, 400 in 1888, 1500 
in 1890, 2000 in 1891, and 3000 in 1892. These figures show the exten¬ 
sion of rice cultivation in Louisiana due to the use of machinery and are 
\erified by the following figures:— The Southern Pacific Railway Co. 
transported in 1886 one thousand metric tons of rice; this special traffic 
increased regularly and reached 150 000 tons of rice in 1892. 

This and further information, expounded by the author in his special 
lectures on Farm Engineering applied to Colonial needs, given at the 
Ecole nationale superieure d’Agriculture coloniale at Nogent, induced 
some of his former pupils to study the modifications required in rice cul¬ 
tivation in the French Colonies. 

M. Alazard made conclusive tests in Indo-China for the Indo-Chi¬ 
nese Rice-growers’ Association; after his experiments on the mechanical 
cultivation of rice fields, he harvested with an ordinary binder without 
any modification ; at the time of reaping, the ground was fairly dry, so 
that there was no fear of the machine sinking in thefield, and he considered 
that even a heavy tractor (4 to 5 metric tons) could draw the binder. 

, (1) See R- June 1920* No. 6 bo , R . Oct. 1020; R. May 1921, No. jqi ( Ea ) 

[set-***] 



CBRKAI^S AND PUI*SE CROPS 71I 


Official tests of mechanical ploughing were made in Cochin-China 
in 1917 ; the results were unfortunate owing to the poor choice of the ap¬ 
paratus used, to its mechanical build, and its grqat power to which much 
importance was attached under the pretext of being able to work on a 
wide track, whereas it is preferable to use a light tractor, to decrease the 
width of the tract, and to increase the pace. 

For the mechanical ploughing of rice fields, the author bdieves that 
a tractor of the Gray type should be tested but with a 20-25 HP engine, 
with front wheels having rims 30 cm. wide and providing these wheels 
with iron discs so as to transform them into drums, which in soft soil, 
cause less resistance than when the spokes of the wheels are uncovered. 

624 - Mechanical Sowing and Weeding of Riee by the Cabrini-Mocchi Method u).— 

Tarcseth, A. and Chtafpeixi, R , in II Giornale di RisicoUma, Y6L XI, No. 2, pp. 21-20. 

Yerodli, Feb 28, 1921. 

The method invented by Cabrxxi and which he improved in colla¬ 
boration with Mocci, both of Pavia, has spread at the present time over 
a large area of the provinces of Pavia and 31 ilan The Royal Lombardy 
Institute of Science and Literature awarded him the prize offered “ to 
the person who should invent or introduce in Lombardy a new machine, 
any industrial process or any other improvement from which the inhabit¬ 
ants obtain real and proved benefit ». 

The 4i R. Stazione di Risicoltura ” at Vercelli tested the Cabrini- 
Mocchi method in 1920. 

Eighty-five ares of old rice field were divided into 4 equal plots, two 
of which were sown broadcast on May 15 (one with “ Originario ” seed 
and the other with “ Onscn ”) and the other two, on May 17, with the seeder 
(with the same two kinds of seed respectively). Medium sized machines 
were used, namely, a seeder and an 8-row weeder, 2.40 metres long. 
From the first period of growth onwards the rice sown with the seeder 
was seen to have more uniform growth, fewer blanks, and especially a 
much smaller and less vigorous growth of weeds. 

On June 15, the first cleaning and weeding was made. It was not 
possible to cam'- out thu second cleaning with the machine ; it had to be 
done by hand. In spite of this there was a saving of about one-third in 
the labour employed in cleaning, and cleaning required only 200 hours 
work per hectare as against 293 hours per hectare for cultivation in the 
ordinary manner. The saving would have been much greater had it been 
possible to execute the second cleaning also with the machine. In the 
plots cultivated according to the Cabrini-Mocchi method there was 
scarcely any lodging, whereas it was very considerable in the control plots. 
In the former the crop was finer and probably superior by about 30 %. 

The authors recommend that the labour up to the present employed 
on weeding the rice should be transferred to transplanting, and that the rice 


li) See R. Apr. 1919, No 457. For further details see the Gwrnale dt RisicoUuta , 1415, 
No. iz ; 1916, No 6 * 1918, Nos. 10 and n ; 1920, Nos. 2,3,4, 5, 6, and 7. [Ed.) 
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fields should partly be cultivated in the Cabrini-Mocchi method and 
partly by transplanting. This is possible as the operations of cleaning 
and transplanting take place at the same season. 

Cabrini and Mocchi offer their help to farmers who wish to expe¬ 
riment with their method. They also offer the use of their machines and 
accept as their fee half the increase in yield obtained with their method. 

625 - Notes on Adlay (Coix Lacryma-jobi var. mayaen) in the Philippines.— 

Wesier, P. O. Agricultural Advisor, Bureau of Agriculture) in The Philippine Agricul¬ 
tural Remew , Vdl. XIII, No 3> PP* 217-222, pi 4 Manila, 1920. 

One of the most interesting economic plants once important, but 
now allowed to fall into the background is the adlay, Coix lacryma-jobi 
L. var. mayuen Stapf., a form with soft hulls and very distinct from the 
ordinary C. lacryma-jobi with hard, bead-like shining grains. 

The author gives a brief outline of the distribution of adlay in India, 
China and the Philippines and, with reference to the last mentioned, he 
reports the results obtained in Zamboanga from seed obtained in Bukid- 
non. In 1918 a small plot 5x6 metres was sown with adlay in the 
early part of July and harvested in the new year. After an allowance 
of 10 % was made for possible errors dtte to the small area, the yield 
was calculated at the rate of 3625 kilos per hectare of which 2610 kilos 
was hulled, dean grain, or 72 % of the total weight. In 1919, 237 sq. 
metres were sown at the Eamao Experiment Station. This plot yielded 
at the irate of 1634 kilos of grain and 4319 kilos of air dried straw per 
hectare. This low yield is, however, believed to be due to the fact that 
the seed was not sown until early August, and not transplanted until 
September. 

The analysis of adlay from Bukidnon made by the Bureau of Science 
is shown in the following Table, which for comparison shows the analysis 
of various grains and pulses. 


Samples 

I 

Moisture 

1 

1 

Protein 

1 

Fat 

Ash 

» 

Crude 

fiore 

Carbo¬ 

hydrate 

starch 

etc. 

Edible adlay (whole . % 

% 

% 

% 

% 

% 

grain) . . . 

. 1 10.02 

8.23 

8.87 

8.94 

14.08 

49.86 

Hulled adlay 

. IO.9I 

II.27 

6,65 

1.89 

0.45 

6883 

Wheat. . 

10.62 

12.23 

175 

I.8l 

2.36 

71.18 

Maize 

IO 93 

9 88 

4 17 

I.36 

I.71 

71-95 

Oats. . 

10.06 

12.15 

4 33 

3-46 

12.07 

58-75 

Rice. . 

11.88 

8.02 

1.96 

I-I 5 

0-93 1 

1 7&05 

Millet 

11.66 

9.25 

3 50 

2 35 

7-29 1 

6595 

Rea . 

. 12.40 

, 2068 

I- 3 I 

2.88 

4.21 1 

58.52 

Beans 

15-25 

1963 

1.72 

3-29 

3-54 I 

46-57 


- j 9-21 

18.30 

0.88 | 

4-23 

4.89 | 

62.49 


For comparison with the Philippine adlay, the following analysis of 
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hulled adlay grown in India is given: moisture 13.2 %; albumen 18.7 % ; 
starch 58.3 %; oil 5.2 %; fibre 1.5 %; ash 2.1 %. 

According to the observations made in the Philippines adlay grows 
well at sea level up to an elevation of at least 1000 metres (in India it is 
grown up to an altitude of 1500 metres). The plant requires a moderate 
rainfall during the growing period but is not injured by heavy rains, pro¬ 
vided the land is well drained It does best on a somewhat friable, loose, 
fairly rich loam, and should not be planted on heavy, day soil. 

Prom the preliminary experiments made in the aforementioned di¬ 
stricts, it would appear that in field culture, adlay should be sown in June, 
July and early August, so that the plants have the benefit of the rainy 
season, and can be harvested during the dry period Four to 5 seeds 
should be planted per hillock, the hillocks being 40 to 60 cm. apart in 
rows 70 to 80 cm apart. 

After germination the field should be cultivated and hoed as for maize. 
Later further cultivation is found to be unnecessary. 

When the grain is ripe, the stalks should be cut from 60 to 75 cm. 
from the top, tied in bundles, dried, and subsequently threshed and cleaned 
like other grains. The tender plants make good forage for cattle and 
horses, and for this purpose, the seed should be sown in drills and not on 
hillocks as in the former case. 

In a broad sense, adlay cannot hope to supplant rice and maize 
in the dietary of the people in the Archipelago, but the author considers 
it a feasible proposition to use it to take the place of the said grains partly 
as stock feed and for poultry. Considering its reputed breadmaking 
qualities, the possibilities of native grown adlay as a wheat substitute 
is worthy of careful study, especially taking into account the fact that 
the value of wheat flour imports exceeded the imports of rice which in 1919 
amounted to 8 817 362 pesos (1). 

Owing to its cultural adaptability to a wide region of the Philippines, 
and the many and varied uses to which the grain may be put, and its appa¬ 
rent productiveness, which, however, requires verification, adlay should 
certainly not be disregarded, and deserves a thorough investigation. 

The plates illustrate the variability in construction and yield. 

626 - Adaptation of the Cultivation of Cotton on Sandy Soils In Egypt (2). — Margos, 
D. P., on the Bulletin de I'Insttiut d'Ezyptc, Vol H, Session 1919-1920, pp 1-8. Cairo, 
1920. 

The author states that in sandy soil on the border of the Egyptian 
desert he has succeeded, by annual pruning and by grafting Egyptian va¬ 
rieties on. American arborescent cotton plants Gossypium barbadense I,. in 
obtaining shrubs which live for some fifteen years and produce a cotton 
comparable with that of the best native kinds (Sakeflaridis). 

This process of cotton cultivation has the following advantages 
1) Utilisation of sandy soils of small value ; 2) heavy yield and early 

U) 1 peso = 50 c (tr.&) 

(2) See R. Apr. 1921, No. 328. (Ed.) 
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harvesting; 3) rational and effective remedy against cotton pests [Gdechia 
gossypidla ); 4) invariable preservation of the qualities of the fibre; 5} fa¬ 
cility in producing the varieties desired; 6) no difficulty in preventive 
treatment against any eventual attack of parasites (winter treatments); 
7) resistance to drought; 8) economical plantation and upkeep, since the 
work is done mechanically and the cost of plantation does not recur for 
10 to 15 years ; 9) reduction in the cost of production per unit owing to 
increase in the yield (10 to 15 quintals of raw cotton per hectare from the 
second year with a maximum of 35 quintals towards the 8th year with 
subsequent insignificant variations). 

The rotation for such a method of cultivation would beone third 
of the property under cotton, one third under permanent irrigated past¬ 
urage and one third under various crops (groundnuts, lupins, chick-peas, 
sesamum, potato, barley, millet, etc.). 

627 - Gunxa Palm Oil from Attalea spectabilis in BxazSL — Bulletin of the Imperial 
Institute, Vol. XVIII, No. 2, pp. 172-174- London, April-Jime 1920. 

The fruits forwarded to the Imperial Institute from Brazil for analysis, 
averaged 2.5 in. in length, 1.5 in. in diameter and had an average weight 
of 35 gm They bore at the apex a spike about % bi. long and at the base 
papery leaf-like bracts. The husk or pericarp which was brown and fairly 
smooth on the outside enclosed a light brown nut with a very hard shell 
about *4 in. thick. The kernels averaged 1 in. in length, 0.8 in. in breadth 
and 4.8 gm. in weight. 

The fruits were identified at Kew as those of Attalea spectabilis Mart. 
They closely resemble cohune fruits (A. Co/tune), except that the kernels 
of the latter are blunt at both ends. 

The analyses showed that the pericarp contained % moisture 11.1; 
fat 2.9 ; fat (expressed on dry pericarp) 3.3, and the kernel, 4.3 moisture, 
62.5,fat and 65.3 fat (expressed on dry kernels). 

A comparison is made with the respective contents of cohune, oil 
palm fruits, and the coconut. 

The kernel fat when refined would be suitable for edible purposes, 
and the kernels yield a considerably higher percentage of fat than palm 
kernels, and if available in commercial quantities should realise a higher 
price than the latter. 

The residual meal when analysed gave the following results: % moist¬ 
ure 8.9; crude proteins 16.8; fat 0.1; carbohydrates 52.8; fibre 15.1; 
ash 6.3; and the nutrient ratio was 1: 3.2 and food units 95. Judging from 
these results it is evident that curua meal is fairly rich in proteins, and 
should be nearly equal in value as a feeding stuff to palm kernel meal 
Practical trials would, however, be necessary before the kernel meal or 
cake could be safely recommended for general use as a feeding stuff. 

628 - The Oil of the Prickly Pear Seed. — IvOmajottz, S. (College Station, Texas, in The 
Journal of Industrial and Engineering Chemistry , Vol. XII, No. 12, p. 1175* Easton, Pa., 
December, 2920. 

In Mexico, an excellent hardened jelly is made from the fruit of the 
pricUy pear. The pulp alone is employed for this purpose, the seeds 
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being removed. The analysis of the seeds of a more or less cultivated white 
variety known as the orchard prickly pear gave the following results: 
moisture 7.68 % — ask 2.96 % — oil 10.89 %. The oil, which was 
obtained by extracting the seed with petroleum ether, was greenish yellow 
in colour, odourless and somewhat viscous at ordinary temperatures. 

From the constants determined, this oil apparently belongs to semi- 
drying group, and if produced in sufficient quantities, might be used in 
some of the oil-products industries. 

629 - Seed Oil Production in Egypt. —• See No. 671 of this Review. 

630 - « Gonake” (Acacia arabica) an African Substitute for Quebracho (i). — 
Voxllet J. (Chef du Service d’Agriculture in Haut-Senegal-Niger), in Lu, Nature, No. 3444, 
pp. 92 - 93 * figs. 2* Paris, Feb 5, 1921. 

A still little known African tanning product is “gonake ’ or “go- 
nakie” of Senegal, “bagana” of the Bambara country, “ sant ” pods 
of the Egyptian Sudan, the pod of one of the arborescent Mimoseae (Aca¬ 
cia arabica Wildenow), whose habitat extends over the basins of the Se¬ 
negal, the Gambia, the Niger and the Nile and over a considerable part of 
British India, where it is known as “ babul 

In West Africa there are at least 2 varieties of this acacia, one wild, 
common on the flood zone of the rivers where it forms forests in certain 
places (notably the forest of Gorgol in the Senegal basin), the other propa¬ 
gated by the natives, a few trees being frequently met with in the interior 
or in the neighbourhood of villages {variety Adansoniana of Dubard). 
The former is distinguished by its taller habit (some trees are 12 m. in 
height) and especially by its pods being very much constricted between 
the seeds. The village variety bears flattened pods, more or less carved 
and twisted, 6 to 15 cm. long, 1.7 to 2 cm. broad, with undulating edges, 
at first covered with a short whitish velvety down, becoming greyish and 
wrinkled when dry. This variety is seldom more than 4 to 8 m. high 
when full grown. 

In both varieties the bark, which contains 20 to 30 % of tannin, 
is dark coloured and fibrous in structure. 

According to numerous analyses carried out by P. Ammann, chem¬ 
ist employed on industrial investigations by the Government of French 
West Africa, the pods of the wild variety, collected before they become dry, 
contain from 33 to 41 % of tannin 'estimated with permanganate) Pods 
of the cultivated variety were found by the same chemist to contain 45 % 
of tannin on dry material. 

Before the war, England occasionally imported from West Africa, 
pods of Acacia arabica under the designation «Gambia pods 

Irately various experiments have been made with this product on the 
continent, in Fiance, Belgium, and Italy, with satisfactory results. 

Gonake pods, used by native tanners, are sold in certain markets in 
the vallies of the Senegal and Niger, but only in small quantities. The 

(1) See R , Feb 1913, No 137 {Ed.) 
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author has seen them sold before the war at o.io fr per kg. at Nyamina, 
0.05 fr. at Baroueli and 0.03 fr. at San. The trade in Senegal might form im¬ 
portant stocks by organising the collection in wild stands, especially in 
the districts of Kaedi and Matam (1). Also, experiments made in the 
valley of the Niger, at the Agronomic Station of Koulikoro, with the 
Adansoniana variety, have shown that the tree is well suited to cultivation. 
It is easily propagated from seed and can be transplanted when a year old 
without anj r difficulty. It grows fairly quickly and does not require a 
rich soil. It seems to thrive best on dav-loam soils. Experiments made 
with the Indian variety on the Golconda coast, showed that salt water in 
the sub-soil does not impede its growth, so it could be advantageously used 
for reafforestation in Lower-Senegal in places where “ Filao ” (Casua- 
rina spp.) does not succeed (2). 

In good conditions of growth, a 4-year old tree has already produced 
several kg. of pods; commendng from the 5th year, the average yield of 
a compact plantation, 6 m. by 6 m., is at least 5 kg , or a yield per hectare 
of 1387 kg. of pods collected before drying, but weighed dry {in drying the 
pods lose about 50 % of their weight). 

An isolated full-grown tree, well grown, produces annually from 25 
to 40 kg. of dry pods. 

P. Ammam, who has analysed the pods collected in the experi¬ 
mental plantation at Koulikoro, found that they contained 45 parts of 
tannin per 100 of dry pods and gave a light yellow solution in water and 
a blue black precipitate with iron salts. He is of opinion that they are 
an excellent substitute for sumac. 

It was suggested that the cost of transport could be decreased by 
separating the pods from the seeds, which contain no tannin and form 
32 to 35 % of the total weight of ripe pods. It is therefore usefal 
to note that two samples of powdered pods from Sant, containing respec¬ 
tively 60.9 and 54.5 % of tannin were sent for examination to the Imperial 
Institute in London in 1910 (" New colonial and other tanning materials ”, 
in the Bulletin of the Imperial Institute , 1913, No. 3) and submitted to 
tanners and manufacturers of extracts. The experts considered that the 
product would be difficult to sell in that form which is not suitable for the 
extraction of tannin, and the tanners prefer to use a solid or liquid extract, 
soluble in water. On the other hand, whole pods were considered interest¬ 
ing and it was stated that they might be disposed of in England at 200 fr. 
per metric ton. 

The pods of the Indian Babal, although rich in tannin, are not gener¬ 
ally used on the spot for tanning, as the tanning liquid prepared from them 
is rapidly fermented by a Mucor . Experiments made at the technical 
Laboratory of the Department of Industry of the United Provinces in 
India showed that fermentation could be arrested by boiling the liquid, 

(1) See Acacias & tannin du Hant-Sene^al by J. Henry and P. Amann, Paris, 1913. 
{Author) 

(2) See £., 1919, No. 612. {Ed.) 
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by keeping it at low temperature, or by treating it with an antiseptic. The 
feeble activity of the Mucor in a temperate climate explains why fermentation 
does not prevent the use of the pods of Acacia arabica in Europe (Bulletin 
of the Imperial Institute , 1916, No. 4). A product rich in tannin would 
be obtained by collecting the pods before the seeds are formed as the latter 
which constitute 32 to 35 % of the total weight of ripe pods contain no 
tannin. Is is particularly desirable not to let the pods dry on the tree. 
Collected at such a time they stain the leather more or less strongly and 
contain a relatively small proportion of tannin. 

631 -The Production 0! Tea and the Tea Trade throughout the World, the Improvement 
of Old Tea Estates and Soil Treatment on Plantations. — 1. Judge, a s., The Pro¬ 
duction of Tea in the Empire and its Relation to the Tea Trade of the World, Bulletin of 
the Imperial Institute , vol XViii, No 4, pp. 490-523. London, Oct -Dec. 1930. II 3 Xckay, 
J. M., Improvement of old Tea Estates, in Tropical Life , Vol XVII, No. 4, pp. 5 7" 5m, Lon¬ 
don, April, 1931. III. Hope G. D , Notice sur la preparation dut>ol pour la culture du 
the, Bulletin Economtque de VIndochinc , Year 33, No. 145, pp. 814-820, Hanoi-Haiphong, 
Nov.-Dec. 1930. 

I. As it is of great importance at the present time that the position 
of the tea trade in the world should be stated and explained, the author, 
lately Chief Collector of Customs in Burma, here gives a summary of the 
prevailing conditions in each country concerned with the production of 
tea. 

In the first place, the origin of tea is discussed and the gradual spread 
of tea drinking from China, where it has been a recognised beverage since 
the early years of the Christian era. It is interesting to note that the 
Japanese acquired the tea habit about the Xth century, but that it was 
only in the XVIIth century that it was first introduced into Europe. The 
author traces the spread in the United Kingdom, the British Empire, the 
United States, South America, Russia, Europe in general. In addition 
to this, Persia, Asia Minor, Arabia, Afghanistan, Morocco and North Africa 
are apparently now also acquiring the habit, green teas being most in de¬ 
mand. 

Tea-producing Countries. — The following countries supply the 
world with tea: China, Japan, Formosa, Indo-China, India, Ceylon, Java 
and Sumatra in Asia, and Natal and Nyasaland in Africa. In the Cau¬ 
casus, near Batoum (i), a small tea industry is in existence; it was start¬ 
ed some 30 or 40 years ago, but has made little progress. In the United 
States, exhaustive experiments were made by the Agricultural Depart¬ 
ment ; it was proved, however, that without plentiful and cheap labour 
the tea industry could not be made a paying proposition. The supply of 
labour is the most important question in regard to the cultivation of tea, 
more than twice the number of coolies being required to work a tea 
estate than would be necessary to work the same acreage under coffee or 
rubber. A large proportion of the labour should consist also of women 


(1) SeeR Jan. 1912, No. 118; Dec. 1913, No. 1343; Jan 1916, No. 54, March 191 No 323. 
Dec. 1919, No. 602. (Erf.) 
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and children for leaf-plucking. If a& the leaf is not taken off when ready 
to be plucked, the shoots get ahead, especially in the centre of the bush, 
and not only is the plucking surface reduced, but the bush will not continue 
to “ flush " so freely, and the yield is diminished. 

As the labour question is a cause of anxiety to planters in all parts ot 
India, Ceylon and the Dutch Indies, the aim of the planter is to obtain 
the best results from the area already planted: this can be effected by 
improved methods of cultivation and pruning, and by gradually replac¬ 
ing plants of inferior “ jat» (variety or strain) by those which will give 
the highest yield ofleaf. 

China. — The region of greatest production lies in the coastal and in¬ 
terior provinces bordering and immediately south of the Yangtze-Kiang ; 
it is in this region that the black and green teas of international commerce 
are produced. In Yunnan also there is considerable cultivation, but the 
plant grown is the large-leafed indigenous variety, and the tea produced 
is usely only in Western China and Tibet. In China, tea is grown in small 
patches, large plantations being practically unknown The finest teas are 
produced in April, when the young leaves and buds are covered with a 
white down. Only 3 or 4 pickings can be made between April and Octo¬ 
ber, owing to the severity of the winter climate together with the somewhat 
scanty rainfall. 

The leaves are picked and partially cured by members of the grower's 
family; they are then collected by a middleman, who subjects them to a 
process of firing before sending the product in bulk to one of the large cen¬ 
tres, where factories have been established for refiring, sorting and pack¬ 
ing The chief centres of the tea trade are Hankow for brick and black 
tea, Kiukiang, Santuao and Foochow for black and green tea, and Hang¬ 
chow and Ningpo for green tea. Yaehan is the centre for the trade with 
Tibet. 

In 1919 the aggregate exports from China were about 92 000 000 lb., — 
an improvement on the trade of 1918 which amounted to only 54,000,000 lb. 
The decline, as compared with pre-war exports was mainly due to the un¬ 
certain Russian market, and also to the unfavourable exchange. In 1919, 
over 27 000 000 lb., were sent to London, which was more than twice 
the average quantity shipped during pre-war years. In an effort to en¬ 
courage the tea trade, the Chinese Government, in October 1919, abolish¬ 
ed the export duty levied on all teas shipped abroad 

Indo China (i). — Tea has been exported in small quantities, mainly 
to France since 1900. In recent years the exports have amounted to 
nearly 2 000 000 lb. The China variety has been cultivated and the tea 
produced has been of poor quality. Is is stated that, in Tonkin and Central 
Annam, Europeans are growing tea, and as the climate is suitable and the 
labour should be cheap and plentiful, it will be interesting to watch the de¬ 
velopment of this industry. The large-leafed tea-plant is said to be 
indigenous in the hills of To nkin . 


(i) See R . Nov. 1918, No 1243; Apnl 1919, No 467, May 1919, No 601 (Ed ) 
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Japan. — Green teas are mainly manufactured and for many years 
J apan has supplied America with tea; in recent years, this trade*has amount¬ 
ed to about 35 ooo ooo lb. 

The competition of British and Dutch grown teas in the United States 
is now very keen and Japanese merchants are making great efforts to re¬ 
tain, and if possible to extend their trade. 

Formosa. The tea plant was introduced into Formosa from China more 
than ioo years ago. The cultivation is carried on, as in China and Japan, 
by peasant proprietors, who also manufacture the tea and sell it to cen¬ 
tral factories. The Japanese authorities have encouraged the industry 
and there is now a considerable export trade, which does not, however, 
appear to increase. Formosa Oolong teas are said to have a distinctive 
flavour and are very popular in the United States, where they obtain 
good prices. The annual exports amount to about 25 ooo ooo lb. 

India. The first sample of tea made in India was prepared in 1837 
from old plants found growing on a tract of land in Uakhimpur, Assam, 
which had been cleared for cultivation. The tea plants and other trees 
on the land had been cut down and the land cultivated with rice and after 
the paddy had been harvested, the tea plants had thrown out young, 
shoots and leaves. This discovery led to the cutting down of plants re¬ 
gularly in order to improve the quality of the foliage that was obtained 
for the manufacture of tea ; of which about 500 lb. were shipped to England 
in 1838. 

The principal tea districts are situated in North Eastern India, in the 
provinces of Assam and Bengal, and contain 84.5 % of the aggregate tea 
acreage in India. Tea is grown to perfection in Assam, the natural home 
of the plant, not only as regards quantity but also as to quality. The 
China plant formerly cultivated and bringing in an average yield per acre 
of 290 lb. has been replaced by the finest varieties of the indigenous plant 
raised in various seed gardens in Assam. These gardens have supplied 
nearly all the seed used in recent years in India, Ceylon and the Dutch 
Indies. The yield has been enormously increased, and the average per 
acre from 23 600 acres plucked in 1918 was 725 lb. There are also many 
estates producing over 800 lb. of fine tea per acre. Two companies, Budla 
Beta and Pabbojan, famed for the high quality of their produce, had in 1919 
an average yield of over 900 lb, of tea per acre from a planted area of 
4656 acres. There are large areas of waste land suitable for tea in Upper 
Assam, but future extensions must depend on the available labour supply. 

In Cachax and Sylhet, excellent yields have been obtained from some 
of the “ hheel ” gardens (swamps or bog land composed often of true 
peat, very rich though with shallow surface soil, and an impervious sub¬ 
soil) It seems, however, doubtful whether the tea plant, with stunted 
root developments, will have a long life in shallow soils. Tea has also 
been extensively planted in the plateau lands; the soils are not equal to 
those of Assam, and the quantity and quality of the crops are inferior to 
those obtained in Assam or the Dooars. 

In Darjeeling, the teas are famous for their flavour All the land 

E4U1] 
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suitable and available in the hills has been used and no further extensions 
can be made. By improved cultivation, the average yield per acre is 
being steadily raised, and many estates produce over 500 lb. of fine tea 
per acre. 

In Terai, tea can be produced at a fairly low cost, but the quality is 
not high. Mosquito blight, combined with an unhealthy climate have been 
the most serious drawback. 

In the Dooars in the west, very high yields up to 1000 lb. per acre are 
obtained, and the average quality of the tea is good. There are large areas 
of excellent tea land available which will be brought into cultivation as the 
occasion presents itself. 

. In Southern India, China seed was planted in the Nilgiris in 1834, 
and for many years the cultivation on a small scale was confined to the 
highlands. During the present century about 30000 acres have been 
planted in the said district and in the adjacent districts and about the same 
acreage in Travancore State The climate differs very largely from that 
of N. E. India, and corresponds with the conditions prevailing in Cey¬ 
lon. Good yields are obtained and the quality of tea is being improved. 
The industry has been a success, and can be extended. labour is not dif¬ 
ficult to obtain. 

General. The average annual production of tea in India as a whole 
for the 6 years 1915-19, was 375 000000 lb., an increase of about 85 000000. 
lb., over the average crops of the preceding 5 years. The crop of 1920 
was a short one, owing to unfavourable climatic conditions, especially in 
Terai and the Dooars where the output in many Estates was from 25 to 
40 °o less than in 1919. 

Cbtlox. Tea planting was taken up only about 1875, when Hemi- 
leia vastatrix in an epidemic form had attacked the coffee plant. The fol¬ 
lowing figures show how rapidly the industry was developed: — In 1875, 
The acres planted numbered 1080 ; in 1885, I 5 2 000; in 1895 305 000; 
in *9<>5> 390 000 and in 1915, 409 000. 

About 1904, rubber planting was taken up, and in the low country 
tea eventually disappeared. At the same time, however, tea continued to 
be planted in the highlands and during 1906-17 over 15 000 cwt. of tea seed 
were imported from India, sufficient to plant out 45 000 acres. In. 
1920 it was estimated that there were 395 187 acres under tea of which 
366 678 acres were in bearing. The production was estimated at 
192 500 000lb., which works out at 525 lb., per acre. The output from 
the native-owned gardens was estimated at 7 818 000 lb. Dr. Bernard 
who was deputed in 1912 by the Government of Java to study the condi¬ 
tions of the tea industries of India and Ceylon, stated in his report that 
the absence of terraces on the Ceylon tea estates had resulted in a serious 
loss of soil so that on many estates more manure had to be used than 
would otherwise have been necessary in order to obtain a satisfac¬ 
tory crop. 

There is no cold weather season, the leaf is therefore plucked through¬ 
out the year, and the bushes pruned at intervals. 
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The following statement shows the exports of tea from Ceylon 1917 
to 1920 

1917 19x8 19X9 1020 

lb. lb < lb. lb. 

193 030 000 180 639 OOO J208 438 000 18 4. b47 000 

m 

NataIv. — The restrictions placed on Indian immigrations into Natal 
in 1911 seriously hampered the industry, which has contracted and is 
being replaced by the cultivation of the sugar cane. The production of 
tea in 1918-19 was 1410 000 lb. from 4136 acres, compared with an out¬ 
put of 2 681000 lb. from about 4000 acres in bearing in 1903. 

Nyasaeand. — Tea is grown only in the Mlanje district where the 
soi* and climate are well suited to the plant. In 1919 about 4500 acres 
had been planted and about 700 000 lb. of tea were exported. Tbe tea 
comes into profitable bearing in the 5th year, and can be produced at a 
cheaper rate than in India or Ceylon. 

Java (i). — Tea is grown mostly in the mountainous districts on 
the western side of the island; a large proportion of the area is cultivated 
by native proprietors and consists of small gardens of a few acres in extent, 
usually found in the vicinity <Sf European plantations where the green leaf 
is sold. 

Dr. G. D. Hope, scientific officer of the Indian Tea Association, who 
visited Java in 1916, has written a very instructive account of the Java 
tea industry. He speaks in the highest terms of the excellent manner 
in which the Dutch planters have laid out their estates on the sides of the 
hills, and by terracing and planting along contour lines of the slopes, have 
prevented loss of surface soil by wash. He also refers to the general 
superiority, from an agricultural standpoint of the soils of Java, over those 
of N. E. India; they are richer in organic matter and nitrogen, but con¬ 
tain considerably less potash than Indian soils in the tea districts, which 
would account for the fact that the greater proportion of Java teas are of 
common medium description. They are, however, carefully manufactur¬ 
ed, evenly sorted in lots or “ breaks ”, and put down at low cost, which 
appeal to the blender. 

The bushes are plucked all the year round, and, as there is no fixed 
time for pruning, if the bushes are not regularly plucked, they get out 
of hand, and the yield is lowered in quantify. 

It seems improbable that any large extensions will be made in Java 
for some time to come, but tbe general tendency will be to attract labour 
to the existing estates, and by this means obtain larger crops. J ava can 
produce tea more cheaply than either India or Ceylon. The Chairman of 
the Anglo-Dutch Plantations estimated the present cost of production at 
5d. per lb. The gradual rise in export trade is shown as follows : 1913, 
64 703 000 lb., 1917, 80 236 000 lb., 1918, 61 853 000 lb., 1919, no 772 000 
lb. The exports to Holland were larger than the quantity requited for 


(x) See It. June 1917, Nos. 549 and 595 ; ■£. Oct. 1917, No 955; R. Jan. 1919, No. 
x7. {Ed) • 
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home consumption ; it is not known whether markets were found for the 
surplus. J ava is seriously competing with Ceylon in the Australian market 
where tea is admitted free of duty; Java.tea can be sold at from 2d. to 3d. 
per lb. cheaper than Ceylon teas. 

Sumatra (1). —Tea cultivation was introduced in Sumatra in if 10, 
and at the present time it is estimated that there are 20 000 acres under 
cultivation. The root growth of tea bushes is shallow owing to the im¬ 
pervious nature of the subsoil, and roots do not penetrate more than ift. 
deep. Mann in a report on the tea soils of Cachar and Sylhet remarks: 

“ though the plant may be exceedingly luxuriant so long as the super¬ 
abundant fertility of the surface soil lasts, it becomes after this, exceed¬ 
ingly subject to drought, and the quality during its whole life reveals 
the unnatural conditions under which it is grown ”. 

As much as 1200 lb. of tea per acre has been produced in the 4th year 
after planting. The actual production of tea, however, in 1919 was 
8818500 lb. from 13500 acres in bearing (equal to 670 lb. per acre). 
Compared with Upper Assam, this is comparatively low in spite of the 
fact that the best yielding Assam varieties .are grown and plucked all the 
year round and that the growth is luxuriant. It can only be attributed 
to shortage of labour. 

The quality of the tea produced corresponds to ordinary Java teas. 
The export trade has increased as follows: 1917, 3 949 000 lb., 1918, 
52660001b., 1919, 9368000 lb. 

Production and Consumption and the International Trade in 
Tea. — Fifty years ago China and Japan produced practically all 
the tea consumed in the world. The author traces the gradual spread 
and quotes reliable data indicating the world’s trade in 1890,1900,1913, and 
1919, and it is interesting to compare the gradual rise and fall in the export 
trade and the same with the total consumption in the various countries. 


Country 

Exports 

% of 

Exports 

trade 

% Of . 

Total 
trade 1 

Exports 

% of 
Total 
trade 

| Exports 

1__ 

%of 

Total 

trade 


1890 

1890 |, 1900 

1900 | 

1913 

* 9*3 

1 - 

| * 9*9 

1919 


lb. 

i! ib. 

II lb - 

1 

1 »*• 



British India. 

11500000D 

23.3 

'176 300 000 

300 

H291700000 

37-3 j' 37 i 500 000 
25.2 ||20S OOO OOO 


Oeylon.. 

49000000 

10.0 

149000000 

2^ 3 

|I 97 400 000 


Java. 

Sumatra 

7500000 

*•5 

16000 000 

2.7 

| 65000000 

8.3 jxixoooooof 

9 500 OOO t 

14.0 

Japan . 

. 1 50000000 

100 

41000000 

60 

34000000 

4.4 | 40000000 

4-6 

Formosa . 

20000 000 

4.0 

20000000 

3-4 ! 

24000000 

3 O . j 24 OOO OOO 

2.8 

China (*) . 4 

250000000 

50*9 

184 500 000 

1 

313 

166000000 

21.3 1 92000000 

iOw8 

Other countries. 

1500000 

0.3 

2000000 

0.4 

3400 000 

- 3000 “° 

0.4 

Total . 

493099800 

100.9 

mmm 

1 1 

109.0 

mmm 

190.6 |J859660600 

109.6 


H This figure does not include 250000001b. of tea imported from the British and Dutch Indies 
for the manufacture of brick tea, which was re-exported to Russia. 


(1) See R. Jan. 1915*No. 2; R. Aug 191s, No. 832; R. Jan. 1919, No. 17. [Ed.) 
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1890 1 

1890 

' I9OO 

1900 | 

\ 19x3 

*9x3 

19x9 1 

19x9 


ib. | 


lb. 


! 

lb. j 


lb. 


United Kingdom . . . 

1 19500000©! 

40.0 

2470000001 42.0 

30600000a 

39.8 

388 000 000 j 

45.1 

Australia. 

25000000 

| 

270000001 

i 

37 OOOOOOl 
8000000/ 

1 360000001 

| 10 000 003 ^ 


46000000k 
9000000/ 
360000001 
xo 000 000* 


New Zealand. 

Canada. 

4000000 
{ 19000000' 

t xo.0 

f 

5000000 

22 500000 

i 

XI .3 

xx.8 

Other British countries 


— 

— 

_ 1 

I 



United States . 

84000000 

17.0 | 96500000 

16.4 

95000 000 

12.0 

108000000 

X &5 

Russia. 

Continent of Europe 

90000000 

1 18.0 

100000000 

J 300000001 

17-0 | 

190 000 000 

24.2 ll 15000000 

x -7 

(excluding Russia) . 

20000000 

40 

( 5 -o 

— / 


15 OOOOOOl 

8.x 

Holland . . 

— 

— 

_ 1 

20000 000$ 

w ]l 55000000$ 

Other countries, . . . . 

56000000 

! JI .0 

61000000 

10.4 

25 00000*) 


South and central Ame¬ 

i 








rica. . 


— 

— 

— 

12 000 000. 
xooooooof 


1 10 000 0001 
10000000/ 


Northern Africa . . . 

— 

— 

— 

— 



Persia (Asia minor) . . 

— 

— 

— 

— 

1800000a 
15 000000' 

7.0 

I x8 ooooool 

I 15 000000' 

6.3 

Other countries in Asia 

— 

— 

— 

— 

1 



The author closes by giving a general idea of the present condition of 
affairs with regard to British grown teas from the commercial stand¬ 
point. 

II. — McKay who is one the most experienced of agricultural author¬ 
ities in India considers that the present time is* opportune to consider 
many aspects of the tea industry, and presents in his article a series of 
facts and recommendations worthy of attention. 

The deciding factors as to whether or not an area of old tea is worth 
renovating, or even retaining in cultivation are first, the number of bushes 
per acre, next the “ jat ” of these bushes and their condition of health. 
If on exhausted soil, old and sickly tea bushes are struggling to grow, 
and if the number of such bushes is less than 1000 per acre, the author 
considers it advisable to abandon the area. If the soil is* moderately 
good and the bushes healthy, it may be wise to fill up vacancies or even to 
interplant between the existing lines of tea bushes. For this purpose 
strong 2-year old plants will be required, which should be manured the 
following year after planting, or preferably for 2 years. 

In undertaking the renovation of old tea, the first point is to stop all 
further soil wastage and the only effective system is by terracing (see 
Java). In some cases the cost of making terraces is prohibitive, but a 
cheap effective means of arriving at the same result is to sow seed of a 
leguminous crop e. g. Tephrosia Candida along the contour lines, and allow 
the plants to remain for several years in this position An appreciable 
terrace will gradually be formed and when the shrubs are eventually cut 
away, a small drain can be made at the underside of the terrace, the 
excavated earth thrown up, and a fresh supply of seed sown. In flat 
lands there is less likelihood of serious injury from soil wash, but as clayey 
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and retentive soils are frequently met with in such situations, adequate 
drainage is essential. A good supply of organic matter will tend to keep 
these soils open and friable and green crops should be grown for this pur¬ 
pose. Bone dust applied at the rate of 200 to 250 lb. per acre usually will 
be found to encourage development of green crops. 

Trenching can be adopted with advantage on old tea lands. Small 
drains are cut out to a depth of 18 in, and 6 to 9 in. wide and filled with 
prunings etc. and then the earth levelled in. The value of the work will * 
depend on 2 main factors : 

1) the length of time the trench can be left open to the ameliorating 
influences of the atmosphere; 

2) the amount of vegetable matter that is available for burying 

on the trenches. 4 

Collar pruning has often given good results but the bushes may ul¬ 
timately be found to deteriorate unless this operation is accompanied by 
manuring and other ameliorative soil treatment. 

Shade is an important factor in the health of the tea bushes. Dal- 
bergia spp. and Albizzia spp. are suitable leguminous trees lor planting 
among tea; these not only produce a good shade but the leaf fall has a be¬ 
neficial mammal effect (1). 

To brirg back deteriorated tea estates to a profitable cropping con¬ 
dition, adequate manuring will be necessary where the bark on the branched 
is dry and hidebound, and where few or no young shoots are coming 
from below or from the collar of the bush, nitrate of soda or sulphate of 
ammonia applied at the rate of 100 to 150 lb. per acre will prove useful* 
If the soil is acid, as many tea soils are, the former is to be preferred. These 
manures should be applied early in the season before the heavy rains are 
due. (The Scientific Department of the Indian Tea Association have 
reported very good results in recent experiments with nitrate of soda). 
Phosphoric acid can be supplied by a cheap dressing of bone dust which 
will assist the growth of green crops and help the devdopment of the tea 
bush.Potashis not much required for Indian tea soils;endless new mixtures ha¬ 
ve been recommended by various spedalists„but the following is typical of 
many of those which have found considerable favour during the last few years: 


Plios. acid 


Potash 


200 lb. Fish guano. . . . 

200 , Nitrate of soda . 

zoo Ephos phosphate . 

50 Muriate of potash 

Application 550 to 750 lb. per acre. 

This application refers however to tea manuring in Ceylon, but a 

(1) Full details of the various green manures and the special advantages of each will be* 
found in ** Green Manures and Manuring in the Tropics ” by P, de Sornay (Tropical I/ife Pu¬ 
blishing Dept. 83-91. Gt. Ticfafield St. Oxford st. X/Ondon). (Author's Note). 

[« 1 ] 
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smaller quantity of the same mixture can probably be relied upon to give 
profitable results in India, thus involving less expense. 

Hr. — A review or the latest scientific investigations carried out as 
regards the proper treatment of soil relative to the cultivation of tea. 
From the results obtained, the author draws the following conclusions: 

1) Light and sandy soils can be improved by the application of 
organic manure or of soil of a heavier texture. Trenching and terracing 
is sometimes advisable Heavy soil should be well worked, but not when 
in a very humid and sticky condition; improvement is effected by the ad¬ 
dition of sandy soil. 

2) The surface soil should be kept loose and friable to prevent eva¬ 
poration of moisture during the cold season; for this two things are ad¬ 
vised:— a ) pinching off the adventitious shoots which prevent loss of 
water by transpiration; b) mulching (tea leaves are apt to transpire to 
a considerable extent). 

As the sun's rays probably play an important part in actuating soil 
fertility, during the cold weather, the surface soil exposed to the sun 
should be kept well cleaned. 

632 - Aromatic and Medicinal Plants of Sardinia. — micheletti, g„ in 1. Rivista ita- 
luma dalle essenze e profumt , Milan, March 1921. —II. BoUeHmo della Assocmzione Ita- 
liana pro piante medtcmah, aromattche ed atire utzh, Year IV, Xo. 3, pp 42-43. Milan, 
March, 1921. 

The Sardinian flora is very rich in wild aromatic and medicinal plants, 
originating perhaps from species formerly cultivated as medicaments and 
now become wild. Among these plants may be cited: — Marsh mallow, 
arnica, borage, camomile, lesser centaury, hemlock, foxglove, eucalyptus, 
gentian, henbane, laurel, mallow, oleander, rue, elder, datura, squill, mullein, 
etc. 

The southern coasts of Sardinia are rich in the Lycian juniper 
(Junipcrus phoenicea) which yields 2 % of an essence, not comparable, it 
is true, with that of Juniper us officinalis, but nevertheless sufficiently 
appreciated. The island could furnish 5000 tons of the berries of this 
species for distillation. 

On the coasts and mountains, rosemary abounds and 15 000 tons of 
fresh leaves could be collected yielding from 0.25 to 0,35 % of essence, as 
against 1 to 1.5 % for dried leases. Myrtle is very abundant, and 30 000 
tons of its leaves could be collected, which, when fresh, contain from 
0.200 to 0.225 % °f essence and as much as 0.35 ° 0 when dry. 

The stoechas lavender {Lavandula Sioechas L.) is widely distributed, 
especially on poor soils, little suited for cultivation both in mountain and 
plain. It can furnish several tons of flower heads, which yield, in a 
fresh state, 0.2 % of essence. Wormwood is fairly wide spread through¬ 
out Sardinia, but especially in the province of Sassari. 

Water-mint and penny-royal, very common along the streams and in 
damp places, could provide 20 000 tons of raw material for distillation 
with a yield in essence of 0.2 %. 


[«*1-S3S] 
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Thyme is abundant in the zone of Mount Gennargentu; it yields about 
3 % of essence. 

Some experiments in cultivating roses for essence have given very 
satisfactory results. 

At Cagliari there is a company (“ Societa Sardo-Iyombarda Subinaghi 
&C o. ”) which collects and manipulates Sardinian aromatic and medicinal 
plants, but there is still much room for similar undertakings. 

633 - Market Gardening in Italy. — Scano, C, in II CoVwatore , Year 66, No. 36, 
pp. 980-9S3. Casale Monfenato, Dec. 1920 

The author, continuing his notes on the situation of market-garden¬ 
ing in Italy (1) gives the following information. 

Onions and Garlic. — This crop is cultivated ovei 6000 hectares 
and produces 657 500 quintals. The cultivation of onions and garlics is 
very evenly divided between the districts of North and Central Italy and 
those of the South and the islands. The largest areas are in Venice and 
Campania and the smallest in Emilia. The greatest production occurs 
in Campania and Venice and the least in Sardinia and Tuscany. The 
average production for the whole Kingdom is 109 quintals per hectare, 
with a maximum of 268 in Emilia and a minimum of 77 quintals in Venice. 

Artichokes. — These cover 5775 hectares and the total production 
in 511000 quintals. This crop also is equally divided as regards area 
between the north and south of the peninsula and the production is almost 
equal in each. The largest areas under artichokes are in Tuscany and Sicily, 
the smallest in Venice and in Apulia. Tuscany has the greatest production 
and Apulia has the least. The average production is 88 quintals per hec¬ 
tare for the whole peninsula, with a maximum of 134 quintals in Tuscany 
and 127 quintals in Apulia, and a minimum of 57 quintals in Liguria. 

Oardoons, Celery and Fennel. — The area devoted to the culti¬ 
vation of these plants for the market in Italy is only 2025 hectares, and 
the production is 335 500 quintals. The cultivation of these pot-herbs 
is more extensive in the southern districts than in the north (where only 
915 hectares are under these plants) but the quantity produced is about the 
same in the north and south. The largest areas on which they are cultivated 
are in Campania and in Apulia whilst the smallest area is in Sicily. Cam¬ 
pania and Liguria give the highest production. The average production 
for the Kingdom is 166 quintals per hectare; the highest average produc¬ 
tion is in Liguria with 310 quintals, and the smallest in the Abruzzi, in 
quintals, and Latium, 109 quintals per hectare. 

Asparagus. — This occupies the smallest area of all market garden 
crops; the cultivation of asparagus is limited to 4 districts, 3 of which 
(Piedmont, Liguria and Venice) are in Northern Italy and 1 (Latium) 
in the Centre. Only 792 hectares are under asparagus and the production 
is barely 25900 quintals. 

The average production is 33 quintals per hectare ; the highest average 
is 45 quintals in Venice and the smallest is 24 quintals in Latium. 

(1) See R. Jane 1930, No. 65S. (Ed.) 
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634 - Suggestions for tile Right Selection of Apple and Pear Stocks. — Hatton, r. b. 
(Wye College Fruit Experiment Station, East Mailing) in the Journal ot the Royal Horti¬ 
cultural Society , VoL XI/V, Pts. 2 and 3 » PP- 257-277, pi. 23. London, July, 1920. 

I. Apple Stoks. — Investigations have been made at Wye College 
Fruit Experiment Station, East Mailing with regard to the relative vigour 
of Free, (dwarf stocks both fibrous and stump-rooted as well as vigorous 
ones resulting from a well-balanced root system) Crab and Paradise stocks, 
and the range of growth and root system included in each class. 

Selected types of Paradise, ranging from the dwarf to the very 
vigorous type, all raised vegetativdy from layers, were planted out on 
their own roots to demonstrate their relative vigour. A selection was 
also made of crab-stock seedlings obtained from a foreign source through 
an English nurseryman in 1912. It was noted that when these seedlings, 
mostly 2 years old, were planted out, they appeared to be very even, and 
the majority exhibited a tap-rooting tendency. (The taproots were, of 
course, trimmed back at the time of planting). 

At the first inspection a year after planting, the plants appeared to 
be very free growing and clean-stemmed at the base, and only a few 
were stunted and spiny. It is interesting to note that in the normal 
course of events at this point such a bed of stocks would have been 
“ worked ” before anything more was known about it, — hence the comm- 
on impression among many tree-raisers that free and crab stocks vary little. 

Certain typical plants were selected and were planted out in Feb. 
*9i4to grow on their own roots, which they were allowed to do until March, 
1919, when they were lifted, in order to obtain a series of photographs of 
their relative growth and rooting characters. This series, included in this 
article, is a striking illustration and proof of the immense variation in 
vigour amongst so-called free or crab stocks. 

A similar close examination was made of a collection of free stocks 
raised from the Pomace from an orchard in the west of England, and re¬ 
sults were similar. 

With regard to the desirability for working purposes and the possible 
means of overcoming this variability habit, the author awaits the results 
of the selected types upon different soils, before making any further state¬ 
ments concerning soil solubility, but confines his remarks to certain 
outstanding points. 

A very complete series of Paradise would be made up by the selection 
of: — 

Type I. — Broad-leaf for permanent bush trees and weak-growing 
sorts. 

Type II. — Doucin or English Paradise — for bush fillers and gen¬ 
eral commercial dwarfing trees. 

Type V. — Ameliore or Improved Doucin — for cordons and garden 
trees. 

Type IX. — Jaune de Metz or Yellow Paradise, for extra preco¬ 
city, probably useful on which to work new seedlings, pot trees, etc., 
to induce rapid maturity. 

t***t 
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These are the most marked and constant indications on the soil under 
consideration with regard to definitely dwarfing types of stock. 

There is apparently no distinct line betwixt free and Paradise stocks, 
ea-ph contains dwarfing and free-growing stocks, both capable of vegeta¬ 
tive propagation. There are 3 possible lines along which a standardisa¬ 
tion of free stock may proceed: 1) if seedling stocks are to be used, they 
should be graded at an early stage i e. at the time of planting out; 2) the 
stronger types of so-called Paradise should be selected, with free-rooting 
and growth habit, and deep anchorage, which appear identical with free 
stocks. Any of these types can be raised quickly by layers, wood and 
root cuttings, and could be used for standard purposes with comparative 
safety; 3) reproduction of the most promising sorts from root cuttings. 
When these better trees are lifted and their roots trimmed, these root cut¬ 
tings should be preserved and kept separate from the inferior ones. Very 
good stocks can quiddy be obtained by this method 

II. Pears. — The object ot the author is to place on record a summary 
of the commercially used dwarfing stocks for pears at the present time, 
different forms of quince being used almost exclusively for this purpose, 
though trees worked upon the white thorn (1 Crataegus Oxyacantha) and 
upon the Mountain Ash (Pyrus aucuparia) are occasionally to be found. 

A collection of quince stocks from various nurseries was made, and 
it was evident that many and various varieties were in common use, but 
differing in vegetative characteristics, that several varieties had got 
mixed together, and that the variety of quince most recommended as a 
stock by the older writers namely the Portugal Quince — had practically 
gone out of use as a stock. 

The author preceded to a classification of the types, and gives a table 
showing the characters useful for identification in the growing season, and 
the average leaf measurements (on one-year bedded stocks) worked as 
follows: 


Tipe A (Angers). 

» B (Common). 

» C ? . 

» D (Paris or De Fontenay) - 
» E (Portugal). 


Bleadth 

length 

I*eaf stalk 

46 

564 

0 66 

3 97 

1 5.06 

0.62 

416 

4-77 

0.64 

3 84 

5-09 

0.59 

547 

6.82 

I.09 


Type .4 ; undoubtedly the one in most common use to-day. It 
appears to be both a grower's and nurseryman's stock; it layers very readily, 
is vigorous and health y in the nursery, and ultimately develops a very 
fine fibrous root system. 

Type B; less vigorous and can be distinguished by the smaller acute¬ 
ly-tipped leaf; comes readily from wood cuttings; fruit small, hard 
and downy 
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Type C; very erect yet dwarf growth; small circular, yellowish crinkled 
leaves; soon lacks vigour and tips of shoots often die, roots well from wood 
cuttings. 

Type D, exaggerated drooping habit and dark green elongated leaf; 
less fibrous and more coarse-rooted than other types; long weak lateral 
roots. 

Type E ; very large downy leaf, and stout vigorous growth; rarely 
roots in a single season ; layering appeared to be more effective than the 
stool method employed for the others. 

The average height measurement of bedded stocks (once transplanted) 
was as follows: A, 3ft.; B, 2ft. 4in.; C, ift. nin.;D,i£t. ioin.;E,3ft. 
5 in., and the spread for these 5 types respectively was 2 ft. 7 in. 1 ft. 
10 in., 11 in., 2 ft. 9 in, 2 ft. n in. 

Now that the period of classification is practically complete, the au¬ 
thors proposes to undertake a series ot experiments with a fairly wide 
range of pears, as the whole question of pear growing commercially in Great 
Britain, and of double working varieties in general opens up a wide field 
for advance through careful research. 


<>35 - Restoration of Peach Trees Growing in Open Air. — eamproy e , m the Revue 
Horticole, year 92, Sfo. 2, pp. 32-34, 2 figs. Pans, Feb. 16, 1920 

Cutting back with the object of restoring vigour is little practised 
with peach trees, because it is generally agreed that the old wood, in this 
case, does not produce branches or does so with difficulty. However, 
the operation may be suitable in certain cases, as was noted by Nauotst 
and Decaisne in the middle of the XIX century (Manuel de Vamateur 
des iardins Vol. IV, p. 423) and also by Aixemaxd, Director of the « Jardin 
des plantes» at Grenoble, who brought it to the notice of the Po- 
mological Congress at Metz in the autumn of 1919 He described the very 
succesful experiment carried out over the whole of his peach orchard 
by Compte of Bernin near Grenoble Having been obliged to leave 
his property for three and a half years, Compte, on his return, found 
his peach trees growing in the open air destitute of small fruiting branches 
at the normal height, with their trunks excessively lengthened and their 
giowth sickly. He cut back the branches well below all fresh growth. 
Vigorous branches sprung from the trunk and, in the following year, 
gave a finer crop than the trees ot which he had simply pruned the ends 
of the branches. 

The operation should be done with care; the branches should be cut 
with a sharp fine saw; each cut should then be smoothed with a pruning 
knife and covered with grafting mastic 

From the discussion which took place at the Congress after Al- 
lemaxd's communication, it would appear that the cutting back of peach 
trees in exposed conditions, gives variable results according to the environ¬ 
ment. The author remarks tliat it would be useful to study the causes 
which influence the success of the operation. 


[CS4-CU) 
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636 - The Oignies PeaCh, Belgium. — DAchy, A., in the j Revug HorHcole Beige, Year II 
No. 4, P- 53 , Hoy, Apr. x, 1921. 

There are not many peach trees suited to northern climates; a good 
kind whkh is so suited is the Oignies peach which originated at Hainaut. 
Although not very robust in appearance the Oignies peach is very fertile, 
propagates itself by seed, can be grown either as bushes or in the open. 
The fruit is medium sized or very large according to the quantity; its 
akin is very downy, greenish yellow, and more or less red on the sunny side; 
the flesh is easily separated from the stone. It ripens at the end of Sep¬ 
tember. This peach ripens perfectly on isolated trees if grown on a tree 
rais ed from seed, or on a grafted tree Tn other cases it is always much 
less sweet and notably so when the tree is grafted on a plum tree. 

For successful growth of this peach, a warm, healthy, sandy soil which 
is fairly deep and a very sunny situation are required. 

637 - The Preservation of Tropical Fruits. — Wester P. J. (Agricultural Advisor, Bureau 
of Agriculture) in The Philippine Agricultural Review , Vol. XUI, Ho. 3, pp. 173-1S5, pi. 4 
Manila, 1920. 

Amongst the more than 200 species of fruits that grow in the Philip¬ 
pines, the following are recommended as suitable for the manufacture 
of preserves on a fairly laige scale, and a description is given ot each, 
combined with recipes suitable in each caseBanana (Musa sapientium 
I/.); Caiambola (Averrhoa Carambola L*); chico (Achras Sapota I/.); Condol 
(Benincasa hispida Cogn.); custardapple (Anona reticulata I/.); ginger 
(Zinziber officinale Rose); guanabano, (Anona nmricata L.) ; guava 
(Psidiutn Guajava L-) ; jujube (Ziziphus Jujuba L.); kamia (Averrhoa 
B%limbi L.) ; lanzdn (Lansium domesticum Jack.); makopa (Eugenia java- 
nica); mango (Mangifera indica) ; inangosteen (Garcinia Mangoslana I/.) 
nipa (Nypa fmticans Wurmb.); papaya (Carica Papaya I,.); pineapple 
(Ananas saiiva Schult.); santol (Sandoricum Koetjape Merr.) and tamarind 
(Tamarindus indica If.). 

The mango is at present the only fruit produced in sufficient quantity 
to keep even a small factory running at full capacity during the mango 
season. The next largest supply is the santol. 

638 - The Breadfruit (Artocarpus communis L.) in the Philippines. — wester, p. j. 
(Agricultural Advisor, Bureau of Agriculture) m The Philippine Agrtcultuuil Revitw,. 
Vol. XtU, Ho. 3, pp. *23-229, pi. Manila, 1920. 

The cultivated, seedless form of breadfruit here discussed, rarely 
growing more than 15 m. high in the Philippines, originated in one of the 
Polynesian archipelagos, whence it has spread to a large part of the tropics 
elsewhere. While the tree does best with a rainfall of fairly equal distribu¬ 
tion it is quite tolerant of short dry periods, and it also flourishes under 
irrigation. 

The observation of the formation of adventitious buds on injured 
roots of the breadfruit tree led the author to conduct a series of experiments 
with root cuttings. The cuttings were inserted at Lamao from the latter 
part of May through June to July, i.e the dose of a long dry season and 
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the beginning of the rainy period. With proper treatment up to 80 % 
of the cuttings taken during this period showed promise of making 
healthy plants, but at any other time of year, very few cuttings will 
strike. 

In nursery practice it has been found best to dig out the soil to a depth 
of 20 cm., and fill it with clean, medium coarse sand. The sand should 
be levelled, saturated with water and beaten hard The roots of the tree 
can then be dug up with care, and should not be allowed to become dry 
while they are exposed to the air, and should never be left exposed to the 
sun. The author considers it better to use many of the smaller roots for 
cuttings than to cut one or two large ones near the trunk of the tree. 
The small wounds are more quickly healed, and there is less danger of the 
tree being uprooted by typhoons. Cuttings should be 20 to 25 cm. in 
length, and it is advisable to paint the wound on the thickest end of the 
cutting with coal tar or white lead. The cuttings should then be inserted 
diagonally 12 cm. apart, in a trench with the thickest end from 3-6 cm. 
above the ground level. 

After insertion of the cuttings, the sand should not be kept saturated 
by daily applications of water, and watering should be limited to once every 
5 to 7 days. Occasional spraying is however beneficial or damp sa cking 
spread over the cuttings during the hot part of the day and removed at 
night. 

Some cuttings will be ready for removal 2 months after insertion, 
whilst others take 5 months. The majority will be laige enough for trans¬ 
planting to the nursery at the age of 7-8 months, and into the field, 
6-7 months later. When transplanting, about Z ] A of the leaves should be 
cut off. In the orchard, plants should be spaced from 10-14 m. apart. 

The advantages attached to the cultivation of Artocarpus communis L. 
are evident: the trees are unaffected by locusts and other plant pests; 
even in the regions where the dry season is exceptionally long, if properly 
mulched, they would require very little water. The extended planting 
of breadfruit trees is therefore strongly recommended. 

As regards the food value, it is interesting to note that the breadfruit 
comes next to the banana amongst the tropical fruits. The high food 
value may be noted from the following analysis adapted from the Report 
of the Hawaii Agricultural Experiment Station, 1914. 


Fruit 

Edible 

portion 

Total 

solids 

- Edible portion 

1 _ . 

[ 

I A* j 

I s 

Sul¬ 
phuric { 
acid 1 

I 

| Protein 

1 

Sugar 

Fat 

Fibre 

j Carbo¬ 
hydrates 
other 

1 than 

1 sugar 

Bread fruit (Hawaiian) 

77-75% 

! c-953% 

0*049% 

x-575 % 

r 

949% 

0x90 ° 0 

11.204 % 

1 

*7-8 9 °o 

Bread fruit (Samoan). 

8344 

26.89 

X.X52 

0.078 

x-575 

14.60 

10.5x7 

0.978 

9.21 

Banana (Chinese) . . 

7000 

21,28 1 

o$95 

0.245 

1.788 

16 J 66 

0x80 

0.253 

— 

Mango (Corabao) . 

73-oo 

17-02 j 

1 0-450 

0.140 

0.220 

i3-*4 

“ 


1 “ 
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639 - Re-afforestation in Mountainous Regions without Temporary Nurseries. — dhs- 

combes, P. and Devaux, H , in the Journal d' Agriculture pratique, New Senes, Vol 35, 
1921, Viol I, No 6, pp 118-119 Pans, Feb. 12, 1921 

One of the difficulties of re-afforestation in mountainous regions is 
that the period of the year favourable for vegetation varies according 
to the altitude. Transplanting trees from a nursery at a lower altitude 
than the land to be re-afforested is generally impracticable in spring, be¬ 
cause the trees commence growth in the nursery before the thaw in the 
land to be planted, and in autumn, because their growth has not stopped 
by the time the first falls of snow take place there. The French Forest 
Administration meets this difficulty by establishing temporary nurseries 
at the altitude of the land to be planted ; but their remoteness from inhab¬ 
ited places and the scarcity of labour makes the upkeep of such nurseries 
very difficult. The authors have therefore recommended a new method 
of re-afforesting mountains based on the use, in spring, of plants taken 
out of nurseries situated in the plains and kept in the cold up to the time 
when the thaw enables them to be planted. 

This method has been tested by several experiments undertaken by 
the Central Society for forest management in mountains. 

The Vignec territory (Hautes-Pyrenees), which covers an area of 30 ha. 
in the valley of the Aure, varying in altitude between 580 and 1120 metres, 
has been entirely re-afforested in this manner by a plantation of pines mixed 
with silver fits, made in 1908 and 1909, and in which broad-leaved trees 
have since been planted. 

A plantation of acacias was made in 1908, by the same method, in 
the Testes du Plan territory, commune of Aragnouet (Hautes-Pyrenees) 
at an altitude of 1700 m. 

This method has also been applied by the mountain dwellers of the 
Commune of Estensan (Hautes-Pyrenees), where the municipality has 
reafforested two plots, one on a plateau and the other on the steep banks 
of a torrent. 

All the plants used in these experiments were sent by passenger train, 
during March, to Yaux near Ferte-Imbault (Toir-et-Cher), taken quickly 
from the railway station to a place higher than the land selected for plant¬ 
ation, where they were stored in bundles separated from the ground by 
a wooden platform and covered with planks supporting a thick layer of 
snow, and, later, planted out as soon as the thaw had taken place on 
the area to be planted. Although the advantages of putting the plants 
in tubs during the interval between their arrival and planting out were 
known, it was thought preferable to avoid the injuries to which they 
would have been liable in unpacking and repacking for inevitable transport 
on mules over the paths connecting the depot with the area to be 
planted. 

All these plantations have succeeded remarkably well. They with¬ 
stood successfully the exceptional droughts of 1911 and 1918. Quick trans¬ 
port is an indispensable condition for success. 

I***} 
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640 - Tractors on Fire-Lines in the Landes, France. — Grjeilsammer, r., in the journal 
<TAgriculture Pratique, Year 84, No. 37, pp. 216-218, figs. 2. Paris, Sept. 9,1920. 

Description of trials organised by the Gironde Society of Agriculture 
on June 20 and 21 and on July 3 and 4, 1920, near Bordeaux in forests 
at Ychoux (Landes), with the object of solving, by means of tractors, the 
problem of clearance and upkeep of firelines by a mechanical process. 
Two firms took part in the tests, the " American Tractor Co. ” (Colombes 
works, 33, Rue du Louvre, Paris, 2 e ) entering a 36 H.P. Gray tractor 
with one driving whed. The Renault firm of Billancourt (Seine) entered 
a 20 H.P. Renault chain-track tractor. The upkeep of firelines in the 
Landes has become very difficult owing to the scarcity and high cost of 
labour. The work however, has considerable economic importance be¬ 
cause fires destroy several thousand hectares of pine forest every year in 
that region and the damage caused ran to millions of francs. 

In consequence of the abandoned state in which the firelines in the 
Landes have been left for several years they have become overgrown with 
very abundant vegetation composed of heaths of the genus Erica (forming 
what is known locally as “ la brande ”), gorse, broom, and even young 
pines. All this shrubby growth forms impenetrable thickets attaining 
a height of up to 3 or 3 metres in places. The destruction of this vegetation 
really constitutes a regular clearing and not merely a work of maintenance. 
The Renault tractor was attached to a kind of triangular extirpator made 
on the spot with a wooden frame very near the ground and working parts 
in the form of curved knives arranged to cut layers horizontally. When 
the tractor attached to this instrument had passed, the “ brande ” had 
been pulled up, but the work seemed very slow, and therefore not econo¬ 
mical, on account of the constant dogging of the instrument which neces¬ 
sitated frequent dearances. This tractor is easily handled and requires 
small space for turning; but rapid wear of the chain-tracks is to be feared 
in the very sandy soils of the Landes. 

With the Gray tractor the crushing of the woody growth by the 
weight of the machine was tried. This crushing was effected by the large 
driving whed of the tractor armed with angle pieces which could even 
be sharpened for this work. The highest heaths and gorse were completely 
laid and even to a great extent broken ; this in itself is an interesting re¬ 
sult as fires spread chiefly by the thickets at some height above the ground. 

As the Gray tractor travelled at 4 km. per hour and worked on an 
effective width of 1.60 metres, the work of crushing was very rapid, repre¬ 
senting about 5 hectares a day. 

The author thinks that by making several passages one after another 
using an extirpator with rigid teeth the vegetation would be completely 
eradicated. It would then be possible to collect the plants so uprooted 
into swaths hy means of a special machine similar to the Casanova stone 
dearer formed with several strong rake teeth followed by a scoop for col¬ 
lecting the stones or uprooted stumps. 

Only after dearing away the swaths formed by the debris of plants col¬ 
lected by the stone dearer could ploughing be done without excessive dogging. 

[•«•] 
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After this ploughing the clearing of the fireline would be complete, 
and then only periodical work of upkeep with machines used in ordinary 
cultivation (pulveriser, cultivator, plough, etc.) would be required. 


LIVESTOCK AND BREEDING 

641 - On Lathyrism or Poisoning Caused by Vetch Seed. —mjrande, m , in the Comp- 
Us rendus de V Academic des Sciences , Vai. 172, No. 18, pp 1142-1143 Paris, May 2, 
1921. 

After Cantani, the term lathyrism has been given to the specific 
poisoning of man and animals caused by ingesting the seeds of certain 
vetches, especially those of Lathyrus satims and L. Cicera, 

Several cases of poisoning in horses fed with vetch having recently 
been reported from various places in France, the author investigated the 
seeds of L. satims and L. Cicera , and obtained the following results:— 
The seeds crushed, ground or reduced to coarse flour and moistened with 
water, placed in a glass receptacle, at a temperature of 35 0 to 40° C., after 
some hours begin an auto-fermentation and evolve a fairly large amount 
of carbon dioxide and sulphuretted hydrogen. 

The substance which decomposes and gives off sulphuretted hydrogen* 
is contained in the cotyledons and not in the tegument of the seed. The 
finer the grinding of the seed, the quicker this fermentation takes place; 
a medium fine flour gives off HgS in 6 or 8 hours. If the ground seeds 
are macerated in water, the substance from which H 2 S is generated is con¬ 
tained in the water; careful washing is however necessary to extract it 
totally. 

The seed, decorticated or not, but left whole and placed in a small 
quantity of water does not give off sulphuretted hydrogen ; if then dried, 
ground and moistened it does not give off sulphuretted hydrogen either. 
The simple commencement of germination in the unbroken seed has trans¬ 
formed the substance which generated H 2 S. 

The spontaneous fermentation which sets free H 2 S hardly commences 
below 350 C.; it is very active between 35 0 and 40° C., the temperature 
of most warm blooded animals; it is produced also up to about 60® C., 
that is to say up to the average coagulation temperature of albuminoids. 
Above this coagulation temperature spontaneous fermentation does not 
take place, but, by boiling or in a digester (from no 0 to 120° C.), direct 
but only partial decomposition of the substance generating H 2 S is obtained. 
This partial decomposition is increased by the action of dilute acids. 

The spontaneous sulphuretted-hydrogen fermentation is caused by 
the slow action of water; it does not appear to be influenced by any phe¬ 
nomenon of oxidation or of reduction. 

The author succeeded in extracting from these seeds a substance 
which by heat alone, or still better with dilute adds, gives off sulphuretted 
hydrogen. 

CoRNEYDsr (Des plantes veneneuses et des empoisonnements qu’elles 

[ 641 ] 
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determined , Paris, 1887. I*ib. Firmin-Didot) and other writers have ob¬ 
served that if the vetches are given to horses after soaking, the soak water 
being rejected, they are harmless. Corneyiy states also that, if the vetch- 
seeds crashed or reduced to flour, are fed to animals the symptoms of 
illness appear more rapidly than if they are given whole and without 
having been crushed or ground. The author's experiments explain these 
facts. The poisoning seems to be really caused by the sulphuretted hy¬ 
drogen which is set free in the stomach of the animal as in vitro . The 
great toxicity of sulphuretted hydrogen gas, which attacks the blood 
corpuscles, takes oxygen from them and causes the formation of iron sul¬ 
phide in them, is known. Animals die from asphyxia, sometimes very 
quickly, sometimes after a more or less long period. In the latter case 
they perhaps die from slow injuries of the blood corpuscles. 

€42 -The Value of Arsenical Dips as Remedies against Scab in Domestic Animals 
In the Colonies. — Veltx, H. (v£t6rinaire cle premiere dasse), in La Colonisation Fran- 
gaise an Maroc , Year II, No 15, pp. 4-5. Casablanca, Jan. b, 1Q21. 

The author states that no simple and practical treatment of scab 
capable of application on a laige scale in the Colonies, requiring neither 
expensive plant such as sulphur fumigating chambers or dipping tanks (i), 
nor considerable manual labour under careful supervision, by a staff with¬ 
out any technical knowledge as has yet been devised. 

The foreign literature, however, is very rich in publications on sulphur 
and arsenical dips and numerous formulae have been recommended. In 1915, in 
South Africa, Bedford (2) tested 18 dips prepared extemporaneously (for¬ 
mulae or specialities) against scab in sheep: all except one proved efficacious 
and cured the scab by two minute immersions repeated at intervals of 
9 days. 

The author tested one of these specifics, probably an arsenical cresyl, 

** Cooper's Fluid,” well known to breeders in South Africa, Australia, . 
and even in Madagascar. The results obtained with this product in the 
treatment of scab in pigs were perfect: four dippings of about 2 minutes, 
repeated at intervals of 7 days, sufficed to cure the diseased animals; 

“ Cooper's Fluid” also proved a quick and easy remedy against sarcoptic 
scab of horses imported into Morocco after the war. 

The method was as follows: — When the 150 sick horses arrived at 
the hospital a small tank was made in 24 hours by' building a cement 
wall 20 cm. in height; 200 litres of antiseptic solution were got ready of 
a strength of 15%. The horses were led into the tank and douched by means 
of a spraying pump furnished with a long tube and a Yerhorei* jet-nozzle; 
a spraying nozzle was too easily obstructed and the liquid did not penetrate 
sufficiently. Each day the liquid which had been used was put back. 


(1) See R. Jan. 1919, No. 78; R. July-Sept. 1919* No. 923 ; R. Jan. 1920, No. 68; JR. 
Nov.-Dee. 1930, No. 1135. {Ed.) 

(2) Bedford G. A. H., in Union of South Africa Dep. of Agr. 3rd and 4 th Reports of the Di» 
rector of Veterinary Research , 1915* PP- 163-172. (A.) 
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filtered through gauze. To prevent the dip getting too weak and to re¬ 
place loss, ioo litres of freshly prepared solution were added each mornings 
In this way 25 horses were treated a day (a number which might easily 
have been doubled), the douche was repeated once a week and the total 
number of douches was 3 or 4. Although this process only permits of 
a restricted number of animals being treated daily it is, however, very 
simple, the cost is very small and it can be employed anywhere, being suf¬ 
ficient for the treatment of sick horses in a military post of several hundreds 
of horses or in breeding farms, where the stock never exceeds 1000 head. 

The author also explains that this process has the great merit of avoid¬ 
ing the usual disadvantages of dips for destroying parasites, such as vari¬ 
ations in the concentration of the dip, errors in strength and above all 
the decomposition of sodium arsenite. Most of the dips used in South 
Africa, including Cooper's Fluid, contain sodium arsenite and not arsenious 
acid or arseniate of soda as do the French dips and it is, perhaps, to this 
fact that they owe their destructive power on parasites and their being 
less poisonous: the efficiency of these dips is further increased by the ad¬ 
dition of an emulsion to wet the tissues. 

The author further explains the composition and preparation of two 
other dips used in English-speaking countries and which have been em¬ 
ployed up to date only as remedies againsts ectoparasites in cattle, namely 
Chaplin's sulphur solution recommended by the Bureau of Animal Industry 
Washington, and Watkins-Pitchford-'s arsenical solution, which ought 
to be tried in the treatment of scab in horses. These solutions are composed 
and prepared as follows:— 

I. — Chaplin's sulphur solution. — Take 8 lb. of quick lime 
or 10 y 2 lb. of slaked lime, 18 lb. of sublimed or powdered sulphur, 10 
gallons of water. Stir and keep boiling for one hour. Then add water 
to bring the volume up to 10 gallons. Dilute when required for use in 

* the proportion of 1 volume of concentrated solution to 9 or 10 volumes 
of water for sheep and to 7 or 8 volumes of water for homed cattle. 

II. WATKINS-PrrCHPORD's ARSENICAL SOLUTION I— 

Sodium arsenite (80 % arsenic). 4 lb. 

Soft soap.. .... 3 » 

Vaseline oil. 1 gallon 

Water.zoo gallons 

Dissolve 4 lb. of sodium arsenite in about 1 gallon of hot water; 
when the solution is cold, add cold water to make the volume up to 88 gal¬ 
lons ; then add the emulsion stirring constantly and make up with water 
to a volume of 100 gallons. 

According to the author these dips, including Cooper's Fluid, have 
some drawbacks. The sodium arsenite may cause more of less serious 
inflammation of the skin, which becomes covered with cracks, and diar¬ 
rhoea, or it may become inactive by changing into arseniate. However, 
these occurrences will always be of slight importance, and should not 
prevent the adoption of this method of treatment of scab in domestic 
animals. 
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643 - Experiments on the Value of Intratracheal Injection for Creating Active and 

Passive Immunity* — Pfenninger, W., in the Annales[de VInsHiut Pasteur, Year 35, 

Vert. XX XV, No. 4, pp. 237-260, tables 14, figs. 5. Paris, Apr. 1921. 

With the object of finding a solution of the questions which resulted 
from the researches of Besredka (i) who was the first to record that, 
compared with mtraperitoneal and intravenous channels, the respiratory 
channel is equally accessible if not more so, to injections of serum, the author 
investigated the production of anti-bodies (agglutinins, predpitins, bacte¬ 
riolysis and bacteriddins) by making intratracheal injections of antigens; 
the production of active and passive 'immunity; and the therapeutic 
value of serums injected into the trachea. 

Notably in the researches on immunity, the animals inoculated by 
peritoneal (control animals) and intratracheal injections were tested with 
one or more lethal doses. 

One series of experiments was made with rabbits and guinea pigs im¬ 
munised against paratyphus virus B., another series of experiments was 
made with guinea pigs which had previously been used for the production 
of anticholera serum. In order to verify the transmission of passive im¬ 
munity, experiments were made on guinea pigs by giving them injections 
of anticholera serum. The results of these experiments, the details of 
which are recorded in numerous tables and graphic figures, are as follows :— 

1) By means of intratracheal injection of paratyphus virus B 
it was possible to give rabbits active immunity enabling them to resist 
three times the lethal dose. 

Comparative researches regarding the immunity obtained by respira¬ 
tory and peritoneal channels in guinea pigs, showed that intratracheal 
injection produced greater immunity against paratyphus virus B than 
mtraperitoneal injection, and further that intratracheal injections are 
better endured. Comparative researches on guinea pigs immunised against 
cholera vibrio gave similar results. 

2) The protective power of anticholera serum proved greater in 
intratracheal than in peritoneal injection. 

Practical conclusions. — According to the author the results 
of these ^experiments on active immunity, combined with those'which 
BesrEdka obtained in experimental tuberculosis of the rabbit appear 
to justify the hope that the method of intratracheal injection possibly 
offers a prospect of obtaining active immunity in bovine tuberculosis. 
At any rate, in the case of many contagious diseases, the injection of serum 
might be attempted through the respiratory channel. 

644 - Bovine Foot and Mouth Disease (2) is not Transmissible to Man; Human 

Aphthie Stomatitis is not Transmissible to Cattle. — lkbatt.l v, c„ in the Comptes 

rendus de VAcad&mie des Sciences , Vd. 172, No. 18, pp. 1140-1141. Paris, May 2, iqax. 

Classic treatises on human medicine and on veterinary medicine, 
teach, on the str eng th of experiments made in Germany in 1834, that foot 

(1) Annales de VlnstUut Pasteur , Vol. XXXIV, pp. 51 and 361. Paris, 1920. [Ed.) 

(2) See R. March 1930, No. 335; Sept. 1930, No. 883; March 1921. 2Co. 309- ( E &) 

[S4S-S44] 
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and mouth disease {aphthic fever) is transmissible from animals to man 
through milk. Periodically, observations are published which seem to 
confirm this. But the author having carried out an inquiry which he de¬ 
tails in this note, thinks it justifiable to conclude from his observations 
and experiments that bovine foot and mouth disease and human aphthic 
stomatitis are absolutely distinct diseases, since the former cannot be 
transmitted experimentally to man nor the latter to cattle. 

^45 - Cysticercus camel I, a New Hydatid Found in the Heart and Diaphragm 
of the Egyptian CameL— Abdel Aziz Bff Nomanj, m The Agricultural Journal of 
Egypt, Vol X, p 69, 1 fig Cairo, 1920 

Duringthe course of a meat inspection at the Cairo abattoir, the author 
met with a heart of an Egyptian camel invaded with a bladder-worm having 
the general appearance of Cysticercus bovis which, as is known, is occasion¬ 
ally found in camels. No parasites were found in the skeletal muscles, 
but the diaphragm, as well as the heart, contained them in small numbers. 

Careful examination of the camel hyatid showed that it was neither 
Cysticercus box is, nor Cysticercus ceUulosae, The cysticercus itself is oval, 
or elliptical m shape, and varies in size from 8 to 10 mm in length, and 
from 3 to 4 mm. in breadth. Each cysticercus possesses a white spherical 
head (scolex) about 2 mm. in diameter. The head is armed with a double 
row of hooks varying in number from 43 to 45, and possesses 4 oval suckers, 
one at each comer of the head. The neck contains calcareous granules. 

The hooks are somewhat longer and thicker than those of Cysticercus 
cellulosae. Those of the outer row are smaller than the hooks forming 
the inner row, which are longer and more slender. 

The author proposes giving the parasite the name of Cysticercus 
cameli. 

64 6 -Poisoning of Geese by the Nut of the Cabbage Palm (Areca oleracea) Given as 
a Remedy against Tape-worms, in Germany.-- heidrich, m the Berliner Tiemrzthche 

Wochenschnft , Year XXIII, No 9, p 102 Berlin, March, 1921 ; extract from Bencht 
uber das VeUnnaru esen in Sachsen fur das Jahr, 1918, p 100. Dresden, 1921 

A large number of geese affected with Taenia lanceolaia and Taema 
fasciata were treated, through the mouth, with powdered cabbage-palm 
nut. The medicine was given in mouthfuls with bread and butter. Geese 
that were obviously ill were only given h alf the prescribed dose. A few 
minutes after administration the geese vomited the mouthfuls, strug¬ 
gling and salivating. One strong goose fell down with its neck and legs 
rigid and had to be killed. According to Zurn cabbage-palm nut is the 
best remedy for tape-worms for poultry. The dose recommended, 3 gm., 
appears to be decidedly too great. 

647 - The Crevat Method of Rational Feeding for Cattle. — censi manoa, g b , m 
La Rtfortna aparta, Vol II, No 3, pp 84-88 Parma, Feb , 1921. 

According to the author, Crevat’s book on the rational feeding of 
cattle, a work which gained a prize from the Sodete des Agriculteurs 
de France in 1885, has not yet been thoroughly discussed. 

Crevat wished to dispute the classic-method, according to /which 
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the ration is proportional to the live weight of the animal, and he based 
his work on the “ law of rations of proportional intensity/* This law is 
supported by the fact that small animals have, relatively to their weight, 
a greater muco-cutaneous area than that of large animals; it is therefore 
logical to suppose that they ought to have, proportionally, greater food 
requirements. 

With the help of numerous references to the literature, the author 
criticises the hypotheses of Crevat according to which: — i) The muco¬ 
cutaneous area is proportional to the square of the thoracic perimeter; 
2) the live weight of various animals is proportional to the cube of the 
thoracic perimeter; 3) the rations (R) are proportional to the cube roots 
of the squares of the weights (P). But, while the last rule speaks of pro¬ 
portionality, Crevat expresses it by an equality: R = ?- The 

r * 

author points out the necessity of introducing an average coefficient of 
proportionality (K) which varies according to the species and breeds 
and he calculated this coefficient from the average daily amount of good 
natural meadow hay consumed by 6 sheep and 3 head of cattle fed ad 
lib . for 10 consecutive days. For the sheep, he obtained K = o 56, 
for the cattle K = 0.89 and, respectively: — 

3 _ 3_ 

R = 0.36 )P 2 ; R = 0.89 ]P 2 

The data used in the estimation of these coefficients are shown in 
the appended Table, which shows that the two species considered are by 
no means constructed on similar models. In cattle the thoracic perimeter 
is about two and a half times greater than in sheep, whilst the cutaneous 
area is about 6 times greater and the food requirements are 10 times greater. 

According to the data given in the Table, the author calculates that, 
per unit of skin area, large animals need a larger food ration small 
animals. Thus, for sheep the quantity (in kg.) of grass required is about 1 IZ 
of the thoracic perimeter expressed in cm.; for cattle it is about V &; the 
corresponding requirements of hay are about 1 f Bi and 1 13 . Now, if the per¬ 
centage ratios between the live weights of the animals are worked out the 
same results are arrived at. The ratio between the live weight and the 
P 

cutaneous area ^ shows that, m the cattle used in the experiment, the 

cutaneous area in square dcm corresponds approximately to the live 
weight in kg. while in the sheep it is about 4 times greater. 

A coefficient of proportionality should therefore be introduced into 
the formula used for calculating the nutritive activity A, which Crevat 
considers proportional to the ratio between the ration R and the live weight 

of the animal P ( A — j. 

1 p2 3 _ 

p = ] P 2 : P 3 assuming that 
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R == K ]/ P 2 > ought to be corrected as follows : 



that is to say, that the activity would be inversely proportional to the 
cuberoot of the weight. 

In the case of the animals used in the author's experiments, the food 
requirement per ioo kg live weight was 17 2 kg. of grass, corresponding 
to 4.3 kg. of hay, for the sheep ; 10 9 kg. of grass, corresponding to 2.7 kg 
of hay for the cattle; whereas Crevat obtained the following figures, for sheep 
30.7 kg of grass = 7.65 kg. of hay; foi cattle 12.2 kg. of grass=3 5 kg. of hay. 
The theory of the ration proportional to live weight, fixingthe necessary 
quantity of hay at 3 33 kg per 100 kg. live weight, gives the large animals too 
much and the small animals too little , Crevat, by confusing proportiona¬ 
lity 7 with equality erred, according to the author, in the opposite direction. 

The practical formula of Crevat, R = C 2 X 5, signitying that the 
ration is equal to the square of the thoracic perimeter in cm. multiplied 
by 5, would give sheep a ration more than double that consumed in the 
experiments and to cattle an excess of 4 kg of grass per day. 

Finally the author criticises Crevat's law on the early maturity of 
breeds of animals and the deductions that have been made from it, and 
concludes that “ there is no reason to contest the old classic method which 
makes the rations proportional to live weight, but it is very necessary to 
ascertain the precise food requirements for each species of animals " 
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648 - Study on Inbreeding, Especially as Regards its Supposed Relation to Mendelian 

Laws. — Henselbr, H., in the Zeitschrift fur Gestuikunde und Pferdcsuchi , Year XV, 

Part 7, pp. 137 - 143 * Hanover, July, 1920. 

The author, in his study on consanguinity as a method of breeding, 
broaches the question of the supposed relation of inbreeding and the Men¬ 
delian laws, objecting that this idea has been rather hastily introduced 
into German text books and manuals of zootechnology. 

He deals notably with the results of Frohuch's researches in Ptjsch 
Hansen, AUgemeine Tierzucht , new edition, p.* 275, which attempt to 
prove how the probability of the appearance of homozygous and hetero¬ 
zygous descendants should develop among 64 animals of different degrees 
of consanguinity which consequently ought to lead to the combining 
of methods of experimental research in heredity with the methods of genea¬ 
logical research based on Mendelian laws. The results of these resear¬ 
ches are indicated in Table I. 


Table I. — Results of Feohwch’s researches. 


1 

Dominant 

Heterozygote 


Degrees of consanguinity Remove (1) 

Homozj gotes 
(oat of 

(out of 

Homozygotes 
(oat of 


64 animals) 

64 animals) 

64 animals) 

I-H. 

48 

16 

0 

H-II. 

36 

24 

4 

n-ra. 

30 

28 

6 

ih-iii. 

25 

! 30 

9 

m-iv . . •. 

22.5 

; 31 

10.5 

IV-IV. 

20 

i 32 

12 

iv-v .. 

19 

1 32 I 

13 

v-v .. 

18 

1 32 

14 

ii-ii . ..1 

I? 1 

1 32 

.15 

11, m-m. 

36 

24 

4 

II, IV-IV. 

33 

26 

5 

m, m-m .. 

30 

28 

6 

ni,ni-iv. 

27-5 

29 

7*5 

m, iv-iv. 

25 

30 

9 

(1) Remove = Ligne ancestrale (Xendi) 

— .ATvnenrejlte (German) ( Ed .) 



Assuming that a founder is homozygous at least in respect of one cha¬ 
racter, the author obtains the same figures by the following calculation 

Table II. — Consanguinity with removes 7 J-/J. 


• AA 


100 % A 


• AA 

I 

The sexual cells contain, 


Aa 


50 ’o A 50 % a 


[«4S] 


50 % A 50 % a 


i 


100 °o A 
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According to tlie calculated estimate, the progeny would have the fol¬ 
lowing hereditary tendency as regards the character A A :— 

Homozygote AA 50 % and Homozygote AA 50 % and 

Heterozygote Aa 50 % Heteiozygote Aa 50 % 

The sexual cells consequently contain 

75 % A and 25 ° 0 a, that is to say in 75 % A and 25 % a = 3 A: 1 a in the 
proportion 3 A: 1 a 

The composition of the hereditary mass of the descendants can he 
calculated as follows 

3 A : 3 A = 9 AA j 

3 A : 1 a = 3 Aa I or 9 AA : 6 A a : 1 a a. Consequently, for 64 de- 

1 a : 3 A = 3 > A 1 cendants: 36 AA. 24 Aa: 4 aa 

ra:xa=iaa ) 

Tabee III. — Consanguinity mth removes IV-IV. 


m aa 

A a 

Aa 

A a 

A a 

A a 

A a 

A a # AA 


Aa| 

| Aa 

1 Aa 

< 

< * 

38 © 1 

< <8 I 

< rt | 

< « 

< d 

< OS 1 

< * 






se 



ssss 

as , 



1 



§ 1 

0 1 

*-> 

0 0 
m m 

s, * 

S> « 1 

a a 

0 0 

m V* 

1 « | 


j 




50 % A A * 25 % AA * 

50 % A a 50 °o A a 

25 % aa 

3A:ia rA:ia iA:ia iA:ia 
3 A A : 4 A a: z a a 

62 */* % A and 37 V* % a 1 A : 1 a 

5 A: 3a 

5 A A: 8 Aa: 3 aa 
56 V* % A and 43 % % a 
9 A: 7 a 

81 AA : 126 Aa : 49 aa = total 256. 

Consequently, for 64 descendants (divide by 4) : — 

20.25 AA : 31 5 Aa : 12.25 aa 

Making the same calculation for the degrees of consanguinity with 
removes II-II and V-V, the following composition of the hereditary for¬ 
mula of the descendants is obtained 
Removes II-II 25 AA : 30 Aa : 9 aa. 

* V-V 18.0625 AA : 31.875 Aa : 14 0625 aa. 

The following series results:— 

[m *] 


The right half of the 
genealogical table corre¬ 
sponds to the left half 
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!®t 


3 xd 

4 th 


generation 


the ratio in the sexual 
» » a 


» » a a 

a a a a 


cells is 3 A : i a 

a 3 A : 3 a 

a 9 A: 7 a 

a 17 A : 15 a 


nth generation a a a a 2»-i : 2 »'-i 

Now, the author observes that this same calculation and the same rea¬ 
soning hold good when the AA animals are not the same, that is to say, 
when no consanguinity or relationship exists. On the other hand, it 
would be possible, inversely, to proceed to in-breeding when the founder, 
with regard to its hereditary characters, is not homozygous but hetero¬ 
zygous and consequently to p r ove the reverse by this method of calculation. 
The author further remarks thai by examining the degree of consanguinity 
with removes IV-IV, a degree of consanguinity by which practically the 
best results are obtained, it can be shown that as many homozygous de¬ 
scendants as heterozygous are probable, and that farther, with relatively 
dose degrees of consanguinity, with removes II-III and III-IV, even 
more heterozygous than homozygous descendants are probable. 

According to the author, these facts show that there is no direct rela¬ 
tion between consanguinity and the Mendelian laws. In his opinion the 
very fact of the reduction of ancestors or, which comes to the same thing, 
the accumulation of ancestors, proves sufficiently that the value of consan¬ 
guinity has a biological basis and that the Mendelian laws and consan¬ 
guinity are not inconsistent with each other. 


649 - Horse-Breeding in Brazil. — I. Silva, H., As ra£as equinas no Brasil, in the Rivista 
de Commercto e Indusirta , Vol. VII, No. 73 - 74 , P- 16. Rio de Janeiro, Feb 1921. — 
II. Riet, M., O cavallo nacional. Ibid., p. 15. 

I. — After a stationary and almost regressive period, horse breeding 
in Brazil has made a great advance during the last few years. In the 
States of Bio Grande do Sul, Sao Paulo, Parana, and Minas Geraes, a large 
number of horses of selected breeds (Arabs, English thoroughbreds, Anglo- 
Norman, etc.) have been imported and bred. 

The predominant breed in Brazil is an Arab or one of its varieties, 
degenerated. 

Assis Brasil has imported for his stables in the commune of S. Ga¬ 
briel (Rio Grande do Sul) valuable thoroughbred English and Arab stal¬ 
lions which have produced very fine results with native mares. English 
and Arab half-breds are now numerous in the plains of the Rio Grande 
and especially in the communes of Uruguayana, Rosario, Tangussd, Ca- 
cimbinhas, Ca9apava, and D. Pedrito. 

At Sao Paulo, a Government Stud Station attached to the “ Posto 
zootechnico ” is in full activity. In that State, the production of 3 types 
of horsei) Military; 2) agricultural; 3) of high commercial value; 
is aimed at. Another Station provided with stallions purchased in Europe 
is found at the “ Posto zootechnico ” of Mo6ka. 

In some localities in the State of S. Paulo there are some fine riding 
and driving mares, Anglo-Norman thoroughbred and half-bred, Orloff 


[ 648 - 449 } 
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thorough bred and halfbred, and fine specimens of the native breed. In 
the State of Minas Geraes, which also has some fine riding and driving 
horses, the “ Real Candelaria de Campo ” was founded in 1819, with the 
object of improving horse breeding. Arab stallions being used. When 
the Imperial form of government fell, the establishment remained the pri¬ 
vate property of the ex-emperor, and it now belongs to the Salesian 
Fathers. 

Among the most celebrated breeds of horses in the State of Minas 
Geraes may be mentioned the “ sublimes/' “ monarchas,” " manga lar- 
gas,” and “ pampas.” 

In Parana, good horses are also found, particular^ in the communes 
of Ponta Grossa, Castro,and Guarapuava. A pre-eminently national type 
of horse is the “ curraleiro/' which is also called “ cavallo sertanejo ” 
in the State of Goyaz. The best horses of this breed are bred in the Vao 
do Paranan, a zone on the borders of the States of Minas and Bahia ; 
but this breed extends all over the north of the State of Goyaz. “ Curra- 
leiros ” are not remarkable for speed, but they excel in standing hard 
work and by their hardiness. This breed is of medium height at most, but 
its muscles are firm and stand any test; it is well shaped, very agile and 
its coat is fine and glossy; by selection a valuable breed might be created. 
" Curraleiros ” stallions put to half-bred Argentine mares have given 
fine produce of a greater height, which is very important as the regular 
type of horse for the Brazilian army must be 1.48 m. in height. 

II. — The author regrets that the English thorough bred has been 
chosen for the improvement of Brazilian horses and that the method ot 
crossing with European breeds, which are produced in a very different 
environment from that of Brazil, has been general^ adopted He insists 
that, on the contrary, recourse should be had to selection of the native 
horse, which is valuable on account of its reliability, resistance, and hardi¬ 
ness. 

650 - The Creation of an American Utility Horse. — Williams, t o, m U. S. Depart¬ 
ment of Agriculture, Department Circular , 153, 22 pp , figs 17. Washington, March, 1021. 

American light horses have long been world-famous in several highly 
specialised lines — for example, the trotting and saddle breeds. 

The United States Department of Agriculture has recognised the 
need of developing a type of the native light horse suitable for general 
utility work on farm or ranch. Such a type would also supply desirable 
horses for the army. With this end in view, co-operative experimental 
breeding work has been carried on for many years by the Department 
of Agriculture and horse-breeders. The ideals sought in this new type 
of horse are a uniform combination of size, substance, soundness, endurance 
and a sufficiency of speed. 

Although the motor-car, motor-truck, and tractor undoubtedly 
will displace some horses, nevertheless, the active, sizable, utility horse 
will be an increasingly important factor in American farming, especially 
hi those sections where the heavy-draught breeds are not the most econo¬ 
mical type to use. 

[*49-65*] 
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The co-operative breeding work was begun in 1904, with several 
selected mares, and the standard-bred stallion “ Garmon/ 1 This remark¬ 
able sire is still used in the development of the work. The Bulletin 
analysed describes the progress hitherto made at the United States Wyom¬ 
ing Horse-Breeding Station. 

651 - Cattle-Feeding Experiments at th8 Kansas State Agricultural College, U. S. in 
1918 - 1919 .— Arc Campbell, C. W., Bell,F. W., and Winchester, H. hi Agricultural 
Experiment Station , Kansas State Agricultural College , Department oj Animal Husbandry , 
Circular No. 77, 11 pp., fig. 1 ^Canhattan, 1019. 

In the first part of the Circular analysed, Messrs. Campbew, and 
Winchester describe a feeding experiment, lasting 120 days, that was 
made with 39 two-yoar-old steers divided into 4 lots, with the object of 
ascertaining how far the maize grain ration could be reduced, in order 
to lessen the maintenance costs by the maximum use of lucerne hay and 
sorghum silage. 

The course of the experiment and the chief results obtained are sum¬ 
marised in the following Table. 


Substituting sSrghum silage for maize grain 
in the ration of two-year-old steers . 



Average 

Feeds consumed per ion 
of increased weight 

lbs 

1 ? 

rr 

i 8 

8 55 

Ration 

weight 

11 
Ji 

1 

5 

1 

3 

t 

1 

Sorghum 

Silage 

K 

h 

* a 

If 


' lb. 

lb. 

lb. 

lb. 

lb - li 

e 0 1 

*1 ' 

I Ground maize 15.15 lb + lin¬ 
seed meal 2.74 lb lucerne- 

1 1 



I 

\ 

1 


1 

1 

j bay 13.14 lbs. 

II Ground maize 15.11 lb + lin¬ 
seed meal 2.68 lb Lucerne 

1944 . 921477*54 

1 

84.7a 

406.91 


3.1859.74 2 

hay 2 94 U> ■+■ sorghum si- 
lage 25.26 lb. 

949.60 

492.34 

87-38 

95.68 822,74 

3.1161.05 X 


III Ground maize 7.69 lb linseed I 

meal a.72 lb lucerne.hay2.97 

lb. orghum silage 41.1*4 lb. 960.20 292.08 103.33 112.67 1589.00 3.5460.37 3 

IV linseed meal 2.70 lb -f lu- 1 

ceme hay 2.95 lb + sor- | 

ghum silage 60.26 lb. . . . 963.10 — 87.42 95.31 1949.51 5.40 56.80^ 4 

Reckoning the food at the current prices at the time the experiment 
was made, all the lots were sold at a loss, but the latter was less in the 
case of lot IV (without maize) although these animals gave lower dres¬ 
sing results and lost much weight on the journey. 

In the second part, Beix gives the results of comparative experi¬ 
ments between maize silage and sorghum silage in fattening baby beeves. 
The experiments lasted 90 days. Fifteen young steers and 15 heifers 
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(weighing on an average about 459 lb.), were divided into 2 lots each 
of which werefed the same amount of giound maize, linseed meal and 
silage. The daily increase in live-weight per head of the lot given maize 
silage was 2.54 lbs; that of the lot fed sorghum silage attained 2 62 lbs. 
The latter animals made slightly larger and cheaper gains, dressed at a 
higher percentage and showed carcasses of better quality than the calves 
of lot 1. The year being a bad one for maize the sorghum made a yield 
of 9 tons of silage per acre as compared with 3.5 tons for the maize. 

In the third part, a comparison is made between one lot of two-year- 
olds reported in Part I of the Circular (lot IV) fed on sorghum silage, and 
one lot of baby beeves reported in Part II. All the animals received as much 
maize, lucerne hay and sorghum silage as they could eat, and approxi¬ 
mately 2.5 lbs of linseed meal daily per 1000 lb. live-weight. 

The two lots were fattened to the end upon the same food that they 
were given at first. It required 150 days to make the calves as fat as the 
two-year-olds at the end of 120 days. In order to make 100 lb. gain, 
the baby-beeves consumed 367 76 lb. ground maize, 64.14 lb linseed meal, 
117.51 lb. lucerne hay and 679.77 lb. sorghum silage, whereas the two- 
year-olds needed respectively 492.34 lb. (33 % more); 87.38 (36 % more); 
95.68 lb. and 822.74 lb. (21 %) which shows that it pays better to feed 
baby-beeves than two-year-olds, if the animals are destined for beef- 
production. 

652 - Experiments in Feeding Beef Cattle in Nebraska, United States. — Oramuch, 

H. J., in Agricultural Experiment Station , the University of Nebraska , Lincoln , Bulletin 
174, 22 pp, figs. 6. Lincoln, September 1019 

The feeding experiments began on November 22,1917, and were carried 
on for 130 days with 5 lots of 10 cattle each. Three lots were used, in order 
to compare the results obtained with coarsely ground, or snapped maize, 
and whole maize. The supplementary protein food given consisted of 
cotton seed cake (broken into pieces of the size of a hazel nut): the only 
bulky feed was lucerne hay. Lot 4 received no supplementary food; 
lot 5 was given maize silage, instead of maize com. The cattle were fol¬ 
lowed by pigs, and as the grain ration was increased, more pigs were added. 

The Table on p. 747 gives the most important results. 


The feeds are diaiged as follows: 

Shelled com.... 1,40 per bushel 

Snapped com. 1.50 » cwt 

Cottonseed nut cake . 60.00 » ton 

I*uceme hay. 25.00 » » 

Sfiage. . 10.00 » » 

Grinding maize. .. . 04 » bushel 

Grinding lucerne hay. 3.00 » ton 


The control lot (No. II) did not 4 succeed at the beginning of the ex¬ 
periment. 

The results obtained lead to the following conclusions: 
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1) The addition of 1.71 pounds of cottonseed nut cake to a maize 
and lucerne ration failed to increase the rate of daily gain, but increased 
the feed required per pound gain by 0.56 pound,a nd the cost of 100 pounds 
of gain by $2.16. It also decreased the profit §2.65 per steer (Lots I and II). 

2) The grinding of maize and lucerne, when these are fed in conjunc¬ 
tion with cottonseed cake, gave a 0.32 pounds per day larger gain at a materi¬ 
ally reduced cost per 100 pounds gain, namely $2.08 and increased the 
pjpfit per head from $5.56 to $11. It also reduced the pork produced 
per steer from 42.6 to 28.9 pounds (Lots II and III). 

3) The feeding of snapped maize + cotton-seed nut cake + lucerne 
hay in comparison to shelled maize + cottonseed nut cake and lucerne 
bay gave a slightly greater daily gain, and a $5 cheaper cost per 100 
pounds of gain. The feeding of snapped maize gave, exclusive of pork, 
a profit of $13.87, in comparison with 81.26 loss where shelled maize was fed; 
and inclusive of pork, a profit of 819.85 in comparison with $5.56 (lots II, 
and IV). 

4) The feeding of a heavy silage ration did not produce as much 
fattening as the feeding of maize in conjunction with cottonseed nut cake 
and lucerne, but the animals put on a considerable amount of flesh, and 
the market price left a margin of profit. This amounted to $1.49 per steer, 
in spite of the fact that the sale price was $1 per 100 pounds less than when 
the steers received a heavy feed of maize (Lots II and V). 


Comparison between the different ways of preparing maize 
for fattening cattle . 


1 £ 1 

Feed required per lb. 

a a 

gam 

5 Maize |f f 

§> I V £ 

modes of preparation Jj3j g, 

i!'!i 1 


5 


Bn 




§ 

M 

l 

8 


8 

l 

a 

I 




lb 

*■ |i 




S SSI 

1 s 

I 

Whole maize . 

■ 8355 

2-77 

6.54 

— 

4.24 

21.65 14.50*60.69 

38.9 

II 

Whole maize . . 

• 837.7 

2.56 

6.47 

0.67 * 

4-50 

23.81 14-50157-29 

42.6 

m 

Coarsely-ground maize 

• 831.5 

2.87 

6.15 

0.54 

3.12 (*) 21.73 I4-85 59-85 

28.9 

IV 

Snapped maize (10B days) . 

. 8250 

2.64 

*■3409 

0.79 

3-08 

18.81 14.50 59.27 

37-4 

V 

Maize silage . 

830.0 

2.20 23.66 

1-73 

0.99 

18.26 13.50 58.48 

45-8 


(1) Shelled maize substituted for snapped maize for the last 22 days since snapped 
maize was no longer available. — (2) Ground and fed, mixed with grain. 


65 3 - Experiments in Fattening Steers in Oregon, United States.— potter e. i,., and 
Withycombb, R,, in Station Bulletin 174, Oregon Agricultural College Experiment Station , 
Eastern Oregon Branch Station, pp. 16, figs. 2 Corvallis, Oregon, August 1920. 

A report of a series of experiments begun in 1913-1914 in the winter- 
fattening of cattle in the open. At the commencement of the tests, the 
weight of the animals was from 967.72 to 1066.13 pounds. 
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The first year's work was a comparison of three different kinds of 
hay, no other food being given. It was found that lucerne hay increased 
the live-weight twice as much as wild hay, and three times as much as 
awnless barley hay. The object of the further experiments was therefore 
to determine the best way of feeding lucerne hay. 

When the steers (cross-bred Herefords 2 years of age) were given all 
the lucerne hay they could eat, and 5 lb. daily of rolled barley for the 
whole duration of the experiment (120 days), or 10 lbs of rolled barley 
for the last 60 days, the average daily gain in live-weight was 1.24 lb. 
and 117 respectively, while it was only 0.92 lb. when they were re¬ 
ceiving hay alone. 

When silage was added to the lucerne hay, the average gain in live- 
weight was 1.93 lb. as against 0.94 lb. when lucerne hay alone was fed. 
Chopping increased the nutritive value of lucerne hay 28 % when fed 
alone ; 14 % when barley was added, and 7 % when silage was also given. 
In most cases, however, the improvement was not equal to the cost of 
chopping. 

The most satisfactory and economical of all the rations tried was 
hay and silage, therefore the authors advise its use in fattening cattle 
during the winter months. 

The different animals which, at the end of the experiments, were in 
a half-fat condition were turned out to pasture in the following spring. 
Their average daily gain in live-weight was 1.00 lb. the first month; 2.39 lb. 
the second; 2.31 lb. the third, and 0.70 lb. the fourth. The steers finished 
on pasture fetched the highest prices. 

654 - Relative Values of Feed Proteins for Dairy Cows.— Parses, e., Wright, t., Jones, 
H., Hoover, H., and Johnson, B., in Bulletin 18S of the A«ncuUural Experiment Station , 
South Dakofi Si lie College ot Agriculture and the Mechanic Arts , pp. 163-204. Brookings, 
South Dakota, 1920 

The authors carried out 2 series of metabolism experiments on dairy 
cows with the object of comparing the availability of the proteins contained 
in linseed meal and gluten feed. Three cows were used in the first series 
which was continued in 1918 (though begun in 19x7); it consisted of 6 per¬ 
iods of 10 days. The second series was begun late in 1918, and consisted 
of 4 periods: 4 cows were used. During the first series, the basal ration 
consisted of 30 lbs. of maize silage and from 11.59 to 16.65 lb. of prairie 
hay, and during the second series, of 20 lb, to 20.50 lb. of maize silage 
and 19.70 to 23.20 lb. of prairie hay. During the first period of each series, 
the basal ration consisted only of prairie hay and silage, and in every case, 
the nitrogen balance was negative. During the successive periods of 
series I, and in periods 2 and 3 of series II, linseed meal and gluten were 
in amounts which theoretically contained sufficient nitrogen to give the 
balance, but in no case was a positive nitrogen balance obtained. 

The cows of the first series weighed respectively at the be ginning of 
the first period 1153 — 1378 — 1040 lb., and those of the second series 
respectively 1043 — 830 — 936 — 864 lb. at the beginning of the 
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first period/ The results are set forth in 26 tables and are discussed; 
the literature referring to the subject is reviewed. 

The percentage availability of the nitrogen has been calculated by 2 
methods. 

In the first, which is a modification of Thomas’s method, the increase 
in the amount of nitrogen assimilated during a period of feeding with con¬ 
centrated food as compared with that digested when the basal ration 
alone was given, is expressed in ° 0 of the nitrogen available for accumula¬ 
tion in the organism and for catabolism. In the second, the increase of 
nitrogen used for milk production and for accumulation in the organism 
is expressed in % of the increase of the digested nitrogen. The following 
Table gives a summary of the data obtained b}~ the second method; 
they agree very well with those supplied by the modified Thomas method, 
according to the latter 52.4 ° 0 of linseed meal nitrogen and 76.4 ° 0 of gluten 
feed nitrogen were used on an average to establish nitrogen equilibrium. 

The authors consider, that the fluctuations observed in the amount 
of nitrogen utilised are due to a great extent to fluctuations in the energy 

Utilisation of the surplus nitrogen supplied for the formation of mainten¬ 
ance and milk production protein in relation to the ccmcentrated 
feeds consumed and the energy afforded by the bulky feeds . 


Concentrated feeds 

In % of tlic necessary energy supplied by the bulk} feed- 

given dining 


1917 



1918 

the successive periods (1) 

Cow 

No. 1 

Cow 
No. 2 

Cow 

No. 3 

Cow 
No. 1 

| Cow Cow 

No 2 No. 3 


Linseed meal. 67.8 % 72.6 79.0 % 85% 97% 96% 

» «. 7 ° 3 72.9 76-3 — — — 

* ». 66.16 77.6 73.2 * — — — 

Gluten feed.81.9 76.3 82.7 1 100 104 86 

» * . 91.2 | 83.9 89.0 — — — 


In % of surplus of available nitrogen used 

Concentrated feeds _ __ 

given during -9*7 1918 

the successive periods (i) " ^ ^ | Cow 1 Cow 

No. i No. 2 No. 3 1 No. i No- 2 ( No. 3 


Mnseed meal. 43-1 % 35 7 % 42.7% 99 % 87% 106% 

.» ».I 53-2 49-6 52.8 — — 1 — 

» *.I 39-9 44-5 37-3 — — — 

Gluten feed. 70.9 62.9 47.7 J 119 115 74 

* » . 7&9 77-4 67.9 — — — 

_1_ 


(x) In the case of caw No. 3 of the 1918 series, the gluten feed period preceded the 
linseed meal period. 
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of the food ingested. When the percentage of therms furnished by the 
hay and silage was low, the protein in the gluten feed or linseed meal 
was used principally as a source of energy and could not be employed 
to build up the body tissue, or furnish m i l k protein. Therefore the percent¬ 
age availability of the food-nitrogen was extremely low in these cases. 

The order in which the different rations are fed also seems to have 
an effect on availability Although no concentrated feeds were given durin g 
the last period of the second series, the 4 nitrogen balances were positive. 

The authors give Tables showing the approximative amount of foods 
fed du ring each experimental period and the quantities of nitrogen, fat, 
crude fibre, N-free extract, and ash ingested and excreted. 

655 - Observations aid Experiments on Calf-Feeding in Italy.— brenxana, d , in the 

Rtforma Aajana, Vol I, No 12, pp 491 -40?, figs. 2 ; Vol. XI, No. 2, pp. 82-83, figs 2. Parma, 
December 19.20, February 1921 

Observations made by the author in 1917 and 19x8, at the Central Cattle 
Depbt of the 4tb Army, where most of the calves produced by the cows in 
calf that had been seized by the requisition Commissions were being reared. 

The following foods were usedWhole milk, skim milk, hay, wheat 
bran, and limited amounts of sesame cakes and spoilt wheat flour. 

For the first 4 or 7 days, the calves were fed by their dams; later, 
they were,bottle-fed twice aday. A very simple form of bottle was used, 
the milk being given as soon as it was taken from the cow. 

The effect of very prolonged suckling and weaning, for 107 and 127 
days respectively, was tried upon 3 calves (2 males and 1 female) of the 
brown Alpine breed. 

When the animals were about 3 days old, they were given a little hay 
of excellent quality grown on a permanent pasture; from the 108th day, 
small but continually increasing, quantities of bran were fed. 

The results are given in the two following Tables. 


Table I. — Calf-Feeding Experiment. 
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I 229 

' i 

3 *i 3 

2356.00 

1 
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3.12 

2271.00 753-40 

337.65 
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— 

543830 849 , 4 # 
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Table II. — Economic restdts (in lire) 



1 

Periods 

1 

1 

Cost 

of 

Cost 

of 

hay 

Cost 

w ; 

total 

expressed 
per increase 
of x kg in 
live-weight 

Suckling . . 

I 

1 I milk (alone) 

I 

811.30 

— 1 

1 — 

811.30 

7 So 


milk - 

hay 

2356.00 

48.00 

— 

2464 OO 

IO.49 

Weaning . 

in 

! 

2271.00 

1 

376.70 

270.12 

2817.82 

7 IO 

Totals 

. . — 

1 

| 5438.20 

424.70 

270.12 

6033.12 

— 


Cost of foods per quintal: Whole milk 100 fr.; hay 50 fr ; bran 80fr 


The cost of the food consumed to produce 1 kg. of live-weight was 
8.26 fr., to this about 50 % must be added, in order to obtain the total 
cost of production. Under the conditions prevailing in the Parma market 
towards the end of 1920, the total cost amounted to 12.39 * r * kg, of 
live-weight. 

The milk represents 90 % of the cost of calf-rearing. Owing to the 
high cost of milk-production, the author advises that his rearing systems 
should not be adopted for butcher's animals, but only for breeding cattle. 

Weaning should always be progressive, and ought to last at least 
1 month. Good practical results have been obtained by allowing the suck¬ 
ling -f- weaning period to last 4 months The author obtained quite sa¬ 
tisfactory results when it was reduced to 3 months In the first case, 
if the calves, after weaning, were chiefly given hay and bran, their usual 
live-weight on their reaching the age of 270 days, was over 2 quintals. 

656 - Plant Foods Rich In Protein Replaced by a Digestible Form of Animal Epithel¬ 
ial Products in Rations Fed to Wool-Producing Sleep; Experiments Carried 

out in Germany.— Zuisrxz, X, in the Biedermmn s Zentralblatt, YearXLLX, Part 5 » 
pp 180-190. Leipzig, May 1 >20. 

A means of increasing wool-development in sheep without the use 
of foods with a high protein content (1). 

As is well-known, sulphur-containing cystine, an albuminoid deri¬ 
vative, is the substance chiefly concerned in the growth and development 
of wool. Only 0.3-2 5 ° 0 of it is to be found in the protein of nutrient 
liquids, and it sometimes occurs in even smaller quantities in protein food 
substances, whereas the cystine content of the homy constituent of wool 
is as much as 7.3 ° 0 . Thus, in order to obtain the necessary amount of 
cystine, considerable quantities of protein have to be ingested. Further, 


(1) See i?., Oct. 1 jsOf No. 1015. ( ka .) 
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it has been found, that after the decomposition of the protein and the eli¬ 
mination of the cystine, all the other matters that make up food protein 
are lost, as regards the formation of animal albuminoids, which explains 
the relatively large quantities of protein required in the ration, in order 
to obtain a good wool-yield from sheep. 

As foods rich in protein are lacking in Germany, the author, with a 
view to economising plant proteins, tried to give sheep all the nutrients 
required for inducing the growth and development of their wool by adding 
to their rations, hair and other epithelial products that had been rendered 
digestible by chemical action. The results of the experiment were satisfac¬ 
tory ; 4 sheep were given equal amounts of disintegrated straw and man¬ 
golds, the quantity being sufficient to maintain the weight of the animals. 
Of the 4 sheep used in the experiment, 2 were given from 9-10 gm. 
of digestible horn in their rations per head per day. 

After the experiment had lasted for four months, the fleeces, of these 
animals, were much finer than those of the sheep which had been given 
no horn, and microscopic examination showed that the diameter of the 
staple exceeded by one-third that of the wool produced by the control 
animals. 

657 - Compulsory Keeping of He-Goats by the Communes in Prussia. — Gerrsibts* 

J. (Regienmgs und Iyandesokonomierat), in the Deutsche Landwirischaftliche Presse y 

Year XlyVXri, No 34, p 259 Berlin, 1921 » 

Law of December 14, 1920 relating to the compulsory keeping of 
he-goats by Prussian Communes and the compulsory licensing of he- 
goats kept for public service (1). Goat-breeding in Prussia, on account 
of the altered economic conditions, has increased to such an extent of late 
years, that is has become an important industry. Whereas, in 1913 
there were only 1 910 888 goats (2), the census of 1919 showed that there 
were 2 475 609. The milk-yield has, however, not increased, but rather 
diminished owing to the animals having been insufficiently fed, and to 
the use of unsuitable service goats. 

On the other hand, the number of he-goats kept by private initiative 
and possessing any value for breeding purposes is veiy small, owing to 
the expense of purchasing and keeping them. Therefore, suitable male 
goats have to serve too many females, and frequently the latter are mated 
late or even not at all. The above-mentioned law regulating the keeping 
of he-goats in all the Prussian provinces is intended to remove these dif¬ 
ficulties. The two main points insisted upon are as follows 

1) Inasmuch as the number of he-goats kept in the commune 
by private persons is not sufficient to meet all requirements, the Commune 
is required to purchase and maintain as many of the said animals as are 
required to serve the female goats kept in the Commune, The law al¬ 
lows one male for the service of 80 female goats. 

2) Any keeper of goats intended for public sendee is required to 
use licensed animals only. 

(1) Preussische Gesefzessammlunj 1920, p. 263. ( Author) 

(2) Reckoning according to the present area of Prussia. (Author) 
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The law contains no special provisions for the licensing of service goats; 
but leaves the matter to be settled by the Regierungsprasidenten after con¬ 
sulting the Chambers of Agriculture of the several districts. 

As a considerable number of goats are kept in the towns, a special 
clause has been inserted in the law making this regulation apply also to 
town districts. 

In South Germany, the keeping of he-goats has been regulated for 
some years by similar enactments. In the Prussian province of Hesse- 
Nassau, a similar law, which has produced excellent results has been in 
force since 1909 (1). 

658 - Pig-Breeding In the Marches, Italy (2). — Bertolucci, a., in the Gtornaledi Agn- 

coltura della Domemca, Vol. XXXI, No 17, p 131, tigs. 3. Piacenza, April 24, 1921. 

The live-stock census taken in April, 1918, showed that there weie 
then 2 388 926 pigs in Italy, as against 2 507 798 in April, 1907. Although 
the total for the whole country had decreased, the pigs in the Marches 
had slightly increased, the return for that district being 116 689 in 1918. 

The native pig of the Marches is descended from the old Iberian breed, 
(which is the origin of all the Italian varieties and sub-varieties) and is the 
result of interbreeding local animals with those from Umbria, Tuscany, 
Romagna and Campania Of late years, in some districts, crosses have 
been made with the Yorkshire and Berkshire breeds. The indigenous 
variety is still found relatively pure in the mountainous part of the region 
and even more frequently in the Province of Macerata. 

These animals have black coats shading off into slate-grey, the skin * 
of the abdomen and of the interior of the thighs being reddish; they are 
frequently more or less spotted with red. Though this variety has rather 
long legs, a slightly elongated groin, and is laterally compressed, it is how¬ 
ever very voracious and has great digestive capacity, matures remark¬ 
able early, is fairly and constantly prolific, and though their hygienic 
and food conditions often leave much to be desired, the sows have wonder¬ 
ful powers of suckling their young. The meat and fat of these pigs are 
much prized as was shown at the Pig Show held at Tolentino on March 17, 
1921. The pig-breeders of the Marches therefore propose to preserve the 
native type and improve it by selection and better methods of breeding. 

659 - Effect of Age of Pigs on the Rate and Economy of Gains. — Robison w i, , in 

Ohio AgricuHura1 Experiment Station, Bulletin 335, PP- 5 *? 5 - 575 » 12 figs. Wooster, iqig 

Five experiments are here described In the 3 first, the author stud¬ 
ied the development and food consumption, from their birth, of 3 lots 
of uniform pigs, with the object of determining the amount of feed consumed 
per unit of increase in weight until the weight of 500 lbs. was attained. 
Pure-bred Duroc-Jersey barrows were used shortly after weaning and were 
fed separately; in determining the feed per pig from farrowing to wean- 

(1) Preussische GeseUessammlun *, 1909, p. 675. (Author) 

(2) See R , July-August, 1920, No 779, (Ed.) 
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mg, the average of the total feed consumed by sow and litter was taken. 
The pigs used in the first experiment were bom in the spring, those of the 
other 2 experiments were bom in the autumn. The pigs of the first 
experiment were given io parts of ground maize, 4 parts of mid dling s 
and i part of tankage by weight, from the time they were weaned (at 
the age of 3 weeks, that is to say, as soon as they could eat) until they were 
slaughtered. The ration of the pigs used in the second and third experi¬ 
ments consisted of maize and tankage, at first in the proportion of 8 :i, 
later, in the 24 following weeks, the maize was gradually increased to 
the proportion of 14 :i at which it then remained. 

As soon as the increase in weight attained 100 lbs., some pigs of each lot 
were killed, in order to ascertain the weight and quality of the carcasses. 
The following table gives the results for the first and second experiments. 


Effect of weight on rate and economy of gains. 
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The pigs of the first lot gave the same general results. The number 
of days required to produce each successive 100 lb. of gain was 125 
— 152 — 230 — 286 — 362. The amount of feed per lb. gain was 
2.89 — 3.36 — 3.70 — 3.97 — 4.43 lb. in the successive periods 
of development. 

The estimates of the gains show that there is less profit (difference 
between the sale price of the animal and the cost of food consumed) when 
pigs are kept beyond the age of quickest growth than when they are sold 
before the rapidity of growth begins to decrease. 

The weight at which it is most profitable to sell pigs full-fed from birth 
is influenced by; the method of proportioning the supplemental feed — the 
amount of the latter — the relation of the price of the supplemental 
feed to that of maize or other carbonaceous feed — the relative price 
of feed — the market value of hogs. The live-weight at which it pays 
best to sell pigs for slaughter was larger in the case of the lots in which 
the proportion of supplemental feeds was gradually reduced (viz. those 
of the 2 nd and 3 rd experiment) than in that of the lot where this proportion 
remained constant (animals of i»t lot). 
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In tlie 4 th experiment, which was carried out in duplicate, the results 
in both cases being the same, 2 lots of pigs weighing* on an average 35.5 
lb. per head were compared. Both lots of animals were on rape pasture, 
the first received a full ration of maize during the three periods of the ex¬ 
periment (each lasting 7 weeks) and the second a limited amount, viz. 
2 to 3 lb. daily per 100 lb. of live weight for the first two thirds, of the 
test and a full feed for the last third. At the end of the first 14 weeks the 
second lot were not so fat nor in such good condition as the pigs of the 
first, but during the last 7 weeks they gained weight more rapidly than 
the others. The amount of concentrated food they consumed per unit 
of gain was 13 % lower than that of the pigs of the first lot. 

The 5 th experiment lasted for three periods of 6 weeks each and was 
a dry-lot feeding test in which narrow, medium, and- wide rations of maize 
were given. The medium ration contained approximately half as much 
tankage as the narrow one, and the wide ration half as much as the medium 
one. In all three rations, the proportion of tankage to maize was decreas¬ 
ed each week. 

For the first and second periods, the pigs fed the most tankage made 
the most rapid gains and required the least feed pet unit of increase in 
live-weight. For the third period, however, they grew more slowly and 
required more feed per unit of gain than the animals of either of the other 
two lots. 

*660 - Bee-Keeping in French Guinea. — (Proems-verbal de la Seance Generate de la So- 
ctet£ Nationals d’Acdimatatioa de Fiance du 24 Janvier, 1921)* Bulletin de la SociiU 
Nationals d’Acchtnaiatton de France. Year I^XVXII, Xo 5, pp 76-77, Paris, May 1921. 
Bee-keeping, which was an industry having formerly only rudiment¬ 
ary means at its disposal, in the colonies of French West Africa, now seems 
to be making satisfactory progress. In spite of the indolence of the 
natives, the Authorities of French Guinea, have succeeded in persuad¬ 
ing them to adopt an improved type of hive, whilst the advice given to the 
native bee-keeper, has borne good fruit, for whereas 28 metric tons of wax 
were exported in 1910, the maximum since then has been over 213 tons, and 
up to 1920, about 200 tons had been shipped annually. Only 75 tons were 
exported during the first 9 months of 1920, but it is probable that this 
decrease is only temporary, and that the production of bees-wax in the 
Colony will soon assume its former proportions, and progress as heretofore. 

661 - Expdrinunt on the Influence of Waterfowl on the Yield of Fish, in Germany. — 
Weller?, P , in the Mitleilun'eng der Ftscheret-Vtteiue far die Pfoimzm BraneLnbur;, 
Oslpreussen. Pommem , Vol 3311 , Xo. 5, pp. 7o-7v Neudaaim, May 1921, 

Vogel (i) in his work Lc'irbuch der Teichulrtschafb had previously 
drawn attention to the importance of waterfowl for increasing the yield 
of fishponds, notably owing to the production oi a manure containing a 
proportion of nitrogen and phosphorous, thus pioviding a regular manuring 


(1) P. Vogel, Lehrbuch der Teichwirtschaft , Emil Hubnei, Bautren, 1 J04 {Author,) 
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of summer ponds. The author, wishing to determine the effect of keeping 
waterfowl combined with pisciculture on the yield of fish in carp ponds, 
carried out experiments lasting from 1906 to 1920, during which period the 
yields of two development ponds were carefully registered. 

' During the years 1906-1910, the two ponds, with respective areas of 
1.53 and 0.89 hectares were without waterfowl; in 1911-1915, 2000 tame 
ducks and 200 geese were kept on them. The birds were housed near one 
of the ponds and let out when about six weeks old. In 1915, the keeping 
of fowl had to be given up owing to scarcity of food, so that during 1916- 
1920 the ponds were entirely without fowl. 

Increase in weight of fish per morgen (25.532 ares) 

* from 1906 to 1920. 


Development pond I Development pond II 
Area i 53 hectares Area o 89 hectares 
Increase m kg Increase in kg. 


1906 1 

113 50 

59.00 

1907 

IOI 50 

124.00 

1908 

113 00 

176 00 

1909 

13850 

76.00 

1910 

62.00 

35.00 

1911 

229.50 

X 43 50 

1912 

27300 

268.00 

1913 

351.00 

1 29100 

1914 , 

2x5.50 

127 00 

1915 

229.50 

217.00 

19x6 

146.50 

57 00 

1917 

136.00 

39.00 

1918 

234.50 

123.00 

19x9 

87.50 

98 00 

1920 1 

180.50 

129 00 


Average increase of fish during a period of 5 years 


Fond I kg. | Pond II kg. 


J 

/ 

/ 


115.60 


259.60 


106.00 


I 

\ 

) 

J 

I 

\ 


94.OO 


209.15 


89.10 


According to the author, the decrease in yidd during the years 1914- 
1915 was due to a reduction in the number of fowl in August, 1914; he also 
explains the higher yidd of pond I as due to the greater proximity of the 
fowlhouse to that pond. 

Regarding the modifications in the microflora and microfauna of the 
ponds due to the waterfowl, quantitatve analysis of the plancton showed 
that, during the years 1911-1915, the ponds were richer in plancton than in 
the years 1906-1910 and 1916-1920, and, moieover, emerged plants com- 
pletdy disappeared but grew again after that period. 

On account of these encouraging results the author recommends the 
application of this method, but only allowing the fowl access to the devdop- 
ment ponds, as they do too much damage in the spawning ponds and those 
in which the young fry are kept. 

[««<] 
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FARM ENGINEERING 

662 - Progress of Power-Farming in France. Institution of a Central Committee 

of Mechanical Cultivation and Establishment of Experimental Stations (1). — 1. 

Journal offictel de la Republtque Franpaise, Year 1 , 111 , No 32, pp, 1524-1530 Paris, Fab. 

2, 1921; n. Ibid,. No 126, p. 5626. May 11, 1921. 

L — Progress of power farming. — Report by J. H. Richard, 
Minister of Agriculture for France, on the arrangements made to encourage 
mechanical cultivation, consisting in subsidies granted to groups or syndi¬ 
cates formed for the acquisition and use of motorculture machines, tractors 
and ploughs. The subsidies varied from 35 to 50 % of the purchase price 
of the machines during the three years 1916, 1917, and 1918. 

The report, which deals with these three years, gives detailed stati¬ 
stics winch may be summed up as followsIn 1916, 29 machines were 
subsidised; their purchase price was 217 462 fr. and the subsidies amounted 
to 66 650 fr. In 1917, the number of machines subsidised reached 519 
costing 2 818 323 fr., and 1 on 324 fr. was paid in subsidies. In 1918, 
3S1 machines costing 6 464 530 fr. were subsidised at a cost of 2 999 300 fr. 
Out of the 605 machines which figure in the statistics, only 10 were construct¬ 
ed in France. However, since then the situation has considerably altered. 

In 1920, subsidies were applied for on 664 machines of which 246 were 
of French and 418 of foreign make. The report adds that from January 
I, 1918, to December 31, 1919 subsidies amounting to 13 306 219 fr. were 
granted for the purchase of 1793 machines of which one was an electrical 
tillage apparatus. Further it appears from the examination of other 
applications ieeived late at the Ministry, that the subsidies would reach 
34 340 000 fr. including 12 000 000 fr. for the interior and 22 340 000 fr. 
for the liberated regions. 

II. — Law of May 10, 1921, relating to the institution of a Central 
Committee of Mechanical cultivation and the creation of Experimental Stations 
in France.— 

Article I. — A Central Committee of mechanical cultivation is insti¬ 
tuted at the Ministry of Agriculture for the investigation of machines for 
mechanical cultivation. It shall be presided over by the Minister or his 
delegate and will be composed of: — The Director of the Station for test¬ 
ing agricultural machinery; two professors of the National Institute or 
of the National Schools of Agriculture; four specialist professors or engineers 
chosen either from the Central Schools of Arts and Manufactures (con¬ 
struction and working machinery), or from the Schools of Arts and Crafts; 
and one Inspector General of Farm Engineering (for electrical apparatus). 

There shall be associated with this Committeee: — One represen¬ 
tative of the Committee of French motor culture, one representative of 
the Committee of Manufacturers of Agricultural machinery, one represen¬ 
tative of the Committee of Manufacturers of automobiles, one represen¬ 
tative of the Committee of Importers of foreign machinery and four 
farmers nominated by the Minister. 

( 1) See R, July 1 U7, No 650 (Ed } 
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Art. 2 — The land required for the establishment of a Central Ex¬ 
perimental Station shall be placed at the disposal of the Committee for 
its experiments and research. 

Art. 3 — Secondary Experimental Stations for motor culture may, 
after approval by the Higher Council of Agriculture and in agreement 
with the Committee, be established at the request of Chambers of Agricul¬ 
ture or of Regional and Departmental Agricultural Services. 

Art 4. — A decree 'made on the motion of the Minister of Agriculture 
and of the Minister of Finance shall settle the conditions under which the 
Central Committee of mechanical cultivation shall act, and shall determine 
the organisation of secondary Experimental Stations 


663 - Meehanical Cultivation of Rice Fields. — See Nos 62 ^ and 624 of this Renew, 


664 — The “ Uncle Sam” Tractor. — Dessaisaix, R , U1 the Journal d ' 4 . nciiUure ptati - 
que , Year 85, No 15, PP 295-296, 1 fig Pans, Api 16, 1921 

The tractor known undei the name “ Uncle Sam ” was shown by 
Messrs Matrix u & Co (55 Rue de Pi on}’, ij e ) at the recent exhibition of 
apparatus for mechanical cultivation at Vincennes, Paris 
t The machine, illustrated in the figure below is provided with a 4 ver¬ 
tical cylinder motoi (o 120 boie and 0.152 stroke), of a good American 
make, with valves placed on the base of the cylinders and controlled by 
levers protected by a hood The motor works at 900 revolutions per minute; 



The “ C tick Sam * tiacloi 
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it is furnished with a speed regulator and runs on paraffin, after starting for 
a few seconds with petrol. The motor has a 29 H. P. brake working at 26 
to 27 HP, the consumption per HP, and per hour amounts to 0.40 litres 
with paraffin and 0.47 litres with heavy oil. working with paraffin is 
much more economical in the quantity consumed and in cost. 

The motor is cast solid with the gears and gear box and is separate 
from the frame of the tractor. 

The front axle, mounted on a joint and transvers spring has wheels 
0.92 m.) in diameter, 0.15 m. width of rim and separated (track) 1.73 m. 
from each other. 

The drying wheels (diameter 1.27 m., width of rim 0.30 m., track 1.07 m.) 
are fitted with angle pieces when working in fields. The track of the back 
wheels is narrower than that of the front wheels. The pressure of the wheels 
on the ground is very slight, viz., 26 kg. per cm. of width of rim of the front 
wheels and 20 kg. for the back wheels. 

The forward speeds are about 4000 and 6000 m. an hour, and the 
reverse is 2800 m. an hour. 

The wheel base is 2.17 m. The principal dimensions are: length 
3.65 m., width 1.89 m., height 1.60 m. The total weight, 2081 kg., is divid¬ 
ed shus: — 807 kg. on the front wheels and 1274 kg. on the back wheels. 
This tractor is very interesting, like all those which can use paraffin, a more 
economical fuel than petrol. 

665 - Clearance and Upkeep of Firelines by Tractors. — See No. 640 of this Review 

666 - Coupling Binders to Tractors. — IUngelmann, M., in the Journal d'Agriculture 

pratique, Year 84, No 27, PP 14-16, figs. 4. Paris, July 1, 1920; No 2$, pp 33 - 35 * figs. 3 - 

July 8, 1920. 

In principle the coupling of a binder to the tractor should be done in 
such a way that the man sitting on the binder, whilst seeing that the machine 
works properly so far as reaping and binding are concerned, can also guide 
the reaper in spite of any deviations in the horizontal plane which the trac¬ 
tor may happen to make, so that omissions in reaping may be avoided and 
the edge of the crop to be cut may be straightened. 

When the tractor is only drawing one binder, these arrangements are not 
important, for the driver of the tractor quickly learns to guide the machine, 
to move it quite in parallel to the edge of the crop and at the desired distance 
from it; the long shaft of the binder M (fig. 1) is replaced by a shaft Q, 
about 2 m. long, coupled at / directly to the tractor and famished, like 
the shaft, with a support and a connecting rod h for levelling the teeth 
of the blade. Special coupling arrangements are indispensable when reap¬ 
ing is done with 2 or 3 binders attached one behind another and all 
having to be moved to the side of the blade ; lastly, in case of a breakdown 
in one of the binders, it is necessary to be able to put it out of the line 
without hindering the work of the binder attached behind it. 

To obtain this result, the posterior end of the shaft is jointed to the 
structure of the reaper and binder, so that the angle, in the horizontal 
plane, made by the pole with the blade carrier, and consequently with 
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the driving wheel, can be modified at will; at the same time, to avoid strain¬ 
ing the structure of the binder, a traction bar joins the joint of the pole 
with the back of the binder frame and the posterior end of this bar takes 
the coupling of the pole of the next reaper and binder. 

The principle of these mechanisms designed for reapers and binders 
applies also to mowers when two or three are drawn by one tractor. How- 



Rig. 1. — Conpling pole of a reaper and binder. 



Fig. 2. — Steering of a binder attached to a tractor. 

ever, as all these machines (reapers and mowers) work to the side, the more 
their number is increased, the more the couple resulting from their attach¬ 
ment, which tends to make the tractor deviate, is increased; also turning 
becomes increasingly difficult when the tractor draws a greater number 
of harvesting machines, unless cutting is confined to the two long sides of 
the crop by toning in a large curve without cutting on the two short 
sides of the field widely cleared of the crop, 
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In relatively small fields the cost of taking a round-about turn 
for the use of several binders working simultaneously absorbs all the sav¬ 
ing which might result from the work of 2 or 3 binders drawn by the 
tractor. 






S' 
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pig 3 — Principle of some arrangements for slanting the pole of a binder. 

■With reference to fig. 2, representing diagramatically the horizontal 
projection of a binder M, cutting on the right, the blade earner of which 
is situated on the transverse member ab, on which the pole A , pulled m the 
i ^iiwtinn of the arrow f, is jointed at y, the angle Ayb may be considered. 
If by suitable T P«*«ms the driver decreases the angle Ayb, the transverse 
member oJ takes the position a’b' giving the binder a tendency to turn to the 
thus diminishing the cutting length of the blade S. When the Angle 
Ayb is tnmoaged the transverse member ab slants in the direction ab 
giving the binder a tendency to turn to the right, cutting over a greater width 
In fig 2, the pole A is shown perpendicular to the transverse member 
ab, a p otion only used when a angle binder is attached, for the 2 n and 3 

[••*3 
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machines the pole A is always oblique and the angle Ayb is obtuse sp as 
carry back the point of coupling on the to preceding binder from h to h\ 
Various arrangements are used for altering the angle Ayb of fig. 2 
while moving. Sometimes a horizontal screw v (fig 3) is used which can, in 
turning, move a nut fixed to the pole A jointed at y with the structure cc 9 
shaped in an isosceles triangle jointed itself at x, in avertical plane, with 
the transverse me mber ah constituting the front cross-piece of the frame 
of the binder, the frame cc 9 carries the connecting rods which level the 



Fig 4 — Mac Cormick device 

teeth of the blade The screw v is worked by the conical gearing r and the 
axle x 1 (1) turned either way by the driver of the binder. 

In other arrangements, there is an inextensible connecting rod l 
(fig* 3 ) jointed at f to the transverse member a'V and whose extremity 
n can move from n 9 to n" relatively to the pole A' 

In other cases, the posterior end of the pole A * 9 carries a toothed sec¬ 
tor if which can turn a pinion fi whose axis is fixed to the transverse member 
a”b”; in this case the pole A" pivots round the axis y 9 (geometric axis 
of the sector tf) attached by the frame ny'n' to the transverse mem¬ 
ber a"V 9 

Tastly (fig 2), an oblique traction bar d, held in front by the cross 
piece yc and behind, on the structure of the binder by a hook e, takes, at 
A, the coupling of the pole A 9 of the next binder, which is drawn by this 

(z) Ylils arrangement is found in the Massey-Harjris mechanism, 138, Ave nue Jean 
Jaur£s, described in the Journal d’Agncolture pratique. No 12, p 2297, 1920 (AutJtor) 
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bar d and not by the frame of the machine M; however, owing to the obli¬ 
quity of the bar, the crosspiece at the back of that structure has a tendency 
to be displaced in the direction of the arrow i by putting the horizont¬ 
al frame of the platform out of shape. This force t is reduced by moving 
the bar to i', consequently the point of coupling h to h’, and by [the 
slanting, in the direction A*, the pole of the binder attached behind the 
machine M. 



Pig- 5 — Deering mounting Fig 6 — Back view of a Deerintg reaper and 

binder, with the steering handle 


In the Mac-Cormick apparatus, of R. Wai^LUT & Co. (ib8 Boulevard 
de la Villette, Palis) shown in detail in fig. 4, the pole A is jointed at y with 
the front of the flame of the binder M (m the plan on the left) a por¬ 
tion of whose blade carrier is seen at s The balance of the binder M 
in a -vertical plane parallel to the driving wheel is ensured by the angle- 
iron B ; the latter is jointed below to the pole A and above to a crank 
which moves the levelling lever allowing the platform t to be inclined and 
the teeth of the blade carrier s to be brought nearer the ground, to a 
greater or less degree, so as to alter quickly the position of the blade and the 
height of the cutting. 

The crosspiece C being fixed to the structure of the binder, steering 
is obtained by altering the horizontal angle which the pole A makes with 
the crosspiece C For this purpose, the driver has within reach the crank 

[•HI 
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m of the vertical axle a which, by means of a bevel gear b (pinion control¬ 
ling a wheel) moves the slanting axle d, the cardan joint e and the shaft x, 
the front end of which carries an endless screw (covered by the plate v) 
which controls the toothed sector n which can turn on the shaft y; the sec¬ 
tor n carries a crank stud / to which is jointed the connecting rod i, the end 
i' of which is in turn jointed to the crosspiece C, that is to say to the struc¬ 
ture of the binder; the horizontal movement of the point / alters the angle 
Ayi\ and consequently the plane of the driving wheel of the binder relati¬ 
vely to the pole A. 

The support for the shaft d is seen at j (fig. 4), and g is the sl a n ti ng 
bar attached to the front crosspiece C for transmitting the tractive force 
of the pole A to the next binder. 

In the Deering mounting, of the Compagnie Intmationale des ma¬ 
chines agricoles (155, Avenue du General Michd-Bizot, Paris), the prindple 
indicated at A” in fig. 5, is used. The crosspiece in front of the binder M 
(fig. 5) is fitted with the triangle a , 3 , 2 made of angle iron carrying at c 
the vertical axis of the joint of the pole A, the end of which is fixed to 
a toothed sector 4, 7 , kept in place by the bolts 5 . The sector is moved 
by a pinion fixed to the whed b driven by the endless screw v, the cardan 
8, the shaft %, supported at 9 and ending in conical gearings 10 which 
tr ansmit the movement from the vertical axle y. The latter is seen again 
in fig. 6 which gives the back view : the shaft y with crank m is supported 
by the cross bar 11 bolted to the seat pillar. 

The arrangements described above are applicable when it is desired 
to attach 2 or 3 binders (or mowers) to one tractor; when only a single 
machine is used, a simple pole suffices. 

667 - Regulating Double Brabant Pl0Ugh3. — Ringelmann, M., in the Journal d?Agricul¬ 
ture pratique , Year 85, No. 6, pp 114-116, figs. 3. Paris, 12, Feb. 1931. 

The stability of the double brabant plough, for given dimensions of 
the strips of soil ploughed, is effected by the correct position of the farrow 
whed and of the yoke hook. 

With reference to figure i, which illustrates the prindple of tjjie sup¬ 
port of a double brabant plough, with the lifting mechanism at y, the axis 
of the beam is shown at 0, the wheels R whose plane of rotation is on gr 
the rings or washers b placed on dther side of the hub of each whed, the 
lengths u and u* of which are unequal on each side so that the whed may 
be turned round on its spindle, a condition which entails the use 
of wheds other than the carriage type and bad lubrication of the naves, 
which cannot be kept suitably oiled. 

For a given depth of ploughing, mr (fig. i) and a width l, the rim of the 
wheds R should run in the angle formed by the face mr with the bottom of 
the furrow, the yoke hook being arranged to give the plough a slight tendency 
to go wide; on the other hand the plane of the supports should be perpendi¬ 
cular to the surface gl of the ground, and as the wheds run altematdy 
■on the fallow and in lie furrow, the distance between them E or the lenghts 
m, n, and d, are thus determined by the dimensions of the strip of soil to 
be turned over 
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If the depth of ploughing is modified, by altering the height h of the 
beam above the axle, by adjusting the lifting mechanism y (or of a lever in 
lhe other model), it is necessary, to ensure stability, to modify the disfratirA 
E between the wheels by using the washers b which are moved with 
reference to the nave. 



Fig 1 — Front view of the support of a double brabant plough with a lifting mechanism 

In regulating the double brabant the ploughman makes successive 
tentative altgrations He first tries to regulate the depth, then he brings 
the plane of the supports into position (that is to say he modifies the angle 
x of fig. 1), so that it is perpendicular to the surface of the ground, by mov¬ 
ing the catches into which the bolt fits which fixes the beam to the support; 
he next regulates, by means of the washers, the position of the furrow 
wheel so that its rim rubs lightly, but constantly, the bottom of the face 
of the furrow; lastly he alters the yoke hook so that the furrow wheel 
may run under the conditions indicated above. Often the ploughman 
does not take care in regulating and exaggerates the pressure of the wheel 
against the face of the furrow, thus increasing the traction effort on 
the team. 

After these adjustments, the double brabant is regulated for one 
side of the plough; returning in the next furrow the ploughman makes 
simil ar adjustments for the other side of the plough 

[«•*] 





766 


AGRICULTURAL MACHINERY 


In consequence of tests made by the author in 1896 (,Journal d’Agri¬ 
culture pratique , 1896, Vol. I, p. 902) showing that the bad state of lubri¬ 
cation of the wheels caused rapid wear of the spindles, wheels with grease 
boxes (called “ demi-patent ”) were made, mounted on an axle in two 
pieces so that the wheels could be symmetrically separated or brought 
nearer each other as required. The author also says that the rims of the 
wheels should be made of iron with a semi-elliptic section in order to 
increase the stability of the plough by decreasing the resistance of the 
wheel to traction. 



Fig. 


Louis CTTAMPoyreois device for regulating double brabants. 


In the device suggested by Iyouis Champonnois, agricultural engineer, 
of Vffliers-le-Sec par Ceully (Calvados), modification in the depth of 
ploughing acts automatically on the distance between the wheels supporting 
the double brabant. 

The wheels R and R 9 (fig. 2) are mounted at the ends of bent axles xn 
and xn*; the arms n and n* are fixed to the catches indicated schematic¬ 
ally at c and c\ in which fits the bolt which fixes the beam A relatively 
to the wheels; in figure 2, the plane of the supports is shown at y and the 
beam A is at such a level that the plane of action of the ploughshare is at 
ground level s, that is to say that the plough, which is not working, is ar¬ 
ranged for placing on its transport waggn. The wheels R and R’ are inclin¬ 
ed about 10 degrees from the vertical; the prolongations of the arms 
n and n' to intersect the prolongations of the axles x and %• meet them at a . 

Figure 3 shows the position of the parts, previously referred to, when 
the depth of ploughing is h and the width l, y being the plane of the support 
perpendicular to the surface $ of the fallow; the correct position of the two 
wheels R and R\ the furrow wheel having to keep always touching the face 
of the furrow so as to assure the stability of the plough, is obtained by se¬ 
parating the points a and a\ the beam A then being nearer the ground s 
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by a distance sufficient to give a depth of ploughing h. By working the 
lifting me chan i sm the points eu and a! are made to separate from or app roach 
one another in such a way that the distance between the wheels R and R r 
is thus automatically regulated, which ensures the maintenance of the plane 
of the supports on the line y perpendicular to the surface s of the ground 
without any need of altering the position of the catches c and c\ 

The lifting mechanism can act either by bringing the ends of the arms 
n and v£ nearer to each other, or, which seems simpler, by separating the 
points a and a\ 



Fig 3 — Front view of a double brabant at work, lilted with the Champqnnois support. 


668 - The Marciandi-Porta Rotary Digger. — Takchetti, a , in the Gtornaie dt Ristcoi- 
ti*ra, Vol XI, No i, pp 5-1 s, •> fig* VerceUi, Jan 31, 1921 

The working of this machine, which the author has tested on several 
occasions in the field, is cinematic and similar to that of ordinary rotary 
tillage machines The digging part or spiked-beam, is composed of 4 pairs 
of spades mounted on the same horizontal axle in the form of hoods and 
digging a total width of 1.60 m., the digging wheel is raised (for turning 
and traveling by load) and lowered by means of a lever, which also regulates 
the depth of digging, within certain limits determined by the diameter 
of the digging mechanism. 

The appended figures show how the digger is attached to the tractor 
and how the spades work 

Each spade is composed of 2 flat, vertical, steel blades, scythe shaped 
with the concave part cutting; to each of them is fixed, at right angles to 
the convex edge, another curved blade which does not end at the point 
of the beak but a little behind it, where it has a retreating and cutting edge: 
each spade is therefore composed of two halves, each composed of 2 cut¬ 
ting edges one of which cuts the ground in a direction parallel with the 
direction of the tractor and the other transversely. As the 2 flat blades 
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are 40 cm apart (width of clod), and as the curved blades each project 
15 cm., there remains between the latter a space of 10 cm. corresponding 
to which the earth is not cut by the blades but is torn up owing to cohesion 
with the rest of the clod already cut. This space is required to give room, 
at the middle of the halves of the spade for support to a kind of screen 
or diaphragm (on the right in fig 1) fixed to the frame of the machine 
and intended to stop the dod of earth cut and lifted by the spade in its 
rotation and to cause it to fall back turned over when it is separated from 
the spade 



Fig 1. — Section of the MCarciandi-Porta rotary dig^ei (one of the flat blades has been 
removed from the hind spade to show inside the clod of earth at the moment when it touches 
the screen. 

Fig 2 shows diagramatically how the spades work when the tractor 
advances and the digging mechanism revolves; below is seen the shape 
and the arrangement of the clods dug up and the numbers indicate the 
clod turned up by each spade during one complete revolution and also the 
succession of clods which are, one after another, cut, raised, turned over 
and thrown^ down, so to ^peak, on the bottom of the furrow. 

Of course, the convex pait of the vertical blades, and consequently 
the curvatuie of the blades at right angles, is arranged so that the latter 
remain constantly, while penetrating the soil, in the groove made by their 
cutting edge, that is to say they neither compress nor detach the soil, in 
spite of the forward movement of the tiactor. 

[M\ 
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The same is true for the spade, which is not fixed rigidly* on the mov¬ 
ing axle, as is seen in Fig. 1, but is placed at the end of an arm fixed to that 
axle, so that the spade, guided by rollers working in the neck of an 
eccentric fixed on the frame, accelerates and anticipates the turning over 
and fall of the dod without interfering with the work of the next spade. 

The pace of the tractor and the speed of rotation of the spades must 
be correlated and governed by the size of the spade. In the machine 
tested it was ascertained that the spades worked best with clods 40 cm* 
wide and 18 cm. long (“ step " of the spade), that is to say, when the two 
spades of a pair cut a piece of soil 36 cm. long at each revolution of the 




Fig 2 — Sections showing how the spades work Abo a, the process of work of one 
spade, below, the pioctss and elfcct ol work of the h spades ot the digging mechanism* 

digger; so that if the latter makes about 44 revolutions a minute (the 
normal working pace), the pace of the tractor would be 0.36 metres X 44 = 
15.84 metres per minute. With 4 pairs of 40 cm. spades, or a width of 
1.60 metres, the machine would consequently dig 15.64 sq m. X 60 X 1.60 = 
1500 sq. m. per hour, say, allowing for loss of time in turning, etc, rather more 
than 1 hectare per day. This new digger proved in trials that it could do perfect 
cultural work in various kinds of ground-grass land, old ricefield, etc. 

The output of this machine is not high, but it could be increased by 
increasing and enlarging the digging mechanism. It has the advantage 
of being capable of working to the right or to the left and also of being 
able to work in the softest and moistest soils, etc. 
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669 - A Combined Dodder and Plantain Seed Eliminator and Threshing Machine.— 

JVXanrin G., in the Journal d’Agrtcutture pratique. Year 85, No. 15, pp. 293-294, figs, 1. 

Palis, Apr. 16, 1921. 

Before high-speed threshing machines (which date from 1889) came 
into use, the cleaning of fodder seeds was done by hand, or, rarely, with 
a small special machine, the chaff then being passed on to the chaff se¬ 
parator ; but, between the two operations it was not noticed that certain 
weed seeds, such as dodder and plantain, were, so to speak automatically 
eliminated owing to their shedding their seeds very easily rdativdy to 
the shedding of seed by the forage plants. 

With highpower threshing machines constructed for forage seeds, 
effecting consecutivdy the various steps of deaning, the weed seeds were 
not eliminated and it even happened that the machine exercised a disas¬ 
trous sdection by leaving among the seeds of the fodder plants the large 
seeds of dodder and plantain. 

G. Dtjval; 46, Boulevard Gambetta, Saint-Quentin (Aisne), hav¬ 
ing noticed how easily parasitic plants shed their seeds as compared with 
forage plants, constructed a machine for eliminating dodder and plantain 
seeds, in the form of a sieve in the shape of a truncated cone through which 
he passes the chaff before deaning it. 

Duvai/s machine for eliminating dodder and plantain seeds was then 
tested by Ringelmann at the machine testing Station; 12 series of 
tests were carried out on chaff of various origins (lucernes from the Aisne, 
white and violet clovers from the Aisne, crimson dover from Vendee, 
“ minette ” of the Aisne) and the produce was examined at the seed 
testing Station. The results were considered excellent. At that time it 
was a separate machine through which was passed the product furnished 
by the first thresher; it eliminated all the seeds of parasitic plants and the 
residue had to be passed on to a second thresher. 

Duval now presents his dodder and plantain seed eliminator 
mounted oft a high speed threshing machine. The dodder diminator 
is placed at the back below the shakers, and receives the produce passed 
on by the chaff beater, removes the dodder and plantain seed and then 
feeds the cleaner which is placed below; the latter thus only receives and 
has to deal with the chaff completely freed from the seeds of dodder and 
plantain. 

According to the construction of the threshing machine, the dodder 
eliminator may occupy other positions, but it must always be placed im¬ 
mediately in front of the cleaner which it feeds with chaff freed from pa¬ 
rasitic seeds. 

With this system the seed of forage plants furnished by the thresher 
sells at an enhanced rate which may amount to as much as 15 and 20 % 
owing to the difficulty" that is found in separating dodder and plantain 
seeds that are mixed with seeds of forage plants, from which only the small¬ 
est of these parasitic seeds are eliminated, leaving the larger ones mixed 
with the seed used by the farmer. 

[«<*] 
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670 - The " Pax** Sprayer. — L. D., in Le Progris agricole et viticole , Year 38, No. 30, 
pp. 477 * figs 1. Montpellier, May 15, 1921. 

It is well known that with ordinary sprayers, even with the best, 
too much of the liquid is wasted in spraying bunches of grapes, and it can 
be understood that, when it is a case of using an expensive solution, such 
as that of nicotine, there is some hesitation in giving the treatment on 
the grounds of expense. 

The “ Pax ” sprayer effects a great economy of the liquid. From its 
powerful jet an excessively fine spray is emitted which envelops the whole 
grape and is deposited all round it. 

The apparatus consists of a tubular brass body (cylinder of the 
pump), with a wooden handle in the middle; at one end of the body there 
is the jointed fulcrum of the lever of the pump, at the other end the suc- 



The “ Pax ” sprayer. 

tion valve with its sieve and the cock to which fits the indiarubber tube 
connecting the “ Pax " sprayer with the receptacle carried on the back 
of the operator. The pressure is obtained by means of a hollow-stemmed 
piston moved by the lever. This piston communicates directly with a 
nozzle fitted with a compression valve. 

The apparatus is very simple; all parts are easily got at. Although 
the spray is emitted under a pressure of 20 atmospheres, almost 10 times 
that of an ordinary sprayer, the apparatus works very smoothly and the 
lever can be worked by a woman. 

The " Pax " sprayer can be used with receptacles of any kind of sprayer 
without modification of those receptacles. 


AGRICULTURAL INDUSTRIES 

671 - Seed Oil Production in Egypt. — Melad, Y. E. (Mo&wen, Horticultural Section 
Ministry of Agriculture), in The Agricultural Journal of Egypt, Vol. X, pp. 21-40. Cairo, 
1930. 

I. Cotton Seed. — The lint of Egyptian cotton seed does not adhere 
tenaciously to the seed as is the case with American Upland cotton seed 
or Bombay seed. For this reason it can be stored and transported for 
long distances without damage caused by heat, and can be crushed and 
pressed after dehnting, without the necessity for reginning or hulling 
machines. 
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The author reviews the general distribution of the cotton seed in¬ 
dustry throughout the world and states that Egypt exports annually 
about 3 /s of its cotton seed to Europe, and retains the rest for sowing and 
for the oil industry. From a calculation made for the 5 pre-war years, 
igio to 1914, the following figures were obtained: 


The average a-nured yield of cotton seed was..5.217.000 ardebs * 

» » export » » .3.571.000 » 


Seeds left in the country.1.646.000 * 

The seed is pressed in Egypt without decortication. 

Details are given of the method of extraction employed. Experi¬ 
ments made in the estimation of oil contents show that neither locality 
nor variety affects to any great extent the percentage of oil. A number 
of samples were analysed with the object of ascertaining if there is any 
difference in the percentage of oil due to local conditions, and this confirmed 
the above statement. It is worthy of notice that the pink bollworm's 
attack on the Egyptian cotton has resulted in diminishing the percentage 
of oil in seed of all varieties. It is also said that the pink boUworm af¬ 
fects the quality of the oil, and this is now under investigation by the 
Ministry of Agriculture. 

The average yield of oil from the cottonseed in present-day markets 
according to Hughes, varies from 20 to 24 %. 

The most important by-product is the oil cake : the residue after the 
expression of the oil. This, which as already mentioned, is always taken 
from undecorticated seed, had the following composition Analysis 
made in 1917. % — moisture 12.86; fibre 22.86; soluble carbohydrates 
33.54; proteids 21.08 (containing 3.37 % nitrogen)oil 4.70; ash 4.96. 
This cotton cake is therefore without doubt a valuable feeding stuff for 
cattle. The use of the said material as a cattle food or as a fertiliser is 
not yet practised largely in Egypt; and is worthy of attention on part of 
the farmer and cattle breeder. 

In addition to its culinary uses (1), cottonseed oil is now largely 
used in the manufacture of soap, both in the crude and refined state, also 
in the manufacture of candles, glycerine, etc. 

Flax. —■ The author gives details of the methods of extraction of 
linseed oil from the seeds of Linum usitatissimum . The oil extracted from 
fresh seed is sticky and turbid; hence, as a rule, seeds are pressed when 
2 to 6 months old. Apart from its use as a food, from the industrial point 
of view it is extensively used in painting on account of its drying properties, 
and in the manufacture of oil varnishes, printing ink and artifical india- 
rubber, Boiled linseed oil mixed with powdered cork is employed in making 
linoleum or floor oil doth. 

Linseed oil cake is used by the Egyptian fanner for feeding milking 

* 1 ardeb — 121 kilos (i ton = 8.3 ardebs approx.). 

(1) See R. June 1918, No. 663 and R . July 1918, No. 784. (Ed.) 

[871] 
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cows and buffaloes. It has the following composition, which shows that 
it is very rich in proteids and fat; % — moisture 10.33; fibre 9.42 ; sol¬ 
uble carbohydrates 35.55 ; proteids 28.78 ; fat and oil 8.94; ash 6.98. 

Sesame ( Sesamum indicum). — Although Egypt used to cultivate 
large areas of sesame, these areas have decreased gradually with the 
growth of cotton cultivation and the yearly average is now limited to 7000 
fedddns (1 fedddn = 1.03805 acres), which is not sufficient, to meet the 
demands of the native mills. 

The methods of extraction are given, and a description of the various 
uses of this oil. The crop is exclusively used for oil extraction, owing to 
its richness in oil. 

The sesame oil cake has lately been used experimentally as a fuel 
owing to the coal scarcity, and is said to be equal to coal in heating power. 
On account of its comparatively high price it is however rarely used for this 
purpose or for feeding cattle. When unsound seeds are pressed it is un¬ 
suitable for this latter purpose. 

Groundnut {Arachis hvpogea). — The average yield per fedddn 
is 10 ardebs (750 kilos), and, according to the data for 1918, the total area 
under cultivation was 14 614 feddans, compared with 11512 feddans 
in 1914. Apart from its use in soap making, it is also utilised in lubri¬ 
cating machinery, holding the second place to olive oil. 

Safflower ( Carthamus tinctoHus). — An annual plant cultivated 
as a dye and oil-producing crop. It is widely cultivated in Upper Egypt, 
but less plentifully in lower Egypt, and is often sown only on the edges 
of fields. It is grown as a catch crop with wheat, barley and lentils in 
the provinces of Girga and Quena. The seed contains from 30 to 32 % 
of oil, and in the native presses 1 ardeb gives from 50 to 55 roils of oil (1 
rotl = 0.99049 lb.). The husk forms about 60 % by weight of the seed. 

The seeds are pressed in the same way as the linseed, except that the 
husks are separated by means of sieves after seed crushing. The cake 
“ bokma ” is used for feeding cattle and as fuel. The oil dries easily and 
makes it fit to replace linseed oil in some cases. 

Amongst the minor crops grown for oil purposes are mentioned: — 
lettuce ( Lactuca saliva ), poppy (Papaver somniferum), wild mustard 
{Sinapis arvensis) and salgam [.Brassica napus oleifera), and on a small 
scale, sunflower [Helianthns spp.), castor bean (Ricinus communis) and 
fennel (Nigella saliva). 

The author gives a brief historical description and the general geo¬ 
graphical distribution of the various plants under consideration. 

672 - “ Malafu ” or “ Lagmi,” from the Palm in the Belgian Congo and in Southern 

Tunis. — I. Van Deryst, R. P. H., Le vin de palme 011 “malafu” in Bulletin ayricole 
du Con^o bety, Vol. XI, Nos. 3-4, pp. 219-22^. Brussels, Sept.-Dec 1920. II. 3 £ar- 
cailhou D’aymeric, M. A. (pharmacien aide-majeur de classe a Gabds, Ttmisie), 
Analyse d’un vin de palmier ou u l aghmi ” du Sud Tunisien, in Jomnal de Pharmacie 
et de Chimte , Year 113, Pt. 7 > Vol. XXIII, No. 7 , pp. 272-273 Pans, April 1,1921. 

I. — In the Belgian Congo the so-called tl malafu ” wine is the fer¬ 
mented sap obtainable from certain palms, including Elaeis , Raphia, 
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Borassus etc. indigenous or otherwise. The varieties utilisable for this 
purpose are fairly abundant and the sugar palm Armga saccharifera stands 
in the forefront. 

The said sap is usually found in large quantities; the composition 
is variable and of a complex nature but with a high sugar content and 
that obtained from Elaeis contains as much as 80 gm. and more of sugar 
per litre of sap. This is nearly all transformed into ethyl alcohol at 
the end of 24 hours, following the spontaneous fermentation process. 
The fermentation of " malafu ” facilitated by the high temperature pre¬ 
vailing in the Congo (average about 25 0 C) may in all probability be attri¬ 
buted to a variety of Saccharomyces cerevisiae Meyen. When at the highest 
degree of fermentation, “ malafu ” is in current use amongst the Europeans 
as a substitute for yeast, in the manufacture of bread. The liquid is 
whitish, thick, sparkling and has a luscious and a sour taste, slightly 
alcoholic. When fermentation is complete, the juice contains 4 to 4 % % 
and even as much as 5 to 5 % % alcohol and scarcely 1 % sugar. The 
fixed add content is found to be nearly always equable, regardless of the 
degree of fermentation. The total addity (fixed and volatile adds) is 
about 48“ per litre. 

The methods employed to collect the liquid from Elaeis are varied: 
1) cutting the peduncles of the males ; 2) making an incision in the trunk 
at the base of the males or at the base of a leaf; 3) cutting down a tree 
and slitting the terminal shoot. 

Whatever may be the method adopted, the extraction of the sap is 
always injurious to the trees and death is the almost inevitable result 
in the case of Borassus and Raphia. Other species such as Elaeis prove 
more resistant, but growth is hindered and there is likdy to be a diminu¬ 
tion in productivity. Often they have remained sterile for several years. 
Efficadous measures are therefore evidently essential to prevent the na¬ 
tives chopping the palms in order to obtain “ malafu,” taking into account 
their high commercial value. 

II. c< Laghmi ” is obtained from the sap of a vigorous growing tree, and 
when ready for " ponction ” as much as 7 to 8 litres per day for more 
than one month has been collected. When the quantity obtained is con¬ 
sidered adequate, the indsion is filled with scraps of vegetation and soil; 
water is given to the palm is considerable quantities and at the end of a 
year, normal vigour should be regained. 

“ laghmi ” has the appearance of an opalescent liquid, resembling 
orgeat syrup and possesses an agreable taste like sweet wine. It may 
be kept for several months in sealed bottles, but the natives use it up 
very rapidly, often even before fermentation. After some months, an 
amylaceous deposit is left, which may be tested with iodine; the add 
content is raised and the gum residue is converted into sugar by the pow¬ 
erful adds. 

An extract of 100 gm. dried at ioo° C gives 10.5 gm. with ash 0.20 gm. 
containing potash, soda, lime, traces of phosphates, chlorides, traces of 
iron and manganese. 

[«**] 
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Average Composition of " Lagrni 99 as a result of Analyses 
made by the author at Gabis (Tunisia). 


Density 

z.0295 

Water 

82.00 % 

Alcohol (after 8 days) 

4 . 5 C 

Total acidity in H 2 S0 4 

0.70 

Volatile acidity (CO 2 ) 

0.22 

Glycerine 

2.0c 

Reduction sugars . 

0.2c 

Gums 

3.Of 

bimetal substances 

7-oo 


The extract obtained by evaporation of ioo gm. is partially soluble 
in alcohol. The portion which remains insoluble has the aspect of molasses 
and apparently consists of sticky and sweet substances. The soluble 
sticky elements in boiling water are repredpitated by alcohol and give 
the characteristic reaction with fragments of iron. 

“ Taghmi ” is therefore a liquid very liable to fermentation but it is 
chiefly utilised whilst fresh. 

€73 - Vinegar from Cereals and the Vinegar Industry in Italy. — 1. Mezzadroli, g., 

La fabbncazione dell’aoeto dei cereali, in the Bollettmo deWAssociations Itahana delis 
Industt le dello Zucchet0 e delVAlcool, Vol XIII, No. 10, pp 137-142. Bologna, Jan. 1921. — 
II. Idem, Divagazioni srn fermenti acetici, Ibid., Vol XIII, pts. II, pp. 160-163, Feb., 
1921, — III IficrntA., G B., Fabbnchiamo aceto ma dl vino, in Ulialia vim cola ed a\>ra- 
ria , Vol. XI, No 8, pp 117-118. Casale Monferrato, Feb. 20, 1921. — IV. JHarescal- 
chi. A, Ibid., No 9, pp. 129-130, Feb 27, 1921. 

I. II. — Prof. Mezzadroli has visited a factory at Tavemey (Seine- 
et-Oise, France) where vinegar is made from cereals and he urges Italian 
manufacturers to try this industry in view of the fact that wine is very 
dear and that vinegar made from alcohol or other substances lacks frag¬ 
rance and strength. He is of opinion that the vinegar made at Tavemey 
from rice, maize, millet, etc., is just as good as the best table vinegars; 
it has a rich aioma and resembles vinegar made from Madeira or Marsala. 

The conversion of the cereals or other starchy substances into sugar 
is effected by Mucor No. 5 Boulard, introduced by Botjlard into Europe 
from Indo-China, where the Annamites have used it empirically for cen¬ 
turies in making rice vinegar. Each cereal used gives its special aroma; 
the finest is rice vinegar, followed by maize vinegar and, lastly, vinegars 
made from millet and cassava. 

Process of manufacture . — Steeping for 2 hours at a temperature of 
50°-6o° C. in an 8 per 1000 solution of hydrochloric add; cooking for 40 
to 60 minutes tinder pressure of 4 kg. to a concentration of 25 % (that is 
to say 25 kg. of grain to a volume of 1 hectolitre). The whole is then poured 
into a fermentation vat (made of iron, and sterilised); cooling of the vat 
to 40 0 C.; sowing of spores of Mucor No. 5 Boulard ; when the must 
contains 20 to 40 gm. of sugar per litre the yeast Mvcodenna auiosum 
Boulard (which is an oriental ferment capable of acting at a high temper- 

[CYfrtdflfc} 
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ature) is sown. As soon as alcoholic fermentation is finished (that is to 
say about 3 or 4 days after the Mucor is sown), filtration is carried out in 
a wooden pressure filter and the liquid is distributed in the acetic ferment¬ 
ation vats. The temperature during this latter feimentation which 
last for 15 days must be maintained at 25°-28° C. 

The dregs are used as food for livestock. Before sale the vinegar is 
filtered a second time. 

The alcoholic yield (per quintal) is from 37 to 38 litres from maize, 
43 to 44 litres from rice and much more from cassava. A quintal of maize 
gives 360-370 litres of “ wine ” (containing about 10 % of alcohol) ready 
for acetification. The vinegar contains about 8 % of acetic add, which 
is very high. The apparatus required consists ofBoilers, vats for 
steeping the maize, rice, millet, etc., one or more iron pots for thi cooking, 
one or more pressure filters, the usual apparatus for acetification, an air 
compressor for aerating the vats, and a trough for sterilising the air before 
it passes into the vats. 

II. — Dr. G. B. Licitra thinks that it is much more profitable in 
Italy to make vinegar from wine than from cereals or any other raw mater¬ 
ial in view of the fact that wine gone sour is easy to get everywhere at a 
price less than that of vinegar and that it produces an incomparably better 
vinegar both as to flavour and food value. To prove how easily a greater 
production of vinegar would find a market in Italy, he recalls that the 
pickled eel industry alone uses 300 000 hectolitres of vinegar a year. 

As a model factory where wine vinegar is exclusively made, the author 
describes that of C. Bauuno at Casale Monferrato. The process of manu¬ 
facture there adopted consists of: — Analysis and pasteurization of the 
wine; blending; acetification by selected ferments; depuration (left 
to settle for at least 3 months); filtration. Two kinds of vinegar are pro¬ 
duced, the common kind containing 4 % of acetic add and a fine kind 
containing 7 %. 

IV. — In Italy vinegar is also manufactured from alcohol; in 1920, 
6700 hectolitres of anyhdrous alcohol were so treated. 

Acetic add, which is almost entirely of foreign origin, competes close¬ 
ly with the national vinegar industry. 

674 - Experiments Made in the United States on the Diy-Air Sterilisation of Dairy 
Utensils (1), — Ayers, S. H. and Modge, C. S, in Journal of Dairy Science, Vol. IV, 
No 2 , pp 70-90, Tables 6 Baltimore, 1921. 

The authors, with a view to testing the possibility of applying to the 
practical dairy-industry the process of sterilising by means of a current 
of hot air, carried out experiments for the purpose of determining the 
temperature of the heated air and the length of time required to sterilise (2) 

(1) See Moak H., Diy Steiilisalion of Dairy Utensils m Hoards' Daily min, 1920, No. 5, 
pp, 374-288 {Authors' njU) See also R . Nov 101 7 , No 1074 » B March 1920, No 364 ; JR. 
Oflfc. 1920, No 1036. {Ed) 

9 * $ Destruction of 9011 spore forming bacteria, of B. Coli and of heat resistant lactic 
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milk-cans at farms, and also in places like dairies, where the sterilisation 
process must be continual. 

Taking as a basis the data of preliminary experiments made in the la¬ 
boratory which showed theoretically that good results seemed likely to 
be obtained in sterilising dairy utensils, especially since the temperature 
for the purpose could be kept below that used in the preliminary experi¬ 
ments (i), the authors proceed to sterilise milk-cans. 

Three milk-cans of the capacity of 3.8 litres which had contained sour 
milk, % or cream were used. In order not to destroy the bacteria, they were 
washed in warm water at 45 0 C. without soda. Two of the cans were then 
exposed for 15 and 30 minutes respectively to a current of air heated to 
no 0 C. The third can served as a control. Six minutes was necessary 
to raise the temperature to the required height. In fact, thorough steri¬ 
lisation could be effected by exposing the milk-cans for 30 minutes to the 
current of hot air, 15 min, however did not give satisfactory results, as is 
shown by some figures taken from the table giving the details of the ex¬ 
periment. Thus, the number of bacteria per milk-can rose respectively 
to 1 400 000 000 — 1 570 000 000 — 3 hi 000 000 in the control cans; 
to 800 — 1500 — 4200 respectivdy in those heated for 15 minutes, where 
as in the case of the milk-cans heated for 30 minutes, the number had 
greatly decreased, being only 200 — 200 — 400 respectively. 

Whale heating in this manner up to no 0 C. amply suffices for the ster¬ 
ilisation of all dairy utensils used in farms, it is not enough for continued 
sterilisation, such as is practised in dairies, or where a large number of 
milk-cans have to be sterilised in a short time. The authors tried to short¬ 
en the duration of the action of the hot air current by raising the tempe¬ 
rature in the cans to 120 — 130 — 140° C respectively. The milk- 
cans, which were of a a capacity of 3.8 litres, were subjected to the same 
treatment as in the previous experiments. 

The best results were obtained by raising the temperature of the milk- 
cans from 44.40 C. (after washing), to 142.2 0 C., and by exposing them to 
this temperature for 2 minutes. Then, the number of bacteria varied 
between 100 and 700 per milk can. 

Conclusion. — Sterilisation by means of a current of hot air is appli¬ 
cable to dairy utensils. How to render the process industrially practicable 
is a question of technique and expense. 

675 - Micro-organisms Persisting in Milk after Pasteurisation; their R51e in the De¬ 
composition of Hydrogen Peroxide. — Fouassdsr, M:., in the Compies rendus de VAcar 
dcmuTdes Sciences, Vol i7i,No 5 > PP 337-^S. Pans, Aug 2, 1920. 

In continuation of his previous researches (2), the author has ascer¬ 
tained that hydrogen peroxide, added after pasteurisation, has an antisep¬ 
tic action with regard to the lactic ferments which milk picks up during 
the varying period of time which precedes its consumption. That action 
is all the more prolonged when the milk is protected from dust bearing 

(1) The absolute thermal death point of all cells (Edf 
(3) See R , Oct 1920, No 1035 ( Ed ) 

[ST4-STSJ 
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B subtilis or Tyrothrix , such as is found in cowhouses. The spores of 
these germs, being resistant to pasteurisation, can consequently grow 
in the milk, by their catalytic properties they contribute in a large measure 
to the total decomposition of the hydrogen peroxide, when this antiseptic 
is used; moreover, they hasten the development of lactic ferments by pro¬ 
viding them with a more easily assimilable element, owing to the pepton- 
nising action which they exert on the albuminoids of milk. 

676 - The Storage and Curing of Mandarin Oranges at the Batangas Commercial 
Citrus Station, Philippines.— DE Leon, J-> in The Philippine Agricultural Review, 
Vol. XIII, No. 3, pp. 214-316 -f diagr. 1, pi. 1. Manila, 1920. 

A storage chamber consisting in a vault dug into a hillside, about 
6 ft. high and 10 ft. square was made (the diagram shows the plan of the 
construction, and the plate shows the method of entrance). The purpose 
of this underground chamber was to secure uniform temperature and mois¬ 
ture conditions. No ventilation was provided. 

The fruit from the Batangas Station orchard was harvested on January 
31, 1920, and about 1500 oranges of the commonly grown Batangas man¬ 
darin variety were placed in this vault. 

The result was very successful; the fruits soon assumed a deep orange 
colour and, the rind became thinner and the flesh less stringy and of better 
texture; the flavour of the fruit also was improved. The curing was en¬ 
tirely finished 20 days after placing in the vault, the experiment, however, 
was continued to determine what length of time such oranges could be 
held in storage. Data are given of the comparative merits of two kinds 
of picking, one by clipping the stems of the fruit with shears for that pur¬ 
pose, the other by plucking the fruits from the tree by hand. It appears 
that there was a larger loss in clipped fruits than in those picked in the 
ordinary way, and that a slightly larger loss was found in the green than 
in the ripe fruit, and^ that size of fruit did not make any difference in its 
keeping quality. 

These results have proved that mandarin oranges may be stored for 
a longer time than has hitherto been possible, not only without spoiling 
their flavour and appearance, but actually greatly improving their quality. 
According to the methods used, 20 days is the longest period that is eco¬ 
nomically feasible. It is hoped next year, however, by more careful 
handling, by disinfection of the fruits before storing, and by ventilation 
of the underground storage chamber, greatly to increase the length of 
time for storing. 

677 - Cold Storage of Fruits Liable to Deterioration. (1) — Cruess, w. v., Overholzer, 
E. L, anti Bjarnason, S A., in California Agricultural Station , Bulletin 334, pp 25-43. 
Berkeley, Cal., 1920. 

The authors rapidly pass in review the previous work of Fuxton and 
Darrow on the methods of preserving small fruits by cold-storage. They 
then recount the results of their own experiments, in which freshly-gathered 
theories, apricots, loganberries, strawberries, blackcurrants, and freshly- 

Prtpared grape-juice were subjected to different treatments, before 

. . . 

(i) See JR. Feb. 1921, No. 21S. (£d.) 
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being placed in the cold chamber, and after several months of cold-stor¬ 
age, examined, in order to ascertain their colour, texture, and aroma, 
and subsequently used in making various products, such as jellies, syrups, 
tinned fruits, preserved fruits, jams and ices. 

It has been found, that, whereas fruit which is not treated, and is kept 
at a temperature of about o° C., loses its flavour, and spoils, after some 3 
weeks, the same fruit preserved in water, or syrup, at a temperature varying 
from —ii° to —13 0 C., retains its flavour and colour for at least 1 month. 
The best results are obtained by crushing the fruit, with or without the 
addition of sugar, and keeping it at a temperature of — ii° to —13 0 C. 
Grape-juic^ preserved at this temperature is much superior in aroma and 
flavour to pasteurised grape-juice. The breweries, which on account of 
prohibition, can no longer make beer, are very well equipped with plant 
suitable for the cold storage of soft fruits and of fruit-juice. 




PLANT DISEASES 


GENERAL INFORMATION 

678 - IIib Organisation, and Working of the Italian Phyto pathological Service.— mi- 
nistero per l’Agricoltura, Direzione Generate dell’Agricoltura, Rules for the 
Application of the Phytopathologtcal Regulations , pp. 24. Home, April, 1921. 

A brief account of the present organisation of the Italian Phytopatho- 
logical Service, together with a summary of the directions for the ap¬ 
plication of the phytopathologies! regulations issued since 1913, especially 
in connection with the by-law of March 12, 1916, No. 723 (1). 

It contains a specimen of the permit-form necessary for dispatching 
certain prohibited produce to the interior of the kingdom, and also of the 
immunity-certificate form for exportation outside Italy. 


DISEASES NOT DUE TO PARASITES OR OF 
UNKNOWN ORIGIN. 

679 -The tg Nerume” or « Mai Nero” of the Walnut in Campania, Italy. — Trotter. 

A., in the Rivista Acruria, Year XXVI, No. 2, 7 PP- Naples, February, 1921. 

On a farm belonging to the Commune of Sant’Anastasia (Province 
of Naples) there are about 700 walnut-trees which should be in full bearing, 
but for some years, two-thirds of them have shown signs of withering. The 
foliage is very scanty, the shoots of the year are short and weak, and the 
pith is more or less brown; during the summer, the leaves turn yellow, 
and in June, a larger or smaller number of the small nuts are shed. Finally, 
the branches become partially or wholly withered, and when the course 
of the* disease is very rapid, the whole tree succumbs. From cracks or 
lesions in the trunks, there exudes, especially in spring, a blackish, some¬ 
what mucilaginous substance, which frequently comes out from small 
bubble-like cavities in the heart of the tissues. These are, however, often 
not very noticeable, but an unfailing symptom of the disease is the more 
or less distinct blackening of the living tissues situated immediately be¬ 
neath the cortex, which also extends irregularly to some extent up 
the trunk. As a rule, only the base of the trunk and the large roots are 
thus attacked, the lower branches remaining immune. 

The whole root system, as well as the larger roots, are infected to a 
certain degree, and crystalline deposits are often found in large numbers 

(x) Of. International Insutot of Agric., Annuaire international de legislation agricole. 
Tear VI (19x6), pp. 876-887. Rome, 1917. (Ed.) 
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in the tissues. On the thick roots especially as far up as the root-collar, 
or even higher, are seen masses of whitish myceKa or thm black rhizo- 
morphous filaments which wind among the tissues, or make their way 
between the wood and the cortex. The white mycefia sometimes assume 
arborescent forms, which are very characteristic, being arranged in a fan¬ 
like manner. Sometimes the mycelium causes the de-lignification of the 
large roots, which become quite soft. 

A cursory investigation reveals the fact that the soil on which these 
walnut-trees are growing varies in depth, but is everywhere shallow, and 
further, rests upon a very compact bed of rocks which, from their nature 
cannot easily be penetrated by the roots, and contain but few dements 
suitable for plant food. It is thus permissible to suppose that the roots 
of the walnut-trees, when the latter have reached a certain age, do not only 
meet with an obstade preventing their further expansion, but are also 
unable to abstract from the soil all those substances which are necessary 
to the life of the tree. Further, it is well-known that walnuts need rich 
deep soil, and therefore do badly where the soil is poor and shallow. All 
these circumstances contribute to lower the activity of the root-system, 
and predispose it to the attacks of the cryptogamic flora of the soil, which 
derive great benefit from the humidity resulting from the impermea¬ 
bility of the sub-soil. Hence the constant presence of large numbers 
of mycelial hyphae which can be seen from out side, lie hidden tinder the 
cortex, or wind concealed from sight through the various tissues of the 
cortical and ligneous zones. Another fact of a general nature must also 
not be lost sight of, viz., the climatic conditions. In Campania, rain falls 
frequently and heavily from October to March, so that the ground is con¬ 
stantly moist; if to this fact is added the relatively warm temperature of 
this region which prevents the soil freezing, even during the coldest months, 
it is easily understood, that the cryptogamic soil flora has every opportun¬ 
ity of growing with extreme rapidity, and of attacking the roots during 
their winter rest and, moreover, when they are already weakened by com¬ 
plex conditions of a cultural nature. 

It is advisable to scarify the infected wood, and to disinfect the le¬ 
sions, but this is not enough to control a disease which originated and has 
its chief extension, in the loot system. Therefore, unless it is decided 
not to take any measures, seeing that the soil is probably quite unsuited 
to the cultivation of walnuts, the only thing to be done is to use substances 
to destroy the fungi in the soil and prevent their growth. This would 
at all events give a certain respite to the roots, so that the length of the 
life of the tiee would be prolonged and a fairly good crop of walnuts se¬ 
cured for a few years. Carbon bisulphide could be injected to a depth 
of 40-50 cm., 30-35 gm. being used per square metre; other suitable sub¬ 
stances are a 2.5—3 % solution of sulphate of iron, a 5 % solution of 
sulphate of copper (the roots having been properly uncovered), or 
quicklime. 

These remedies must be applied at two different seasons, quicklime, 
carbon bisulphide or copper sulphate being used in the winter from No- 

im 
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vember to December, and sulphate of iron sprays in the spring, soon after 
the leaves have unfolded. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

680 - Biology of Puccinia gram Inis L sp. TriticI in the United States. — See 

No. 611 of this Review . 

6S1 - « Vuiteboeuf ” and ” Bretonnieres”. — Wheat Varieties in the Swiss Jura, Re¬ 
sistant to Rost. — See No. 617 of this Review. 

682 - “Calabacillo” Cocoa Variety Resistant to Disease in Dominica, West Indies. — 

See No. 596 of this Review. 

683 - On the Use of Coloured Screens in the Control of the Cryptogamie Diseases 

of Plants.— I/AJSTCE, R., in the Comptes rendus hebdotnadaires de$ Stances de VAcadtmie 
des Sciences , Vol. Cl,XXII, No. 19, p. 1201. Paris, May 9, 1921. 

Blue and violet rays have been used successfully in the medical treat¬ 
ment of certain human skin diseases. 

They can also be employed in practically the same manner in the 
control of cryptogamie diseases of plants, especially of the vine, by forming 
on the surface of the leaves, stems, flowers and fruits, a coloured screen 
through which the blue, violet and ultra-violet rays pass. 

• In order to obtain such a screen, a very light coloured mixture is 
sprayed in fine drops upon the surface of the parts of the plant that are to 
be protected. This support is made by mixing in water a substance such 
as sulphate of lime, lime, kaolin, talc, etc., upon which are*fixed, by means 
of freshly-precipitated alumina, bluish-green, blue, indigo, or violet dyes, 
(especially ultra-marines) which are innocuous to plants. 

The following compound is especially suitable: 


Ultramarine blue.650 gm. 

» green.250 » 

» violet .100 * 


This is mixed in several litres of water, then 2 kg. of sulphate of lime 
and from 1350 to 1400 gm. of powdered quicklime are addedT 

When the mass is uniformly coloured, the colouring matters are fixed 
on the screen by incorporating with it 1 kg. of sulphate of aluminium, 
or 1.500 kg. of alum. 

The lime decomposes the sulphate of aluminium or alum, liberating 
alumina which fixes the colouring matter upon the support and at the same 
time makes it adhere better to the plant. 

When the reaction is finished, the volume of the water is made up 
to 400 litres, and the spraying is carried out with any of the ordinary types 
of apparatus. 

684 - Fungicidal Zinc Mixture. — I/ANCE, C., in the Comptes rendus hebdomadaires des 
Stances de VAca&tmU des Sciences , Vol. CUXXII, No. 19, pp. 1201-1203. Paris, May 
9 , 1921. 

Both zinc chloride and sulphate axe employed as antiseptics in 
medicine. 
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Certain products containing zinc can also be used with great advantage 
as fungicides and vehicles for pigments, so as to form coloured screens 
to be used in the control of cryptogamic plant-diseases. 

Under these conditions, the antiseptic action of zinc is added to the 
toxic effect of the blue, violet, and ultra-violet rays. 

In order to prepare this zinc mixture, 1 kg. of zinc sulphate is dis¬ 
solved in 100 litres of water, 500 gm. of powdered lime being added to pre¬ 
cipitate the zinc in the form of the hydroxide, and subsequently decompose 
all the aluminium salt used as a fixative; then in the mass thus obtained 
are incorporated 80 to 100 gm. of the colouring matter. When this has 
been done, 250 gm. of sulphate of aluminium, or 375 gm. of alum are added 
and the mixture is very vigorously stirred for a quarter of an hour. Then, 
after filtering it is ready for use. 

685 - The u Pax” Sprayer. — See No. 670 of this Review. 

686 - Sclerospora philippinensis n. sp. 9 a Peronospora Injurious to Maize and 
Other Gramhteae in the Philippines. — Weston-, w. h jr„ in Jour ml of Agricul¬ 
tural Research, Vol. XIX, No. 3, pp. 07-122, figs. 3, is pi. Washington, D. C., 1920. 

A very serious fungal disease recorded for the first time in 1916, and 
briefly described in 1918, attacks maize in the Philippines. It is of common 
occurrence in the islands of Mindanao (Cotobato Valley), Cebu, Negros, 
and Luzon (Provinces of Batangas, Laguna, Rizal, Cavite, Bulacan, Tarlac, 
Pampanga, Nueva Edja, Pangasinan, Ilocos Norte, La Unione and Isa¬ 
bela), and appears to have existed for over ten years in some of these lo¬ 
calities. 

The injuries wrought by this malady known as the Downy Mildew 
of maize are extremely serious. Under favourable conditions, the fungus 
is able to destroy entire fields, and in some districts, the natives have been 
obliged to give up growing maize. Further, the losses cannot be lessened 
in any way by using the diseased plants for forage, for cattle appear to 
dislike it greatly, and will only eat the forage, if it contains a large propor¬ 
tion of healthy maize. 

As a rule, the disease manifests itself by the appearance of more or 
less extensive ydlowish streaks on the leaves accompanied by the forma¬ 
tion of a white downy covering, especially on the parts which have become 
chlorotic; by the abnormal growth of the vegetative portions of the plant, 
and by the imperfect development of the ear, which becomes partially 
or completely sterile. The change in colour is the first and most striking 
symptom, while the presence of the downy investment affords the most 
certain index of the disease. The effects of the latter may show themselves 
from the moment of the development of the third or fourth leaf, to the for¬ 
mation and ripening of the tassel and ear. 

Maize is the only crop that is attacked in the open field by this para¬ 
site, The disease has however also been found to attack, though to a 
less extent, Euchlaena luxurians and Andropogon Sorghum in the experi¬ 
ment plots of the College of Agriculture belonging to the Philippine Uni¬ 
versity. Hybrids resulting from crossing maize with E. luxurians are equal- 
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ly susceptible to the malady. Inoculation experiments carried out on 
numerous other Gramineae have given negative results. 

The pathogenetic agent is a peronospora belonging to the genus 
Sderospora . It appears new to science, and has been described by the author 
under the name of ScL philippinensis n. sp. This fungus is characterised 
by the predominance of its conidial stage, the absence of oospore, at least 
so far as is known at present, and by its conidia invariably giving rise to 
hyphae on germination. In the latter respect ScL philippinensis differs 
from the typical variety ScL graminicola (Sacc.) Schroet, which is distin¬ 
guished by its short conidial stage, the predominance of its oospores, 
and the zoospores resulting from the germination of its so-called conidia 
(zoosporangia). ScL philippinensis presents striking analogies to the fol¬ 
lowing species which have recently been described and attack all varie¬ 
ties of maize: ScL javanica Palm, (in Java), ScL Maydis (Rac.) Butl. (in 
the British Isles), and ScL SacchariT. Miy (in Formosa, Queensland and Fiji). 

Maize is usually attacked by this parasite while its seedlings are very 
young, the mature plants generally escape. By the time the symptoms 
manifest themselves, however, the mycelium of ScL philippinensis has 
already invaded the tissues of its host to a large extent. The mycelium 
may be found in nearly every part of the plant, with the exception of the 
radicle system; it is most abundant in the cells of the vascular of the sheath 
and in the mesophyll. The conidiophores which unite to form the above- 
mentioned downy covering, are produced in large numbers by the fungus, 
but only during the night when the surface of the leaves is covered with 
dew or rain-water. The thickness and persistence of this covering of 
moisture greatly influence the size and growth of the conidiophores. The 
conidia, which also vary much in dimensions and shape, germinate rapidly 
(if they are fresh), in water, and in different cultural media at temperatures 
ranging from 6.5° C., to 25 0 C., always giving rise to hyphae ; when they 
are dry, they lose their germinating power, hence their diffusion and the 
infection of new plants nearly always take place before dawn. In spite 
of all the researches that have been made, it has not yet been discovered 
whether ScL philippinensis produces any oospores, or other resting bodies. 
The fungus appears to spread by passing from one plant to another. A 
Sderospora of which, so far, only the oospore stage has been found occurs 
ou Saccharmn spontaneum T., a very common wild graminea growing in 
the Philippines. It remains to be determined whether this fungus is 
connected with the species (ScL philippinensis) , of which the conidial stage 
grows on maize. 

687 - Peronospora Hyoscyami Injurious to Tobaeco in Florida, and Georgia. — 
Stars, E. R., and Me Kenney, R, E B , in Untied States Department of Agriculture, 
Department Circular , 174, 6 pp. Washington, D C., April 1021. 

At the request of the tobacco-planters in Florida,*the seed-beds grow¬ 
ing near Quincy were inspected on March 29, 1921. They were found to 
be seriously attacked by a fungal disease (mildew) which appeared to have 
nothing in common with the other tobacco diseases previously reported 
in the Malaysia and Australia. 
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The disease in question made its appearance almost at the same time' 
about March 1, in four widely separated seed-beds in Gadsden County 
{Florida). It generally started at one end, and then spread over the rest 
of the bed, in some cases by direct enlargement of the infected spot, and 
in others through the development of other infected patches. In most 
cases, the entire bed became diseased within a week from the first appear¬ 
ance of the parasite. By April 5 the mildew had already spread to at 
least twenty-six seed-beds in the county of Gadsden; on April 8, it was 
reported from many places in the adjoining county of Decatur (Georgia) 

The disease seems to be caused by Peronospora Hyoscyami , originally 
described by De Bary as found on Hyoscyamus niger in Europe. It appears 
never to have attacked tobacco in Europe, but has for many years done 
great injury to that plant in Australia (New South Wales and Victoria). 
It has also been reported in South Africa. In 1855, it was observed in 
South California on Nicoiiana glauca, a plant that was introduced into that 
country from Argentina. The disease must also exist m Texas, for m the 
mycological collections of the United States Department of Agriculture, 
there are young tobacco plants gathered in 1906 at Halletsville, which 
are attacked by a Peronospora that is considered identical with that re¬ 
cently found in Florida. 

It is not known how the disease was introduced into Florida, but it 
is improbable that the few seeds imported into that country conveyed the 
infection. Very likely, however, it found its way into the United States 
by means of the second-hand mats used for packing the tobacco which 
comes from Sumatra. On the other hand, the pest may have reached Flo¬ 
rida by way of California and Texas, especially if this species produces 
no oospores, and is the same as that found on N, glauca in California, in 
which case, the disease may have been directly imported through the me¬ 
dium of the debris accumulated on the shores of the S. Atlantic or of the 
Gulf of Mexico, since the examination of the United States National Her¬ 
barium has shown that N. glauca has been collected at New Jersey (1897), 
at Quarantine Station in South Carolina (1889), and on several occasions 
at Pensacola in Florida (1880, 1897, 1903, etc.). 

The rapid spread of the disease in the two countries is easily explained. 
The fungus produces a large number of dry, powdery very light conidia, 
and further, the atmospheric conditions were most favourable to its dif¬ 
fusion Observation has shown, beyond any manner of doubt, that the 
parasite has been in many cases carried from one seed-bed to another by 
the agency of visitors, who transport on their boots, or clothing, the co- 
nidia of the parasite from infected to healthy beds. The diffusion of the 
fungus in the same seed-bed is certainly attributable to a large extent, to 
the action of wind, and perhaps the latter contributes in some measure 
to its spreading from one bed of tobacco to another. 

It is at present impossible to predict the further course of the malady 
in the United States; probably henceforth the tobacco-grower will find 
the fungus a very dangerous pest, and the only way in which he will be 
able to obtain a good crop, will be to employ all the means at his disposal 

[«**] 



786 


DISEASES Off VARIOUS CROPS 


fox combating this new enemy, such as sowing in sterilised soil, using seed 
of undoubted purity, and observing hygienic rules in the treatment of seed¬ 
lings, so that the disease cannot be introduced from other seed-beds 
into his own. 

Seeing that the climate of Florida is very damp, and that the method 
of culture adopted there in growing the fine wrapper tobacco (shading the 
fields with laths and doths), increases the moisture of the surroundings, 
and given the fact that freshly introduced diseases do greater injury in 
a new country than in the land where they originated, prudence would 
recommend that young plants (however healthy in appearance), grown 
from infected seed should not be cultivated in these shaded fields in Flo¬ 
rida. Further, entrance into immune seed-beds should be denied to per¬ 
sons coming from infected plantations. 

As soon as the presence of the disease was known, the destruction 
of the small number of badly infected beds was advised. It was also re¬ 
commended to spray all healthy, or slightly attacked, plantations with 
a dilute solution of Bordeaux mixture, which contrary to what had been 
observed in Australia, appears to have given good results in Florida. The 
best results are certainly obtained by spraying late in the afternoon, when 
the leaves of the young tobacco plants show a tendency to assume an erect 
position; this allows of the remedy reaching more quickly the lower surface 
of the leaf which is the most likely seat of the infection. 

688 - Pleospora infectoria var. aucubicola. n. var., an Aseomycete Injurious to 
Aucuba japonica in Italy.— Montem^tini, I,., in the Rvotsta dt Patolo^ar ve'e- 
talg Nos 3-4, PP 33-35 Pavia, Apiil i, 1921 

During the last year, the upper and external leaves of two specimens 
of Aucuba japonica with variegated foliage, which are growing at Montu- 
beccaria (Province of Pavia) have presented a blackened and scorched 
appearance, as if they had been burnt. The first sign of disease is the oc¬ 
currence of black patches; these are nearly always situated at the tip 
of the leaf, although sometimes they are also to be found on the edges. 
The patches are at first clearly marked off by a line from the rest of the leaf, 
but later on extend over the whole lamina which withers, curls up and 
finally dies. 

The new leaves that grow to replace those that have withered and 
fallen, are speedily attacked in the same manner. The disease appears 
and spreads in winter and summer* alike. 

The mesophyll of the blackened leaf is invaded by a brown septate 
mycelium; numerous short hyphae passing to the exterior of the felt- 
like surface of the older *part, where they produce a large number of the 
short conidial chai n s characteristic of an Alternaria. Subsequently, on the 
same surface, there appear small papillae, which are peritheda resembling 
those of Pleospora and containing ascospores with five transverse septa. 
In artificial cultures, these ascospores have always produced an Alternaria . 

These peritheda, from their general characters and the olive-green 
of the ascospores, must be attributed to PL infectoria,, further, the shape, 
size and colour of the Alternaria (Alt. tenuis Nees) representing the coni- 
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dial stage, point to the conclusion that we have here to do with a variety 
of PL infectoria Fuck. 

As the fungus in question was certainly parasitic upon a plant which 
hitherto it had not attacked, the author is of opinion that it should be 
awarded as a distinct variety, and has given it the name of aiicubicola 
(. PL infectoria Fuck. var. aucubicola n. var,). 

INJURIOUS INSECTS AND OTHER DOWER AMIMADS 

689 - Dastruetive Insects Recently Observed in California. — Essig, e. o., in Monthly. 

Bulletin of the Department of Agriculture, State of California, Vol. IX, No. 4, pp 140-143, 
figs. 3. Sacramento, California, April, 1921. 

The Mexican bean-weevil ( Spermophagus pecioralis Sharp), was found 
infesting beans at San Francisco in 1915, and again in 1920 (December). 
The insect appears to have been imported. 

The barnacle scale (Ceroplastes cirripediformis Comstock), had hith¬ 
erto only been taken in greenhouses in various parts of California, but 
in 1920, two specimens were collected in a citrus orchard, where however 
the species was rare. 

The Spanish scale-insect ( Chrysomphalus dictyospenni Morgan), has 
been found on several occasions on ornamental plants in greenhouses in 
California, chiefly on Kentia spp. The author recently observed it comple¬ 
tely killing some young avocado "trees (Persea gyatissima), in a greenhouse 
at Berkeley. 

A small nitidulid beetle ( Carpophilus dimidiatus Pabr.), has often 
been taken on soured and decaying fruit in Southern California. The 
adults are usually found in the flowers of Opuntia spp., but had not been 
considered of any special economic importance, until large shipments of 
shdled pea-nuts arriving at San Francisco from Java were found to be 
seriously injured by the beetle. 

Other insects taken on the same lots of shelled pea-nuts were the cau- 
delle (Tenebroides mauritanicus Dhm.), the red flour-beetle ( Tribolinm 
castaneum Herbst.), the sawtoothed grain-beetle [Silvamts surinamensis 
Uinn.), and the Indian meal-moth (Plodia interpunctella Hiibn.). 

Dried copra and copra products imported to San Francisco were found 
to be seriously damaged by the cigarette beetle (Lasioderma servicome 
Fabr.). On the same products, Silvanus surinamensis , T. castaneum , 
and the red-legged ham-beetle (Necrohia rufipes) were also observed. 

690 - Pectinophora ( Gelechfa) gossypiella as a Cause of Diminution In 
Cotton Seed Oil Percentage. — See No. 671 of this Review. 

691 - Effect of Spraying on Composition of Oranges. — See No. 609 of this Review. 

692 - The Importation and Acclimatisation in Uruguay of Aphelimts mall ; a 
Hymenopteron Parasitic Upon the Woolly Aphis (Eriosoma lanigera) of the 
Apple Tree. — Stjndberg, R., and Trujillo Prlupto, A., in the Rep&bUca oriental del 
Uru uay , Ministeno de Industrial, Defensa Acpicola, Boletin ntensual , Year II, No. 3, pp 
65-81, fig? 14. Montevideo, March, 1921. 

With a view to testing the efficacy of the chalcid hymenopteron Aphe- 
linns malt in controlling the woolly aphis of the apple-tree ( Eriosoma 
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[Sckizoneura] lanigera), the “ Defensa Agricola ” of Uruguay obtained from 
the United States Bureau of Entomology some colonies of this aphis whidb 
were attacked by its endophagous parasite; they arrived at Montevideo 
on January 13,1920. The material was at once sent to Sayago, and pieces 
of br anche s of apple-tree bearing the infected colonies were attached to 
the branches of young apple-trees that had been severely attacked by Er. 
lanigera, special cages being placed over them. 

These apple-trees were first examined in February in order to ascer¬ 
tain the results of the experiment. On February 15, and still more on the 
succeeding days, the increasing numbers of the adult hymenopteron and 
of aphids that had evidently been attacked by the parasite proved that 
A. mali was developing and spreading. 

The results being so far successful, measures were taken to propagate 
the hymenopteron by using larger apple trees (which were also enclosed 
in cages) of different species and growing in the open in various places. 
The results were eminently satisfactory. Apple-trees to which colonies 
of the aphis had been attached were examined on March 16, and it was 
found that the endophagous parasite had obtained a firm footing. 

The authors give a description of the genus ApheHmts , a short account 
of A. mali and some information regarding the life-history and habits of 
the latter, based upon the observations and experiments made out of 
doors and in the laboratory in Uruguay. 

As the acclimatisation of A. mali in the territory of the Republic 
has now been ascertained, the « Defensa Agricola » has turned its attention 
to increasing systematically the propagation centres of this insect which, 
there is every reason to hope, will prove of great assistance to apple¬ 
growing. 

693 - A N3w Preparation of Copp3r Aceto-Arssnite (ParisGreen) and Its Practical 

Advantages in the Control of the Animal Pests of Plants. — escherich, k., in the- 

Deutsche LandairtschaHKche Presse, Year XLVIII, No. 15, pp. 104-105. Berlin, February 

23, 1921. 

The use of Paris Green (copper aceto-arsenitje) in the form of powder 
presents various difficulties. In order to obviate these, the insecticide 
has been recently placed on the market in Germany in tablets, each about 
the size of a tablet of chocolate, and containing sufficient of the compound 
to make a hectolitre of spraying-mixture. Each tablet is divided by 
grooves into five smaller divisions, one of which is enough to make twenty 
litres of the mixture for spraying. Each of these smaller divisions is, 
in its turn, subdivided transversely, into equal parts, one of which is suf¬ 
ficient for preparing 10 litres of spray. In this manner, the weighing of 
the substance, an operation entailing loss of time and of material, is com¬ 
pletely dispensed with. 

Further, the neutralising agent has been incorporated into the tablets, 
so that the troublesome business of adding lime is wholly unnecessary. 

Another and more important practical advantage possessed by the 
new preparation is its considerably increased power of suspension, as com- 



789 


INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 

pared with “ Uraniagriin ** (the name usually given in Germany to aceto- 
arsenite of copper in powder form) 

The experiments made by the authors have proved the new prepara¬ 
tion to be entirely satisfactory in every respect. 

694 - The Control of Euproct/s chrysorrhoea , a Macrolepidopteron Injurious 
to Fruit Trees and Forest Trees in Orldanais, France, during 1920 . —ursat, j. 

and Gaumonj?, I,, in the Comptes rendus de VAcademic d* Agriculture de Fiance, Vol VI, 
p 23, No 581-583 Patft, 1920. 

In 1919, Euproctts chrysorrhoea increased in numbers to such an ex¬ 
tent in the Department of Toiret, that in the spring of 1920, the fruit- 
trees and forest trees of Orleanais were covered with the nests of this 
insect. 

Hence it was imperative to take energetic measures for the destruction 
of the caterpillars. In the first place, the Prefect issued two decrees 
obliging all owners of estates to destroy before March 15, any nests of 
E. chrysorrhoea that existed on their property. 

Subsequently, the Departmental Agricultural Office not only circu¬ 
lated popular leaflets, but also decided to give the sum of 30 000 fr. in prizes 
for nests collected by the school-children, who were awarded a prize of 
10 fr. for every 1000 nests collected from fruit-trees, and 5 fr. for the same 
number taken from the hedges 

A certain number of school-masters, and officials at the mayoralties 
undertook, under the control of the delegates of the Departmental Agri¬ 
cultural Office, to count and destroy the nests and distribute the prizes. 
The Office gave them a bonus of five francs per 1000 nests received. 

A total of 2 183 179 nests was thus obtained, but a much larger num¬ 
ber was, however, destroyed by the horticulturists and Railway Companies 
of the region on their own account. 

The total sum distributed in the form of prizes was 33 389 93 fr. 

b 95 - Dryopeia hirsute n. sp.. An Aphis Injurious to Rice in the Philippine 
Islands. — Baker, A C, m Monthly Bulletin of the Department of Agriculture, State 
of California, Vol X, No. 4, pp 159-160, figs 3 Sacramento, California, April 1921 
A morphological description of a new species of aphis, Dryopeia ktr- 
suta, of which specimens were collected several times in 1919 at Dos Banos 
(Philippines), where the insect lives upon the roots of rice and does con¬ 
siderable damage to the crop. 

This species is closely related to Dr. hella Kock. 

696 - An Undetermined Mite Injurious to the Potato in India. — Mann, h h , Nag- 
pxxrkar, S D, and Kulkarni, G S , m The Agricultural Journal of India, Vol XV, 
Part 3, pp. 282-288, pi. 2. Calcutta, 1920. 

In the district of Poona, where the potato is much more cultivated 
than in any other part of Western India, the plants grown during the rainy 
season in 1917, were found to be seriously attacked by a peculiar disease 
which, on account of the reddish colour assumed by infected fields, was 
known among agriculturists under the name of “ tambera.” In years 

[693-C9S] 
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when this malady was particularly prevalent, the yield was so low, that 
the grower hardly obtained as many potatoes as he had used for seed. 

The symptoms of the disease are as follows: at all stages of the plant’s 
growth, but generally a month after it has sprouted, patches, of a slightly 
frlarfciRh colour and somewhat oily-looking, make their appearance on the 
lower surface of the leaves especially on the young foliage. These patches 
subsequently become red, spreading and increasing with great rapidity, 
and finally assume a bronze tint. The upper leaves acquire a bunched-up 
appearance, the edges become wrinkled, and the leaf-hairs are very pro¬ 
minent. Gradually, all the leaves wither, beginning with those at the top 
of the stem; the main stock however still remains green for some time, 
but finally also loses its colour, and withers. The plant tries to react 
by sending out a series of auxiliary shoots, which lose no time in being 
attacked themselves, and end by withering. All this takes place within 
thirteen or fifteen days. The disease usually manifests itself after the 
tubers are formed, and when they are about the size of a walnut. The 
tubers develop no further, and hence the crop is very light, and consists 
of very small potatoes. At the beginning, only a few plants are attacked, 
but the disease extends in patches, with the greatest rapidity, so that the 
whole field is soon infected. 

Recent researches have shown, that the disease is not confined to the 
Poona potato area but is also found in other districts, and even in Sind. 
Further, it lias been discovered that it also attacks the winter potato crops, 
but in the last case, it gives rise to little apprehension, and may even 
escape notice. 

All attempts made to discover the immediate cause of the malady 
had proved ineffectual, until in 1919, the attention of the authors was 
attracted by the description of a very similar disease which had been no¬ 
ticed in 1917, in Hawaii, and was attributed by Carpenter to a mite pro¬ 
bably belonging to the family Tetranychidae (1). The investigators then 
turned their attention to looking for this parasite, and soon discovered 
countless numbers of a minute mite, which in all its characters resembled 
that found in the Hawaii Islands, in all the diseased portions of the potato- 
plants, and especially on the lower surface of the leaves. 

The authors, however, did not consider that the undoubted presence 
of this mite was sufficient to prove that it was the cause of the disease. 
They therefore carried out many experiments, both in the laboratory 
and the open field, upon healthy potatoes, shoots and even only 
leaves attacked by the mite, and taken from diseased plants. The results, 
which were quiddv obtained, were invariably and clearly positive. 

Excellent results were obtained in the control of the pest by spraying 
infected plants growing in pots, or in the open, with lime-sulphur, or dust¬ 
ing with dry sulphur; the former remedy however proved less efficacious 
than the latter. The treatment was applied three times: when the plants 
were three weeks old, when they were nearly six weeks old, and finally 


(1) See R Nov. i«)i8. No 1314 (Fd) 
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after they had been planted between two and three months. The differ¬ 
ence between the sprayed and the unsprayed fields in their neighbourhood 
was very noticeable. As the use of sprays is new to the cultivators, it 
is probable, that the dry sulphur treatment, though less efficacious, will 
be the remedy most commonly applied, at least for the present. 

All the varieties of potato that are usually grown are quickly attacked 
by the mite, if the conditions are favourable. The English variety “ Epi¬ 
cure ” seemed, from the result of experiments, to be endowed with a certain 
amount of resistance, but in order to be sure of this fact, further researches 
are necessary. 

As regards the propagation of the mite from one year to another, 
it would appear, judging from the conditions of the zones where the pre¬ 
sent investigations were carried out, that the disease may be spread by 
the potato plant itself. Indeed, although there are in that zone two quite 
separate crops—the rainy season potato crop (“ kharif ”), and the winter 
one (“ rabi”), which grow at regular intervals, nevertheless the seasons 
are not clearly distinct, and practically, potato-growing continues without 
interruption from the June of one year to the following March. The 
“ kharif ” crop is sown in June and July, and lifted in September and 
October, sometimes even as late as November. The “ rabi ” potatoes 
are planted from November to March; so that this very late crop is har¬ 
vested at the time the “ kharif ” potatoes are planted. Scattered plants 
growing from tubers remaining in the soil from the preceding crop are also 
to be found in the fields. Thus, there are always potatoes growing in the 
research zone, and although the winter crop is not seriously attacked by 
the parasite, it is however not entirely immune. The low temperature 
prevents much injury being done and so little attention is paid to the mat¬ 
ter. The mite renews its destructive work at the return of the hot season, 
in April or May, and is probably spread by means of the cultural operations 
carried out at this time in the fields of “ kharif ** potatoes, although it is 
quite possible, that it has other plant hosts. A mite, recognised as ident¬ 
ical with that living on the potato, has been found on Cyamopsis psora- 
loides at Baroda, Padra, Surat and Poona. Potato plants infested with 
the mite attacking C. psoraloides soon manifested the characteristic symp¬ 
toms. Experiments were also made on the capsicum and tomato, but these 
remained quite immune. It is, however, very advisable, that further 
experiments and investigations should be undertaken in connection with 
this subject. 

697 - Cacoecfa franciscana& MicrolepWopteron Injurious to Apples in Cali¬ 
fornia. — Penny, D. D., in Monthly Bulletin of the Department of Agriculture, State of 
California , Vol. X, No. 4, pp. 146-150 -f- 3 figs. Sacramento, California, April, 1921. 

In the Pajaro Valley, in the Watsonville district (California), apples 
at picking time, and while stored during the winter, have of recent years, 
been subject to the attacks of the larvae of the small tortricid moth {Ca- 
coecia franciscana Wals). This article gives the description of the differ¬ 
ent stages of the insect, and also a short account of its life-history. 

[m-m] 
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The damage done by the caterpillar consists in a peeling of the skin 
of the apple, involving little loss of the pulp. The area affected may be 
small, or extensive, it is usually well-defined, and has a clear-cut, sculptur¬ 
ed appearance. The apples may be attacked on the side, but the larvae 
usually injure the cavities of the calyx: and peduncle. 

Two other lepidoptera closely associated with C. franciscana, Pan - 
demis pyrusana Kearf, and Peronea sp., have been observed in the Watson¬ 
ville district, and their larvae, superficially resemble the caterpillars of 
the former insect, though the adult forms are quite distinct. 

698 - Phfoeosinus sp., a Beetle Injurious to the Cypress in Mexico. — riquklme 

Inda, J., in the Memorias y Rei'ista de la Sodedad Citntifica " Antonio Alzate” Vo¬ 
lume XXXVIII, Nos. 11-12, pp. 401-405, 2 figs. Mexico, F. D., Jan. 1921. 

Some of the many cypress-trees of the “ La Hormiga ” Farm situated 
on the edge of the Chapultepec forest were found to be infested in 1918, 
as they had been already in 1909, by a beetle belonging to the genus Phloeo - 
sinus. This coleopteron is iron-grey in colour, cylindrical and about 1 mm., 
or I mm. in length. It excavates galleries between the bark and the 
wood of the tree that act as host. Some of the cypresses seemed to have 
already succumbed to its attacks. 

There is 9ome reason for believing that there is only one annual gene¬ 
ration of this insect in the Federal District of Mexico. 

In order to hinder the spread of this pest, it was advised to fell the dead 
cypresses without delay, and to remove the bark and bum it on the spot. 
All the bare surfaces of the trunks were also to be cauterised. Those 
trees which the beetle has only just begun to attack (they can be recognis¬ 
ed by the fact that the upper branches are usually first affected), can be 
saved if these branches are removed and burnt on the spot. Should the 
injury begin at the end of the trunk, the tree must be cut down and burnt; 
the wound should at once be covered with the cement used in grafting. 

It may be added that all the branches and fragments of old wood 
lying about on the ground ought to collected and burnt. These differ¬ 
ent operations are best executed in winter. * 


INJURIOUS VERTEBRATES 

699 - Injury Caused By the Rodent, Hypodeus glareolus to the White Fir in 
Switzerland. — Hunzixer, W. f in the Schweixerische Zeitschrift fur Forstwesen , Year 
I/XXir, No. 4, pp. 97-100, figs. 1. Berne, Apr. 1931. 

It had already been observed that, in some parts of the Canton of 
Aargau and also in other Cantons of Switzerland, the young white firs 
had lost the top of their terminal shoots. This damage had been in turn 
attributed to squirrels, cross-bills, jays and, in some cases, to roe-deer. 
Of late years, however, it has been observed to occur especially frequently 
in the woods belonging to the Canton and Communes in the neighbourhood 
of Murgenthal, Oftrmgen, and Rothrist. Very many young white firs 
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are seen, that have lost the tip of their terminal shoots. As a rule, such 
trees put forth several lateral branches that take the place, to some extent, 
of the principal shoot whose development has been arrested, and this causes 
a deformation of the tree which later reduces the amount of sale¬ 
able timber. 

The injuries noticed in the above-mentioned woods were quite typical. 
3 h trees 50 centimetres high, and even in taller specimens that were six 
or eight metres high, the terminal shoot had been severed at the tip by a 
dean slanting cut with every appearance of having been made with a knife 
Careful investigation, however, revealed the fact that, in the case of many 
firs, the extremities of lateral shoots had been removed while in others 
the buds alone were absent. 

Occasionally at long intervals, shoots that had been partly severed, 
but otherwise uninjured still hung to the branches, while others lay yet 
beneath the trees; this shows that the marauder usually carried off his 
prey. In very rare instances, these shoots were seen to have been partially 
gnawed, which proves that the damage could not be attributed to birds, 
but must be the work of rodents 

Observations made in 1919 in the woods belonging to the Canton 
of Iyenzburg, where the same damage had been wrought, showed that the 
mischief had been done at night. Further, the giound beneath the first 
that had been attacked was perforated with numerous holes and galleries 
made by the rodents, and hoots cut in different ways were even found 
within them. 

These facts pointed to Hypodeus glareolus Wagn. as the culprit re¬ 
sponsible for the injuries to the white fir, for this animals is an excellent 
climber. 

The truth of this supposition was proved at last in February and March, 
1920, at Murgenthal where, by the help of clever stratagem^, not only 
were several of these rodents caught beneath a group of white firs that 
had been severdy injured in the above-mentioned manner, but some of the 
little animals were surprised and caught on the trees when in the very 
act of devouring the buds. It has further been found that Hyp . glareolus , 
when in captivity, readily eats not only seeds, fruit, and meat, but also 
shoots of the fir. 

It is only a few years ago (1911) that Hyp. glareolus was said to be 
rather rare in the Canton of Aargau. Now, however, it is by no means 
unknown in the vicinity of Murgenthal. It is also found in granaries* 
where it is often caught. Perhaps the destruction of the foxes has had 
something to do with the unusual increase of these small rodents. 

[«9»] 
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Organisation of Agricultural Book-Keeping in Norway 

Office for Research on Farming Conditions of the “ Dei. Kgl. Selskap for 
Norges Vel ” (Royal Society for the Welfare of Norway). 

By M. Kkosby 

General Secretary. 


In 1907, H Five, then Professor of Agriculture, later Agricultural 
Councillor, collected infomation on farming conditions in several districts 
in the east of Norway (See Tidssknft for del norske Landbruk [Review of 
Norwegian Agriculture], 1909, p. 21 et seq) 

In 1910, S Five, obtained a scholarship awarded by the "Society 
for the Welfare of Norway 99 foi the purpose oi studying research methods 
relating to economic conditions of agriculture in Germany and Switzerland 
In the Review of Norwegian Agriculture for 1910, p. 315 et seq , he 
gave an account of the manner in which it was proposed to carry out this 
work in Norway, as the “ Society for the Welfare of Norway " had decided 
to take up the question, and, in 1911, established a Research Office regard¬ 
ing farming conditions 

Two main objects were proposd 

1) To work so that complete well ordered accounts might be kept 
generally by farmers. 

2) To collate the results of the accounts of various types of agricul¬ 
tural properties in different parts of the country, to elaborate them, and 
to endeavour, as tar as possible, to make them useful to practical and 
theoretical agriculture 
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i) Since 1915, the work done with the object of generalising book¬ 
keeping has consisted chiefly in giving annual courses of instruction in 
book-keeping for agricultural officials. These officials, in turn, hold courses 
of instruction for the fanners in the districts. In this way it is hoped 
that, with the help of these local courses, every farmer who wishes to keep 
accounts of his farm may be given instruction. The number of farmers 
who have received imtruction in this way from 1915 to 1920 was as fol¬ 
lows 


In 1915.1126 In 1918 . . 209 

1116 .1148 » 1919.4S1 

1917. 516 1 1920 • • - about 1250 


The considerable decrease in the number during the years 1917-1919 
was due to the fact that, during these critical years, it was difficult, both 
for teachers and farmers to find time for accounts. 

The Research Office tries to help progress in book-keeping by selling 
accounting requisites direct to the farmers. 

2) Researches relating to the farm itself are based on an intimate 
collaboration between the Office and the tanners who have signified their 
willingness to participate in such work by giving information regarding 
the economic situation in agriculture. The Office makes use of a special 
system of book-keeping which is explained in detail in H. Five's 
book entitled Veiledning i landbruksregnskap (Text-book of Agricultural 
Book-keeping). The accounts year runs from April 1 to March 31. 

The farmers who have agreed to participate in the researches are 
instructed by means of a short course, in the system and the work 
they have to do. The farmers are specially asked to make daily entries. All 
work of abstracting and checking is done by the Office, which, at the time 
the first balance sheet is made out, helps to determine the more difficult 
entries; moreover, the book-keeping is controlled for a certain time af¬ 
ter accounts have been opened. By distributing the work in this way. 
the work and time required from each particular farmer is restricted. 

It is quite understood that such an organisation of book-keeping 
is necessary when results of accounts axe to be obtained fiom small agri- 
culiural holdings . It is chiefly in such cases that knowledge of the manner 
in which the work should be done is lacking and that there is the smallest 
amount of time available for keeping accounts. This has great importance 
in Norway, where the properties in most cases are small agricultural holdings . 

Besides making out a complete balance sheet as on April 1st, the farm¬ 
ers who co-operate in this work keep a combined cash-book and day-book 
1 called “cash day book") arranged according to the "system of head¬ 
ings. ” The Office advises them to enter the totals of the entries in one 
place, the cash entries under the heading “ Cash ", and the credit entries 
under the heading " Total" before the heading "Cash", and to refer it 
to the Office to constitute a partial double-account. Most of the farmers 
take advantage of this offer, which makes it easier to keep the book. 

The farm labour employed, the work done by the farm horses, as well 
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as the land under various crops and their yields are entered on special 
forms. 

In the accounts a distinction is made between “professional use” 
and “ used for consumption . ” Professional use is subdivided into:— 
a) Farming strictly speaking, including the production of crops and the 
upkeep of farm animals; b) the forest; c) subsidiary business, or business 
outside a) and b ). Used for consumption is divided into a) Domes¬ 
tic economy; b) private consumption. It is chiefly information concern¬ 
ing professional use called iarm, that was desired and which has been most 
completely elaborated. On special printed returns the transactions are 
subdivided and the more important entries are carried forward separately 
both as gross and net totals under receipts and expenditure ; the latter 
are called net receipts and net expenditure of the farm (1). 

The number of accounts worked out each year has been: 


For the 1st accounts year (1911-1912). 39 accounts 

> 2nd (1912-1913) .42 » 

* 3 r <* * » (1913-1914). 73 » 

» 4th > > (1914-1915). 82 » 

» 5th » » (1915-1Q16). no J 

> 6th > » (1916-1917).101 > 

) 7th > > (1917-1918) • . . . 92 » 

> 8th > > (1918-1919).102 j 

> 9th > > (1919-1920) . . . about 100 » 


For the year 1920-1921, the number will be greater, several partici¬ 
pators having been inscribed commencing from April 1, 1920. The far¬ 
mers who take part have not to bear directly the cost of these researches. 
Instruction, material, publications and the work of working out the 
balance sheets are provided gratis ; in return the Office reserves the right 
(guaranteeing discretion) of publishing such of the results of the research¬ 
es as may be ot public interest. 

The disturbing influence of the war on the level of prices and the 
excessive increase in prices which occurred during the war years have 
made research work relating to farming conditions of the last few years 
extremely difficult. As has been noted in the last reports, it is, in these 
circumstances, very difficult, not to say impossible to judge correctly the 
results Ox the different years from an accounting standpoint. It is im¬ 
possible to avoid variations in the reports between the results of accounts 
ot different agricultural properties and of different districts, variations 
which are not caused in an enthely objective manner. 

In order to make the best possible comparison of the different accounting 
years, the attempt was made to prevent, as tar as possible, the super¬ 
values from figuring directly in the balance sheet. Thus, no super-value 


(1) See on this subject:— H Five, " Results of book-keeping on agricultural pro¬ 
perties in Norway” No. 7, for the year April 1, 191 j.-Harch 31, 1915. (Ed.) 
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lias been entered for the land, buildings, machinery, etc., except when there 
Tia;g been corresponding expenditure in the way of improvement. 

3) Besides the work undertaken with the two objects above men¬ 
tioned, the Office has, since 1916, annually collected information regard¬ 
ing increase of wages tor the more important kinds of wages in agriculture. 
In 1916 and 1920 information was also collected regarding hours of work, 
their number, distribution, etc. The publication of this information has 
so far co nsist ed only in annual provisional abstracts relating to wages, 
as it has not yet been possible to publish detailed information. 



SECOND PART 

ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

700 - The Agricultural Development of Brazil in the “Message” of H. E.Epitaeio 
Pessoa, Addressed to the National Congress at the Opening of the Xlte Legislature. 

— Rio de Janeiro, May 3, 1921. 

The message addressed by the President of the United States of 
Brazil, Epitacio Pessoa, to the National Congress on the occasion, of 
the opening of the Xlth legislature may be defined as a complete review 
of all work in progress and a truly dynamic programme of further under¬ 
takings. The problem of agriculture is also fully considered. 

After dealing with the important question of emigration and the crea¬ 
tion of new centres of colonisation to which the Government of the Re¬ 
public is devoting every effort, the President dealt with the work of the 
Department of Agriculture. 

The following is a short statement of the more interesting points 

Agricultural College. — The College of Agriculture and Veteri¬ 
nary Medicine was re-organised by Decree No. 14120 of March 29, 1920. 
A course of industrial chemistry has been added, so that the College now 
includes 3 classes of higher studyFarm engineering, veterinary med¬ 
icine, and industrial chemistry. 

A demonstration field for experiments, which will be visited by the 
fourth-year agricultural student, has been established at Deodoro and 
placed at the disposal of the College. 

Biological Institute of Agricultural defence (See R., April 
1921, No. 442). 

General Agricultural Experimental Stations. — The first 
agricultural experimental Stations were created by Decree No. 8319 of 
October 20, 1910. The work of the General Station deserves special 
mention, especially as regards the selection of the sugar cane and the 
remedies against Tomaspis parana Distant, one of the worst pests of 
citrus plantations. 

Agricultural apprenticeships. — These receive and keep out of 
the way of vice thousands of young people under age, who are employed 
on work in the fields and whose future professional work is thus pre¬ 
pared for. 
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The number of these apprenticeships, which are subsidised by the 
State, increases constantly and their good effect becomes increasingly 
manifest. 

Service of agricultural inspection and propaganda. — This 
Service specially looks after the organisation relating to the preparation 
ox an agricultural map, an indispensable guide for the exploration and tho¬ 
rough evaluation of soils. The Service has already divided each State 
into physiographical zones according to conditions of soil, climate and 
altitude, and the extent and distribution of cultivation. These data 
will be registered and completed after examination of the geological 
returns. 

The propaganda Service also encourages the use of fertilisers, of 
which in 1920, it distributed 30 000 metric tons; this is, however, a 
very small quantity in view ot crops which require much greater amounts, 
such as coffee and sugar cane. In 1920,6or tons of good seeds were distri¬ 
buted among farmers and they were supplied with 35 226 fruit tree plants. 

Regarding control of plant diseases, 4131 cases of formiddes, 10 cases 
ses of carbon bisulphide and 2697 kg. of various insectiddes were distri¬ 
buted. 

Experimental Station for the cultivation of cereals. — Re¬ 
cent investigations have shown that Brazil could produce all the wheat 
required for local consumption. In the States ot Rio Grande do Sul, 
Parana, Santa Catharina, there are great areas where the conditions of 
soil and climate are admirably suitable for wheat growing. 

In addition to the arrangements already made for increasing the 
production of wheat, the Brazilian Government has instituted an Exper¬ 
imental Station for the cultivation of cereals at Alfredo Chaves (Rio 
Grande do Sul). The land placed at the disposal of the Institute covers 
75 hectares and has been suitably divided into plots and pieces for genea¬ 
logical selection and multiplication of selected types 

Although work was not commenced until July, 1920, it has been pos¬ 
sible to make some temporary nurseries, sown in accordance with all the 
rules ot the art, which will help very much the initial selection of the 
parent plants, to be used afterwards in the work of genealogical selec¬ 
tion. The seed has been brought from Uruguay, France and Cze¬ 
choslovakia and comprises 33 varieties of wheat, 6 ot barley, 11 of oats 
and 2 of rye. Two similar Stations have been organised for the States 
of Santa Catharina and Parana. 

Seed Service. — Decree No. 14 825, of August 24, 1920, created a 
Seed Service charged with the multiplication and selection of seeds, ex¬ 
periments ot adaptation and acclimatisation, genetic researches on the 
use of good seed. 

Fields for production of and experiments on, selected seeds have 
already been organised at the Stations ot Deodoro, Rezende and S. Si- 
mao. The first produces 400 hectolitres of maize and 37 hi. of rice ; the 
second 600 hi. of maize and 2 000 hi. ot rice; the third 900 hi. of maize 
and 255 hi. of rice. 

* [*••] 
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The results obtained prove that it is desirable to constitute new 
fields suitably distributed all over the country in accordance with the 
commercial conditions and the environmental conditions of the different 
zones. 

Commercial classification of agricultural produce. — The 
necessity of establishing, as has already been done in the case of coffee, 
a commercial classification of certain agricultural produce for which 
there is a large trade, such as rubber, cotton, cereals, textile fibres, cocoa 
and tobacco, is now recognised, as ungraded products placed on a foreign 
market are always valued below their real worth. 

The Government is already taking an interest in the solution of this 
important question. 

Cotton Service. — The Cotton Service, created by Decree No. 1417 
of March 27, 1919, has at length, after a period of preparation, been 
able to commence its work and the utility of this new Service is becoming 
more clearly marked. At a time when a lack of raw material is felt in 
the manufacturing centres of the whole world, Brazil naturally takes 
a keen interest in the production of an article so much in request fi). 
Experimental Stations and testing fields have been instituted for the im¬ 
provement, selection, and propagation of the best varieties, for the study 
and improvement oi local varieties, for the control of diseases ot cotton, etc. 

By means of enquiries and statements made in the different States 
it has been possible to identify diseases of cotton, some of which are 
quite new to Brazil Among those previously known may be mentioned 
Pectinophora (Gelechia) gossypidla and Alabama argillacea , which cause 
damage which is estimated, in some cases, to amount to 80 and 90 %. 
To prevent the introduction of foreign parasites, a Service of supervision 
and control is required; agencies tor this have already been constituted 
in some ot the cotton-producing States. 

The results obtained in the States of Sergipe and Parahyba for the 
control of Pectinophora gossypidla are most encouraging; their example 
will also be followed by the other States. To complete the work the Fed¬ 
eral Government will send out and distribute all necessary instructions 
to the competent authorities and agencies so as to legulate control and 
make it more efficient. 

The Cotton Service has carried out a series of investigations relating 
to the sterilisation ot seeds and to the pernicious effects of too high tem¬ 
perature in insufficiently ventilated store houses. At present 2 co-ope¬ 
rative fields are being organised in the State of Maranhao, 3 in Piauhy, 
2 m Rio Grande do Norte, 5 in Parahyba, 4 in Pemambouc, 1 in Ala- 
goas, 4 in Sergipe, 2 in Bahia, and r in Minas Geraes, 


(1) Regarding the possible development of cotton cultivation in Brazil, see the very in¬ 
teresting Report made to the Brazilian Minister for Foreign Affairs by Dr Deodeao be Cam¬ 
pos, Commercial Attache to the Brazilian Embassy at Rome and Delegate for Brazil at the 
International Institute of Agriculture (Boleltm do Mtnisierto des Relagdes Evter tores, No x6. 
Rio Taneiro, Oct 1930) (Ed) 

[»*♦] 
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District Officers will distribute selected seeds, carbon bisulphide, 
and other disinfectants with all necessary instructions; they will establish, 
control and quarantine for seeds intended for plantations or for export. 

Experimental fields are being prepared at the two Experimental 
Stations of Maxanhao and Parahyba; they are intended for the selection 
of indigenous plants, for fixing the positive characters of those plants and 
for the acclimatisation of exotic varieties. 

A collection of samples of all kinds of Brazilian cottons is being made 
for the purpose of an Exhibition and a commercial classification of this 
product is also being worked out. 

The Federal Government has made numerous regulations relating 
to customs and fiscal matters, control against fraud and abuses, with the 
object of encouraging and increasing the protection afforded to cotton 
cultivation in the Republic. 

Vegetable oils. — When the immense area of the coastal zone, 
still largely uncultivated, is considered and if the fact that Brazil grows 
a very large number of oil palms is also remembered, the enormous wealth 
which might be derived from the cultivation of these palms invites thought- 

The most important palm is the coconut, which elsewhere does not 
produce fruit until the 8th year, whereas in the climate of Brazil it begins 
to produce from the 4th year, especially when it is grown close to the sea. 
Next in importance comes the “ babassu M palm which grows chiefly 
in the States of Piauhy and Maranhao. Exports of the produce of this 
palm have reached, in less than 10 years, the value of about 13 million 
milreis. 

The '* tucum ” and 4 * macahubeira ” palms may also be mentioned 
and there are other palms, little grown at present but which may give 
good results later on. 

Fruit-growing Station of Deodoro. — Experimental fields at 
this Station were brought under cultivation in 1920 for the seed Ser- 
viceji vine growing, tobacco, the Biological Institute of Agricultural 
Defense and the Agricultural College. 

The Station has sent out 13 209 orange and 444 mango grafts. The 
Experimental Station of Patagones (Argentina) has sent this Station a 
collection of various European and Asiatic fruits and the material for study 
is constantly being added to. 

There are two special sections for the cultivation of the vine and 
of tobacco. 

Experimental researches concerning the registration and study of 
the best exotic varieties of vine as well as the selection and multiplication 
of varieties already acclimatised, have been undertaken at the Station. 
It will soon be possible to dispose of materials that will enable each region 
to be supplied according to its special conditions of soil and climate. Spec¬ 
ial arrangements have been made to expedite the control of phylloxera 
and diseases of the vine. 

The nursery contains 30000 vine stocks of 52 of the best varieties. 

In addition to the introduction of exotic varieties of tobacco, the 
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Station is also working on the improvement of indigenous varieties by 
selection and hybridisation. 

Sericulture. — An Experimental Station for Sericulture, has been 
instituted at Barbacena, with the object of organising an important move¬ 
ment in favour of this branch of production. 

Motor cultivation. — Owing to the scarcity of labour, the Gov- 
vemment recommends and facilitates in every way the general use of 
mechanical ploughing. Regarding the purchase of agricultural machinery 
generally, of selected seeds, insecticides and fungicides, the Government 
provides the farmers with these articles at cost price. 

IyivE stock: and breeding. — By means of special credits the Gov¬ 
ernment hdps and facilitates the importation of well-bred animals for 
breeding purposes; a large number of first class animals has thus been 
distributed to Zootechnical Institutes, in accordance with the environmen¬ 
tal requirements of the different States. 

In 1920, the Zootechnical Institute of Pinheiro sold 44 bulls (of which 
36 were bred by the Institute), 11 donkey stallions, 214 boars, and 22 rams. 

The Zootechnical Institute of l^ges and the Experimental Demon¬ 
stration Estates in Santa Marca and Ponta show similar activity and have 
developed similarly. 

To facilitate State work, a suitable subdivision of work of a technical 
and fiscal character has been provided for the Service of inspection of 
meat and its derivatives, the cattle trade, milk and its derivatives, pro¬ 
tection against disease, etc. 

Work and researches with the object of obtaining immunity against 
babesiosis are strenuously carried out; experiments have been made on 
239 animals (of which 122 belong to the State) and only 7 (2.95 %) died 
under treatment. Important centres of epizootic disease have been re¬ 
moved and the infected regions in the States of Minas Geraes and Rio 
Janeiro have been reduced to very small areas Owing to the recent 
re-organisation of the Directorship General of Zootechnology, the Govern¬ 
ment will in future be quickly informed of cattle disease, so that such 
prophylactic or therapeutic measures as may be necessary can be at once 
applied. 

Hygiene and Public Heaith. — The Federal Government, in 
co-opeiation with the different States of the Republic, is organising in 
a most up- to-date manner the Services which have for object the isola¬ 
tion and extinction of epidemic foci. Thus isolation hospitals and sa¬ 
natoria tor tuberculosis, leprosy and venereal diseases have been insti¬ 
tuted. The Oswaldo Crus Institute merits special mention in connection 
with the study of tropical diseases; yellow fever is almost extinct. 

In rural centres the work of prophylaxis and treatment was amal¬ 
gamated and centralised by means of agreements between the Governments 
of Minas Geraes, Maranhao, Parana, Pernambuco, Para, Parahyba, Rio 
Grande del Norte, Rio de Janeiro, Alagoas, Bahia and Matto Grosso. 

Decree No. 3987 of January 2, 1920, has attached the Institute of 
Serotherapy to the Oswaldo Crus Institute as the technical section for the 
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culture, preparation and supply’ of vaccines and for the organisation of 
the sanitary Services relating thereto. 

During the first quarter of 1920 the Institute has furnished the 
Health Department with 183 000 tubes of vaccines. 

731 - Spontaneous Sulphuretted Hydrogen Fermentation: Effect on Seeds of Legu- 
minosae and Digestive Troubles Caused by Poisoned Flour.— See No. 706 of this 

Review . 


CROPS AND CULTIVATION 

702 - The Influence of Temperature and Rainfall on the Yields of Certain Kinds of 
Wheat at Svalof and Ultima, Sweden. — Recent Development of the Organisa¬ 
tion of the Service of Agricultural Meteorology in ^Sweden. — waixj&n, a., in Geo - 
. H rafisku Annaler, Year 1920, Part. IV, pp. 332-357. Stokholm, 1920. 

Results of a series of obseivations on the course cf meteorological 
factors, the growth, and yield in grain and straw of Samm* tsvete. Bore, 
aud Grenadier wheats at the two Stations cf Svalof and Ultima. 

Sammetsvete (Svenskt Sammetsvete) is a selected indigenous Swedish 
wheat {Svenskt Landvete) ; it is noted for its great resistance to winter 
cold, which enables it to give satisfactory crops even under very severe 
clima tic conditions. It is also very early but it has the defects of weak 
straw and poor lesistance to rust. 

" Bore ” uheat fBorevete) originated from English wheat cultivated 
at Svalof Though not so resistant as the indigenous wheat to the rigours 
of winter, it is, however, sufficiently so, as to permit its flourishing in 
those regions of Sweden that are south of Malar. Its straw is strong, it 
ripens late and has poor resistance to rust. 

“ Grenadier ” wheat is a selection from the English wheat 41 Shiriff *\ 
In strength of straw and date of ripening it does not differ from “ Bore ” 
wheat which it resembles also in its susceptibility to rust: it stands cold 
badly and suffers from it even in the most southern districts (Scania). 

Statistical data regarding the production of grain and straw are avail¬ 
able for the following periods:— Sammei^ietc 1S90-1917 (at Svalof), 
1897-1917 (at Ultuna) * Boe 1S96-1917 (at Svalof), 1897-1917 (at Ultima); 
Grenadier 1S95-1915 ^at Svalof). 

Regarding meteorological figures, temperatures and rainfall have 
been registered irom one month of August to another; the data have 
been taken from the records of the meteorological Observatory of Lund, 
the nearest to Svalof, and the records made at that station have been 
used for Ultuna. 

Temperas cee and yitld rsr grain. — If the coefficient of correla¬ 
tion between the yield in grain and the temperatures of different periods 
is calculated, it appears that, for a good harvest, low temperature in autumn 
and high temperatures during the rest of the growing season are required. 

The negative correlation between the autumn temperatures and the 
harvest (September and October) becomes positive at Ultuna (+ 0.34 
for Sammet and 4* 0.26 for Bore), whilst at Svalof the negative values 
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are always rather high (— 0.37 for Sammet, —0.41 for Bore, and —0.30 
for Grenadier). This different behaviour is explained by the fact that 
sowing is much later in the north than in the southern districts and that 
September *md October temperatures are required to ensure good growth 
of the young plants beigre winter. On the other hand no such need is 
felt in Scania where the temperatures are always high. In August the 
coefficients are always negative both at Svaldf '—0.27 for Sammet) 
and Ultuna (—0.36 for Sammet and —0.21 for Bore), and the same is 
the case for the months of November and December (Bore and Grenadier 
wheats with positive coefficients, but very low ones, constitute exceptions 
at Svaldf). It is not easy to explain the negative correlation between the 
autumn temperatures and the harvest. Nii^son-Ebee, in his work 
entitled “ Good and bad years for wheat in Scania ”, asserts that exces¬ 
sive heat during the first stages of growth induces luxuriant growth which 
predisposes the plant to the attacks ot Lepto^phaeria herpotrichoides and 
to lodging. 

In the months of January and February there are positive coeffi¬ 
cients which are sometimes very high *— At Svalof, for Sammetsvete and 
February temperatures + 0.33 ; for Bore + 051; at Ultuna, + 0.17 
for Sammetsvete and + 0.49 for Bore. These data also show the greater 
resistance of Sammetsvete to low temperature. The temperature of the 
months March and April, when winter passes into spring, is very impor¬ 
tant for the growth of the plants as can be seen from the positive values, 
sometimes very high, of the coefficient of correlation, especially at Svaldf. 

At Svalof:— April temperature and yield in grain of Bore wheat, 
r =- + 0.49 ; of Grenadier wheat, + 0.17 ; March temperature and yield 
of Sammet wheat, + 0.28. 

At Ultuna the coefficients are lower: — March and Bore, + 0.30 ; 
March and Sammet, + 0.20. 

High temperatures in winter and spring are therefore very generally 
favourable to grain; the coefficients of correlation do not, however, ena¬ 
ble the different eventual behaviours of each variety to be determined. 

For the months of May and June the coefficients of correlation are 
nearly all positive, especially for Bore (+ 0.66) and Grenadier (+ 0.62) 
at Svaldf At Ultuna the coefficient for Bore is negative 

The mo^t important period is, according to Nibssox-Ehle, that 
which follows immediately after the flowering stage, at the end of June 
or the beginning of July; high temperatures at that period would have 
a very favourable effect. But that point does not seem to have received 
any certain confirmation from the present series of observations; the coef¬ 
ficients of correlation between the yield and the July temperature are low 
and often of contrary signs. Thus Bore gives r *-=. + 0.32, while Sam¬ 
met gives, for the period 1896-1917, r = —0.16. 

Perhaps higher correlations relating to shorter periods might be 
given, relative to each stage of vegetation ; but for that phenological in¬ 
formation is ladrirg. 

Raineael and harvests. — The influence of rainfall on the yield 
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in grain appears through a series of rather low coefficients. However, 
for the Bore and Grenadier varieties, if reference is made to the rainfall 
of October at Svalof, positive coefficients worth noting are found (+ 0.27 
and +0.41 respectively), while for Sammet the coefficient is negative, 
though very low. For Sammet and Bore the correlations are positive 
with January and negative with April and May; the latter result agrees 
with Nh^sson-Ehle’s opinion that wheat does not mind a dry spring on 
good soils, but is rather injured by rain and excessive moisture in spring 
and the beginning of summer, which tend to lodging and the development 
of disease (Pnccinia glumarum and Lepiosphaeria herpotrichoides). 

At Ultima, the phenomena appear in a slightly different form; a 
high negative coefficient for December rains (Sammet —0.54 and Bore 
—0.55). This is perhaps due to snow lying on soil not yet frozen. 

For January, there are positive coefficients as at Svalof; then, con¬ 
trary to what happened at Svalof, positive coefficients also in May; it 
appears therefore that a dry spring is felt more at Ultima than at Svalof. 

To sum up 

1) For a good yield of grain at Svalof low temperatures from 
August to November are required ; at Ultuna, however, that cold period 
should be broken by high temperatures in September and October. 

2) High temperatures in winter and spring give positive results 
in both places. 

3) At Svalof, rainfall in November and December has no noti¬ 
ceable influence on the harvest, whereas at Ultuna it is decidedly inju¬ 
rious. 

4) Abundant rainfall in spring and summer is rather injurious at 
Svalof and very favourable at Ultuna. 

Regarding the behaviour of each variety, it has only been possible 
to define it very slightly. At Svalof: — 

1) Heavy rainfall in October would suit Bore and Grenadier, but 
would.be detrimental to Sammet. 

z) High winter temperatures have a much more marked positive 
effect on Bore than on Sammet (the same is true at Ultuna). 

3) Grenadier stands rain and excessive moisture in spring much 
better than Bore and Sammet. 

However, the results of these researches are insufficient to enable 
accurate indications of the character and behaviour of each variety to 
be formulated: data relating to the most important stages of the vege¬ 
tative period, with the help of which the relationship between the plant 
and its environment would be more clearly indicated, are completely 
wanting. 

Hence the necessity of observations on the growth of the plant in 
open fields and the course of meteorological factors It is with that 
object that the author has begun in Sweden, with the cooperation of 
the “ Sveriges Allmanna Lantbrukssallskap ” and on the lines indicated 
by Prof. Azzj, to collect bio-meteorological observations rela t in g to each 
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variety of the more important species of cereals, helped in this work by 
farmers and agronomists. 

The information collected at the Central Office of Meteorology and 
Hydrography is afterwards completed by the addition of those meteoro¬ 
logical data which are most important for the growth of plants. 

The following forms are so used for autumn wheat in Sweden 

Autumn report for the co mmu ne of . . 

Province of.Owner 

1) Kind of wheat. . 

2) ... 

3) Area sown: .. . . 

4) Quantity of seed:. 

5) Quality of seed .. . 

6) Date of sowing: . . 

7) Method of sowing: .. 

8) State whether the sowing was early or late and give reasons :. 

9) Kind of Soil: . 

10) Drainage:. 

11) Previous crop:. 

12) Physical properties of the soil: .. 

13} Manuring : .. 

14) Moisture of the soil at the time of sowing:. 

15) Favourable and unfavourable conditions at sowing:. 

16) Date on which the young seedlings appeared:. 

17) State whether the birth was advanced or late and what were the presumed causes 

18) Conditions favourable or unfavourable to germination: .. 

19) Growth of the wheat: .. 

20) Remarks.. 

Winter report. Commune of. 

Province of.Owner 

1) Kind of wheat: . 

2) I,ine:. 

3) Information regarding snow during winter (depth of snow, uncovered places, etc.}: 

4) Information regarding frosts during winter (date of freezing of the soil and date of thaw¬ 
ing : depth to which frost penetrated the soil; etc.):. 

5) Data relating to the crust of ice.. 

6) Stagnation of water from thawing: ..*. 

7) Date when tillering com m enced.. 

8) Whether late or early and what were the presumed causes:. 

9) Conditions which were favourable or unfavourable to the wintering of the wheat: - 

10) Remarks:. 

Summer report. Commune of. 

Province of. Owner 

1) Kind of wheat.. 

2) I4ne:. 

3) Surface dressings given in spring: .. 

4) Date of formation of ears..*. 

5) Whether early or late and causes: .. 

6) Conditions which have been favourable to formation of ears: 

[*«] 
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7) Moisture of the soil before and. after formation of ears: . . . . 

S) Frosts from the time of renewal of growth up to formation of ears: .. 

l) Date of flowering.*. 

10) State whether it was early or late and give reasons:. 

zi) Conditions which have been favourable or unfavourable to growth during the period 

comprised between the formation of eats and flowering:. 

13) Frosts during that period.. 

13) Date of ripening:. 

14) State whether it was early or late and give reasons.. 

15) Conditions which have been favourable or unfavourable during the period comprised 

between flowering and ripening.. 

16) Frosts during that period: ..- - • .... 

17) Remarks:. . 

Report on the harvest in the Commune of. 

Province of.Owner .. 

1) Kind of wheat.. . . - 

2) I/ine • . 

3) Date of reaping . . . . .... 

4) State whether it was early or late and give reasons. ... 

5) Conditions which were favourable or unfavourable to reaping. 

t>) Frosts during the period comprised between ripening and harvesting.. 

7) Yield in grain per hectare, kg. ■ . .... 

8) Yield in straw per hectare, kg. 

q) Quality of the grain (kg. per hectolitre): .. 

10) Remarks: . 

In this way the Central Office will collect all data required for replies 
to the questions contained in Prof. Azzi's international forms and these 
forms will be filled up for Sweden at the Central Office of Meteorology 
and Hydrography at Stockholm. The whole of this work must facili¬ 
tate the study of problems in agricultural meteorology, help in solving 
them and contribute to the development of the new science, agricultural 
ecology. 

703 - Study of the Bacterial Flora of the Soil.— x Bargagu-petrucci, G.,in the AM 
della j?. Accademut de 1 Gcor&ftU, Year CXyVIII, Yol. XVIII, Part I, Scientific section 
pp. 37-4b- Florence, Jan. 19^1 — II Meeting of March 13, 1921. Ibid., Historic and 
official portion, pp XVTI-XCin. 

I. — At the Third Congress of the “ Sodeta italiana per il progresso 
delle Scienze ”, in 1913, the Section of Botany passed and presented 
to the general meeting the following resolutions:— 

“ The Congress, considering that the bacterial flora of the soil has 
a most important influence on both wild and cultivated vegetation by 
the changes and the chemical and physical action which it is able to pro¬ 
duce and exercise; considering also that the bacterial flora may vary 
profoundly under the influence of the geographical, geological climatic, 
physical and chemical conditions of the soil, expresses the desire that 
a systematic and accurate study of the bacterial flora of the various soils 
in different region* of Italy and of the Italian Colonies shall be undertak¬ 
en, in the interests oi science and of national aud colonial agriculture. 
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Referring to this resolution, the author explains briefly, with exam¬ 
ples, the importance of the bacterial flora of the soil and of its geogra¬ 
phical distribution. He remarks that the whole civilised world abounds 
at the present time in astronomical, meteorological, geodynamical ob¬ 
servatories, etc, which make their observations in a systematic manner 
while keeping dose and constant relations with each other, the first with 
the object of compiling, b 3 T means of well-organised collaboration, the 
map of the heavens, the second for registering the rainfall or the wind, 
the third for analysing the movements of the earth’s crust; work so or¬ 
ganised becomes infinitely more useful than the greatest effort that one 
of these institutions could accomplish alone. Why should not the same 
be done in the domain of microbiology? 

The problem might be stated practically in the following way:— 

i) To study and establish relatively simple and practical methods which will enable 
indications to be furnished regarding the ditferent biochemical forces in soils (nitrifying, 
denitrifying, ammonifying, oxidising or reducing). 

3) To examine, by means of these methods, the largest number of soils in the most 
diverse conditions, taking care to keep an exact account of these conditions. 

3) To sum up and co-ordinate the data collected so as to draw from them general con¬ 
clusions and practical rules that may be of use to agriculture. 

The first and the last parts should be entrusted to an Institute of 
to a Laboratory which would fulfill the functions of a central office (and 
it is by the creation of such an organisation that a commencement should 
be made), which would decide the methods to be adopted, formulate the 
most important questions to be solved and then collate the data collected 
so as to draw from them suitable conclusions. The second part should 
be entrusted to the greatest possible number of institutions and even of 
individual specialists, who would undertake to carry out the researches 
indicated, by means of the methods adopted and with scrupulous pre¬ 
cision. 

II. — In the discussion which took place on the subject of Barga- 
GLI-PetruCCi’s paper the President expressed the desire that the Inter¬ 
national Institute of Agriculture might help in the realisation of the pro¬ 
posed programme and the meeting ended by the nomination of a Commit¬ 
tee to study the question thoroughly. 

704 - The Manurial Value of Carbon Dioxide. — 1. boenemann, f , KoHens&are and 
Pflanzenwachstum, in BicdermnWs Zentralblatt, Year 49, No. 13, pp. 431-460. Leipzig, 
Dec., 1920. — II. Fischer, H , Neuere Erfolge der Kohlensauredfingen, in MtUeilun- 
%en der Deutschen Lindwirtschafts GeseUschn.fi, Year 35, No. 30, p. 373. Berlin, May, 
1920. — III. Claassen, H. Begasung der Pflanzen mit KoblensAure, in Chemtkcr Zeft- 
»»e. Year 44, Nos. 95 and 130. C 6 then, Aug, and Oct. 1920. — IV. Rippel, A., Koh- 
lens&ure und Pflanzen, in Fuhhnss Landwirtschafthche Zeitunq , Year 70, Nos. 1 and 3, 
pp. 7-11. Stuttgart, Jan. 1921. — V. Riedel, F., Die Aussichten des Koblens&ure- 
dungeverfahxens mit Hilfe von Abgasen, in Chemiker Zeitunz, Year 45, No. 20, pp. 157- 
138. Cdthen, Feb. 15,1921. — VI. Bornemanw F., KohlensAure und Pflanzenwachstum, 
in Mittetlnftzen der Deutsche » Landwirtschafis-GeseUschaji, Year 35, No 51, pp 693-695. 
Berlin, Dec. 18, 1920. — VII. Idem, Die Kohlenstoff Emahrung der Kultuxpflanzen, 
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in FMing's LandwtrtschafUche Zetiung, Nos. 1-2, pp. 1-7. Stuttgart, Jan. 1921. — 
VIII. Idem, Zur Kohlenstoffernaimng der Kolturpflanzen, in Deutsche Lnndurirtschaft- 
Itche Presse, Year 48, No. 25, p. iqi. Berlin, March. 30,1921. — IX. I^emmermann, O., 
Ueber die Kotf ens§uxeern3hrung der Pflanzen, in Mitteilvngen der D. L. G., Year 36, 
No. 31, pp. 696-699. — X. Geriach, Die KoMensAuieeniAhnmg der Pflanzen tmd der 
StaUdflnger, in Mitteilungen der D. L, G., Year 36, No. 9, pp. 147-250. Beilin, Feb. 26, 

1921- 

I. Carbon dioxide and plan? growth. — Bornemann states that 
the weight of the crop depends very much on the production of carbon- 
dioxide (C0 2 ) in the soil, and that market-garden crops only get their 
carbonic food by assimilation of C0 8 produced in the ground through 
the leaves and not from C0 2 present in the air, in the average proportion 
of 0.03 % by volume. The greater the bacterial activity in the soil, the 
greater the production of C0 2 and the stronger the current from the soil 
to the leaves. That activity in favoured by the number of times the soil 
is worked and by organic manuring. If the above-ground, gaseous, 
supply through the leaves is greater than the underground mineral sup¬ 
ply through the roots, the plant is forced to store up reserves (starch, 
sugar, etc.) or to form organs which consume more especially carbon (C), 
such as flowers. If, on the contrary, the underground supply is greatest 
and more especially the supply of nitrogenous material, the plant forms 
organs whose construction requires plenty of nitrogen, such as leaves, 
leaf-buds, chlorophyll-containing parts. Variations in lighting and in 
in the supply of water or C0 2 , according to the periods of growth in which 
the plant happens to be, suffice, according to Bornemann, to lead the 
crop in one direction or another so as to give a greater yield. Legumi¬ 
nous plants, potatoes and root crops only give high yields, if they are 
under high carbonic pressure ; the author deduces from this their prefer¬ 
ence tor organic soils. In these crops the supply through the roots 
should first be increased by an abundant supply of nitrogen and water, 
until great leaf surface is developed; after that up to harvesting, supply 
through the roots should be restricted and supply through the leaves in¬ 
creased by means of weeding and sparing use of nitrogenous manures 
and watering ; it is only in this way that heavy crops of beet can be ob¬ 
tained. 

Cereals use the soil chiefly in the earlier stages of growth. Borne¬ 
mann states that tillering is affected by a high carbonic pressure, 
but when the stalks begin to lengthen (“ Schossen ”), and the leaf surface 
decreases with diminished carbonic pressure, the aerial supply also tends 
to take the lead because of the progression of the season and of the light¬ 
ing. But to bring to complete maturity all the numerous ears the supply 
through the roots must always be kept ahead of the aerial supply until 
the commencement of maturation, by means of a cover dressing of solu¬ 
ble salts ( 1 ). 


(i) It Is, however, known that at least in southern countries, cover dressings of nitrates 
in late spring, very often decrease the grain yield of cereals (Ed.) 
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The ratio of the two alimentary factors is not easy to regulate in the 
case of oilseed crops. 

Leguminous plants, owing to the ease with which they obtain their 
requirements in nitrogen, water and mineral substances by symbiosis 
or by the effect of their powerful root systems, make the best use, accord¬ 
ing to the author, of high pressures of C 0 2 , the reason why the periods of 
growth are shortest when the production of C 0 2 in the soil is highest. 
If the carbonic pressure is increased, the first flowering is earlier and more 
numerous and the stalks are shorter. 

According to Bornemann these conclusions are experimental and 
the author gives an account of some of them. 

A fine, calcareous, clay-loam soil, which produced only i to 2 litres 
of CO a per square metre per day was covered by a dose-meshed wire 
frame, to prevent damage by birds; under the cage a rectangular piece 
of earth was loosened which ran longitudinally east to west and was i 50 
metres wide; it was subdivided into 12 plots 84 cm. wide. A spedal 
system of metal tubing, placed level with the surface of the ground and • 
formed of tubes pierced with small holes placed in the middle of the plots 
and attached to a orthogonal collector, served to distribute the gas to the 
6 plots on the east only. Each pair of plots, one of which received gas 
and the other none, was cultivated as follows1 and i' winter wheat, 

2 and 2' oats; 3 and 3' Victoria peas, 4 and 4' barley; 5 and 5' broad 
beans; 6 and 6' white mustard. Nutrient solutions were applied during 
growth, and the ground was kept constantly moderately moist, free from 
weeds, raked and hoed. The distribution of C 0 2 through the system 
of tubes commenced on April 7, 1919 after the stalks had lengthened, 
and was continued without interruption up to the following July 13, 
10 hours a day with 68 gm. of C0 2 per square metre, that is to, say to the 
extent that good organic manuring, would provide, theoretically, in de¬ 
composing. 

The distribution of gas to the wheat commenced after tillering. When 
the stems began to increase in length, the leaves of the wheat which had 
been given gas measured 3 to 4 cm. more in length ; the stems were thicker 
and, consequently, the ears were larger and thicker. The lodging of this 
-wheat took place 8 days late. , 

The ratios between the yields of the treated and untreated plots 
at harvest time are given in the following table:— 

The author remarks that the yield of wheat which was treated with 
gas would have been greater if the distribution of the gas had commenced 
earlier and if the supply through the roots had been more abundant. 
As regards the oats and the barley also, the author thinks that the supply 
through the roots was insufficient both in proportion to the greater leaf 
area and to the stronger pressure of the carbonic add gas (x). 


(1) These experiments have been described by Bomshbmann himself in hi« recent work 
KoJtUnsaure und Pftanxenwachstum , p 84 Berlin, Parey, 1930 {Ed ) 
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the actual content of C 0 2 in the air does not constitute an optimum for 
crops. 

III. Gassing plants with carbon dioxide — Claassen criticises 
the partisans of carbonic manuring; he does not deny the facts but he 
does not see by what means industrial, ncn-biological carbonication can 
be applied to fanning on a laige scale. The author believes that, in the 
experiments hitherto made, the difficulties of purifying and distributing 
C 0 2 resulting from the iron and steel industry have not been sufficiently 
considered, whilst the additional value of the increments of production 
is exaggerated. He considers that the increased yield would not cover 
the costs of interest and amortisation of the purifying apparatus, fans, 
and the systems of piping for supplying the gas and the cost of working 
them. 

He states that the whole of the C 0 2 available in Germany would 
only suffice for gassing 270 000 hectares and that, consequently, the me¬ 
thod could only be applied to farming on a small scale and under glass, 
while for farming on a large scale the increased carbonic pressure and, - 
consequently, the increased crop, could only be obtained by means of 
organic manuring, irrigation and suitable preparation of the soil (1). 

Reinau, replying to Claassen states, that what he calls “ automatic ” 
carbonic manuring, that is to say derived from the decomposition of or¬ 
ganic residues in the soil, is certainly the most practical method. Rei¬ 
nau is therefore in agreement with Bornemann, who is now studying, 
with the firm of Laxz, the degree of activity of that decomposition by 
means of rotary tillage of the soil. But he points out that by taking 
some trouble the blast-furnace industry could furnish for many weeks 
pure 0O 2 in sufficient quantity. 

Regarding the high cost of installation of the distributing pipes. 
Reinau thinks that the fields for utilising the Berlin sewage (** Rie- 
selfelder ”) would require a much greater expenditure than Riedel has 
calculated for gassing. He further expresses the opinion that if the State, 
for reasons of hygiene, contributes to the cost of agricultural distribution 
of residues of sewage, it might, for the same reasons, contribute to the 
co^t of installing tubes for delivering C0 2 . 

Reinau also quotes his previous work on the action of wind with 
reference to carbonic manuring. 

Bornemann also replies to the remarks of Claassen ; he declares 
that he has no doubt that gassing with industrial C 0 2 will cause an in¬ 
crease, even of 100 %, in the ciops, but that at present it is a matter for 
technicians to solve the problem in the best way. In the present state of 
affairs non-biological gassing should be limited to kitchen-gardens and 
gardens, while farming on a large scale only has at its disposal automatic 
(biological) gassing, for which it is necessary to make a study of the 
best means to obtain an increased production up to 100 %. It is not 

v i) This pact of Claassbnt’s criticism has been translated in Sucrerie, DistiUerie , Indus¬ 
tries ajncoles. Year 1, No. 1, p. 20. Paris, March 1921. (Ed,) 
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possible to deduce from the results of laboratory experiments, as Ceaassen 
has done, that, to gas I hectare, ioo tons of C 0 2 are required, because 
in the open the economy of C0 2 would be greater. Experiments made 
on sugar beet, mentioned by Bornemann in his recent work, show, on 
the contrary, that the yield of sugar per ha. can he doubled, and with 
a good economic result (i). 

Ceaassen replies to these remarks that small-scale experiments should 
be given up, and that it is not right to charge the State with a portion of 
the expenditure on the pipes. The opinion of BornEmann should also 
be confirmed by repeated experiments on a large scale, all the more as 
it appears difficult to procure the large quantities of organic manure 
required. 

IV. Carbon dioxide and plants. — This is a criticism of the re¬ 
cent work published by Reinau (2} RippEe denies the practical impor¬ 
tance of artificial distribution of CO a to plants. It is true that according 
to MitschereiCh, Pfeiffer, and Kreuseer the CO a of the air may 
become a minimum factor, but Rxppee avers that generally it is not so, 
since in the last 10 years the relative crops have everywhere increased 
without gassing and merely by increasing the soil content of nitrogen 
(X), phosphorous (P), potassium (K) and water (H a O). Furthermore, 
Reinatj furnishes no proof that carbonic gassing alone increases the crop 
and as it has not been proved that the C 0 2 plays a special r 61 e, it should 
only be classed in the category of factors of growth below the optimum. 

REXNAU thinks that carbonic endosmosis is caused in the leaf, accord¬ 
ing to physical laws, by the slight potential difference between the par¬ 
tial carbonic pressures outside and inside the leaf, but Rippee affirms 
that carbonic assimilation is regulated by light which is the effective cause 
of it; it is therefore the plant which regulates the potential difference and 
not vice versa . Physiological phenomena are not explained by physic¬ 
al laws alone. 

It would be fantastic, according to the author, to try to deduce from 
the results of laboratory experiments that the increase of the percentage 


(1) The author refers to field experiments made in xyi7 by Schulze, on the advice of 
Boknema2*n, in Westphalia, in a very rainy district, on 4 ha. of land under intensive cultiva¬ 
tion, with a tendency to compactness, but poor in colloids and rich in very fine sand. The 
experi ment was to determine whether with an abundant mineral manuring (including nitro¬ 
gen', a heavy application of iarmyard manure resulted in a large increase in production when 
the iarmyard manure was dug in superficially shortly before sowing and then submitted or 
not to rapid decomposition by means of rotary tillage with a Eanz " Agricultural motor 
The crop on the land thus tilled gave j-ib quintals of potatoes against 352 quintals on land 
tailed, that is to say where the manure had not been unearthed. Sugar beet gave respecti¬ 
vely 52 8 quintals of roots with 17 9 % of sugar against 392 quintals with 16.4 %. See F. Bor- 
29 RMAN 27 , KohUnsaure and Pflansen&achstwn , pp. 101-102. Berlin, Parey, 1920. (Ed) 

(2) E. Rcxnau, Kohknsdure vnd Pflansen. Em Bettra* zur Kohlcnsioffdun^uns, der 
Pfianse* uttd gift Versuch zu einer qeophystschcn Pfla nsenpJiysiolo&e. Halle, Knapp, 1920. 
See the reviews in Btedermann's Zentralblatt , 1920, p. 352 and in Chemtker Zeiiunz, 1920, 
p. 208. (pgr) 
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of CO a in the air from 0.0300 to 0,0302 % would cause an increased yield 
of 20 ° 0 in a crop grown in open fields. 

RippEU concludes from this that further experiments with carbonic 
manuring are necessary, which will not become a pressing matter until 
growth due to N, P, K and H 2 0 in the soil has readied the optimum 
limit, a condition which is far from realisation. 

V* Opinions on the process op carbonic manuring with waste 
gases. — RiEDEE refers to his previous experiments and then criticises 
the preceeding remarks of Claassen. 

He avers that it is possible to get pure gas from blast furnaces, and 
that large installations of tubing for conveying the gas supply are no more 
difficult than for water supply, lighting, etc. Horst’s experimental 
field for gassing which had an area of 30 hectares was fitted up in¬ 
dustrially ; since manifest indications of gassing can still be seen on the 
edges of this field it follows that in practice the area to be gassed can be 
as extensive as is desired. The distribution of gas can easily be regulated 
and rendered uniform during the day and an excessive concentration 
injurious to the crops is not to be feared Experience will show what 
degrees of concentration are most useful. 

The economic expediency of these gas pipes in agriculture is most 
favourable, especially near blast furnaces situated at a lower level them 
the fields to be gassed. In the neighbourhood of foundries there is also, 
the technical and economic possibility of gassing thousands of hectares, 
at a cost to the farmer of only the main pipe, the distributing pipes and 
the cost of establishment. But economy is not compromised even in the 
case of large fields separated from the factories by several kilometres of 
piping. The branch pipes 25 m. apart and 100 m. long only require 100 m. 
per morgen (% of a hectare) of cement piping of 10 cin. diameter, and 
with some petty repairs they will almost last for ever. 

The power required to force the gas through the japes is also moderate 
if provided by a fan and almost nil (in cost to the farmer) if done by large 
gas machines. 

Riedee states that if lupins treated with gas are worth, green, 2.7 
times the value of non-treated lupins, in a dry state they are worth 2.9 
times the value of non-treated lupins. Thus, BornEMANN obtained, with 
mangolds, 85 % increase in roots as well as an increase of 1.5 % of sugar. 
Gassing therefore makes the root less watery and more savoury. 

The author agrees with Ceaassen and Bornemann as to the necessity 
of encouraging automatic carbonication of soils, but it cannot be denied 
that pipes for carbonication already work successfully where conditions are 
favourable and their use should be extended. 

Appreciable results will have been obtained if only a few hundred 
thousand hectares in Germany are treated with gas (1). 

(1) Bageron, who has translated and annotated Riedel’s experiments, thinks that the 
experiments should be repeated in France near factories in Lorraine, Normandy and 111 the 
Pyrenees Cf La Vie a^ncole it tar ale, Year io, Vol. 18, No 6, p 85 Palis, Feb 1021, 

[»M] 
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VI. Carbon dioxide and the growth op plants. — Bornemann 
affirms that from experiments made by hi ms elf and by others it has been 
shown that well manured and well cultivated soil furnishes more C 0 2 
than the same soil not manured and badly cultivated. He tries to prove 
that the greater fertility of the former is due, at any rate in part, precisely 
to its greater production of C 0 2 . Soil and experimental arrangements 
were'as in the previous experiments of the same author, the plan of which 
is given in the text. However, the carbonication is not automatic; it is 
obtained in the regular method (from non-biological sources) by means 
of pipe distribution. There was no variations in the conclusions whether 
the experiments were made with peas, oats, barley, potatoes, onions or 
turnip-cabbage; they were invariably in favour of non-biological carbon¬ 
ication, which gave increased production which, in the case of onions, 
reached 210 % (1). 

VII. Carbonic nutrition op cultivated plants. — Pfeiffer, 
wishing to criticise Bornemann’s conclusions made pot experiments 
from which he concluded that large yields can be obtained even on pure 
sand without any organic matter and consequently without any C 0 2 
from the soil. 

Bornemann observes that results from pot experiments cannot be 
applied and generalised to hectares by transforming into an area of ground 
small spaces occupied by plants. Moreover his experiments on 3 growths 
in pots, the 1st with air to which CO a was added, the 2nd with ordinary 
air and the 3rd with air from which C 0 2 had been abstracted, have shown 
that, in the first case the plants grew rapidly, accumulated carbohydrates 
at an early stage or flowered abundantly but formed a their root system; 
in the second case the epigeal portion of the plant behaved as in the first 
case, but in a less degree, whilst the root system was ample; in the third 
case, the growth was purely vegetative, without accumulation of any 
reserve material, without flowers or lignification in the stalk; the leaves 
were large but delicate in texture; the root system is sl ; ll larger and,in 
the oat, it even developed in the air. These phenomena are due, according 
to Bornemann, to the different nutritive ratio, nitrogen: carbon (N: C) 
and they could be used analytically. 

As it is certain that the plant can profitably assimilate a larger amount 
of CO a , the question lies in the way it is to be supplied. The author begins 
by abandoning all idea of using industrial carbonication, as proposed by 
Riedel , in farming on a large scale, andjbe thinks that the great practic¬ 
al problem can only be solved by the help of biological , carbonication. 


Jess also draws attention to the same subject in Fiance. Cf. Journal d'AjricuUure pratique. 
Year S5, Yol. 12, No. 12-13. Paris, April 1931. (Ed.) 

(1) Gehretg comments favourably on these experiments of Bornemaitcc a-nrt states that 
by their simplicity and dearness they again prove the great importance of carbonic m am aring 
and that these results are also confirmed by his own experiments made in the summer of 
1920. CL Zentral-Blatt fur die Ku,nstdun:a-Industrie, Year 26, No. 2, p. 13. Fr ankf ort- 
on-Maine, Jan. 15, 1921. 
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Certainly the present state of agricultural science does not enable the high 
positive function of the increase of carbonic pressure to be completely 
explained, but there are plenty of things which science cannot yet ex¬ 
plain ; science has not, up to the present explained the relationship be¬ 
tween root respiration and leaf turgescence or assimilation. This root 
respiration and the production of 0O 2 which results from it, as well as the 
influence which the mechanical structure of the soil exerts on it, may 
explain phenomena the reasons for which are at present unknown In 
an experimental culture of hemp made in Westphalia, in rotary-tilled soil, 
one plot was rolled before sowing in lines, the other after sowing; in Jboth 
cases a light harrowing was given directly after sowing In the rolled plot 
the height of the hemp was 40 cm. less than in the plot not rolled* The 
author asks what is the cause and adds that although treatises on plant 
physiology furnish plenty of information about root respiration, an exper- 
ment throwing light on the relationship between assimilation and such 
rales of cultivation, apparently of slight importance, muy be looked for 
in vain in them. 

It appears to BornEmann that root respiration deserves special at¬ 
tention in the cultivation of root crops. The amazing increase in produc¬ 
tion obtained in the experiment with sugar beet (referred to above) was 
attainable because all factors of nutrition both of root and leaf were at an 
optimum and because rotary tillage, by producing a very high degree of 
porosity in the soil, did not permit of any reduction in the assimilation of 
carbon dioxide through the leaves which otherwise would have resulted 
from a reduction of root respiration. The author is certain that the sugar 
beet would give much higher yields in Saxony if, when preparing the fields, 
the carbonic nutrition and root respiration of the plants were kept in view. 

VIII. Carbonic feeding of cultivated plants. — The same 
author repeats the objections which he had previously made regarding 
the pot cultures made by Pfeiffer, and he also replies to the remarks 
made by ExppEl and AerEboE by the arguments mentioned above Hie 
adds that he has previously shown that, in order to tiller, the plant should 
have in its organism a certain excess of assimilated material; this is why 
in shaded places oats do not tiller well if the soil does not produce CO s . 
If the latter is wanting there is no tillering and the plant then develops 
a single good stem with a single good ear. If the C 0 2 in the air is increased 
the plants are compelled to tiller and they do not accumulate any reserves 
for further stems so long as new buds are not formed. If, after tillering, 
the plant only finds the ordinary reserve atmospheric C 0 2 it only develops 
stems from the principal buds that are shorter than the solitary stem of 
the plant which does not tiller. Thus, according to Boknemann, it is 
possible, by regulating the carbonic supply in a suitable manner, to re¬ 
gulate tillering, and the length, thickness and number of steins. 

To study these phenomena of carbonic nutrition, the author recently 
made use of a prismatic glass box with a square section and moveable sides, 
the base of which was provided with a wooden frame which could be fitted 
to the top of a pot. The dimensions and an illustration are given in the tex& 
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The author th inks that the following conclusions may be drawn 
from experiments made with this novel apparatus on Victoria peas 

1) non-biological gassing was the controlling factor of the highest yield; 

2) in pot experiments, production is also a function of the distance and the 
order of arrangement of the pots; 3) early death of the Iowa: leaves is 
due to want of C 0 2 and not to want of light; 4) it is confirmed that increas¬ 
ing the amount of C0 2 in the soil causes important increases in the yield. 

IX. Carbonic feeding of pi^nis. — Godwwski, K reussi^r, 
and other writers have shown that the actual air content of C 0 2 is not 
an optimum (1). Iyater, other investigators have expressed the opinion 
that the importance of the N, P and K in artificial manure ought to be 

turn by non-biological industrial carbonication, but he considers that this 
method is suitable for glass houses and very valuable plants. 

Regarding the opinion of Bornemann, that farmyard manure and 
green manuring are less useful to cultivation on account of their content 
in solid nutritive principles and the improvement which they make in 
the physical state of the soil than on account of the pr&hiction of carbon 
by the CO* which they provide, its acceptance would lead to the conclu¬ 
sion that manuring should be done shortly before sowing or as a dressing 
fur cereals; for example the best time would be when tillering commences. 
However, Bornemann does not prove this experimentally, and it is deduced 
from his carbonic theory, which equally lacks proof. 

I/EMMERMANN and his fellow-workers have never observed, in their 
pot experiments, a perceptibly greater production of CO a in manured pots 
than in pots that were not manured. At best they noted a daily produc¬ 
tion corresponding to 378 gm. of C 0 2 per hectare in place of the 9 kg. which 
a manuring with 400 quintals should theoretically produce, allowing, for 
the first year, a decomposition of 23 %. In the open fields things occur 
<Jiflfeiently and it is impossible to determine with accuracy the amount 
of CO* set free from farmyard manure or covered green manuring. 

Carbon dioxide diffuses very slowly in the air, and it has not been 
shown how much of it is used as carbonic food for plants. 

The result of a preliminary experiment on turnips in pots, all treated 
with abundance of complete mineral manure, some with the equivalent 
of 400 quintals of farmyard manure or green manure per hectare, others 
without, has been that these supplements of organic manure have not in¬ 
creased production. 

From a second experiment with 4 series of smaller pots, filled respec¬ 
tively with earth only, earth + farmyard manure, earth + green manure, 
earth + pipes conveying C 0 2 (equivalent to 54 kg. of C0 2 per ha. per day) 
and buned level with the soil in another larger pot f ull of the s ame earth 
treated with abundance of a complete mineral manure in which turnips 
grew in the space between the small pots, it resulted that the yields of the 

*) The Journal £Ajnculfuh pratique attributes to Demoussy priority in researches on 
carbonic manuring. [Ed.) 
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4 large pots were almost identical; the action of farmyard manure, green 
manure and C 0 2 in the small pots must therefore be left out of account in 
the organic synthesis of the turnips in the large pots 

Field experiments with beet made in a similar way have confirmed 
that farmyard manure and green manure do not exercise an appreciable 
influence on the crop so far as the assimilation of carbon through the leaves is 
concerned. The question being most important, I/BMMBRmann states 
that he intends to continue his researches. 

X. Carbonic feeding of feants and farmyard manure, — 
Gereach takes part in the discussion by relating new experiments made 
by himself and fellow-workers, at Bromberg, under glass, by charging the 
air with carbon dioxide from cylinders, like Bornemann. During the dif¬ 
ferent years, the increases (+) or decreases {—) caused by non-biological 
carbonication of the air and expressed in % of the dry matter produced by 
the non-treated pots were as follows : — 


1916 Oats.- 1 - 15 to 20 

1917 White mustaid .... +18 

» Carrots. — 4 

1918 Blue lupins .... +14 

» Garden haricots ... +6 


1918 Salad. 

• • * — 3 i 

1919 Tobacco. . . . 

• • + 5 

» Maize .. 

. . . +7 

» White mustard. 

* * * —25 

» Tomatoes. 

. . - —25 


Moreover, the carbonication did not always cause early flowering. 

All these results agree with those obtained :by Demmermann at Ber¬ 
lin, but they are in opposition to those of Bornemann at Heidelberg, 
which leads Gereach to deny the practical importance of non-biological 
carbonic manuring. 

Regarding the other opinion of Bornemann on the subject of the poss¬ 
ibility and utility of biological carbonication which SchneidErvind (i) 
considers plausible, Gereach recalls that, in his first report, he conclud¬ 
ed by stating that this influence of farmyard manure has been exaggerated. 
Fidd experiments, in plots of 1000 sq. m made in duplicate at Pent- 
kowo, on sandy day soil, from 1900 to 1912, have demonstrated that the 
use of farmyard manure (150 quintals per ha) raises the production of wheat 
but that a stronger dressing of complete mineral manure increases it quite 
as much and even more ; the positive action of farmyard manure should 
therefore logically be brought down to its content of N, P and K, and 
not its provision of C 0 2 . For sugar beet the replacement of the dressing 
of farmyard manure (100 to 300 quintals per ha) by subsequent dressings 
of mineral manures reduced the average yield of roots by 4.8 % and the 
yidd in sugar by 7 %,But Gereach observes that these differences 
come within the experimental error and that at any rate, the action of 
C 0 2 should be exduded because the yidd in leaves was, with mineral 


(1) Die Emdhruiig der Eaudeskulturpflanzen, 2nd Ed , p 231. 
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manure alone, 2 % higher than with a mixed manuring (farmyard and 
mineral manures). That manuring produced, it is true, higher yields for 
weeded plants, but no experiment proves that this was the result of the 
C 0 2 which was produced there; it is much more reasonable to attribute 
these advantages of the mixed manuring, first to the N, P and K of the 
farmyard manuie or of the green manure and to the improvement of the 
physical properties of the soil and, next to the gradual, slow and benefical 
re-sto ck i ng of substances assimilable through the roots, without running 
the risk of temporary but harmful, nutritive concentrations, or of abnor¬ 
mal reaction of the soil 

Other experiments on the after-effects of farmyard manure on the 
same field of Pentkowo show that crops of potatoes, oats, rye, barley, 
wheat, in the second year, where only the chemical manuring had been 
repeated and which succeeded crops manured in the first year with or 
without farmyard manure, gave on an average, compared with unma¬ 
nured control plots, an increased yield of 48 % for crops grown on plots 
treated the preceding year with a single dressing of complete mineral 
manure, and increases^ of 73 to 74 %. for crops grown on plots treated the 
preceeding year both *with farmy a rd manure plus a dressing of miner al 
manures and with only a double dressing of mineral manures* OifpTjAriT 
does not understand how this remarkable after-effect of farmyard manu re 
can be attributed to an abundant carbonic supply 

Here the farmyard manure was applied in the tignal way, but th e 
first experiments of Lemmermann on the method of using farmyard ma¬ 
nure gave results contrary to those of Bo&nemann, and for this reason 
Gexiach advises that fresh experiments should be made 

In the present state of affairs the author thinks — 1) that it is very 
nsky to advise farmers to use farmyard manure shortly before sowing or 
as a dressing; 2) that up to the present, proof that farmyard manure 
furnishes the leaves with CO^ is entirely lacking. 

705 - The Use of the Ash of Atriplex Halim us as a Fertiliser. — Coulouma, t , 
m the Bulletin dt> Pharmacia du Sud Est , reproduced m BuUdtn agncole Ac VAthene, 
ste, \Iaroc t 2nd Senes, 27th Year, No 4, pp 66 67 Algiers, April 1921 

Airiplex Halimus (“ blanquette ” in French and " guetaf ” in Ara¬ 
bic), formerly restricted to the coastal belt in Languedoc, has gradually 
spread all over the large stretch of tertiary soil round Beziers. It is com¬ 
mon also on the secondary soil of Montpellier (1) The ash of this plant 
contrary to the general rule, is not carbonated or alkaline but chloride. 
Round Beziers in September its analysis gives over 66 % of potassium 
chloride or 42 % of potassium oxide, and less than 1 % of sodium chlo¬ 
ride. On the sea coast, the ashes of " blanquette ” contain slightly 
less potassium chloride but they still yield 58 %. 


fo) t he habitat of this Chenopodiaeeoos plant includes the coastal zones of the Medi- 
t e a w ft m , South Africa, America —G Arca^stj, Flora ttoh'ina, I,oescher,i894,p 211 (Ed) 
** Guetaf M covers large areas in Algeria “ Guetaf ” soil often bears five crops of haid 
vleat. (Note by the Ed of Bull A^rtc dc V 4.1 ene s Tujuste, Maroc) 

[**«-?•*] 
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Potassium chloride represent 1 j 8 of the green plant. Analyses made 
by the author gave 


Ash,.37.26 % of the dried leaves. 

Sulphates. 0.80 % » 1 > 

Potash (K 2 0 ).42..09 % ot the ash 

Chlorine .32.07 > » » * 

Alkalinity as Na OH. 1.90 » ». ) * 

Potassium chloride.66.55 * » >• 1 

Sodium chloride. 0.58 1 * # 

Insoluble . ..21.20 » » » 

Silica and alumina. 3.63 > * > 

I 4 me.11.80 » > 

Magnesia. 3.08 > » 


The ashes are slightly greenish in colour, due to a metal which it 
has not been possible to determine. 

The author recommends the introduction of this plant, which spreads 
very rapidly, into waste land, and the utilisation of its ash as a potassic 
fertiliser 

706 - On Papfllonaceous Seeds with Spontaneous Sulphuretted-Hydrogen Fermen¬ 
tation- — Merande, M., in the Compies Rendus des stances de YAcad&mie des Sciences, 
Vol. 172, No. 19, pp. 1202-1204. Paris, May 9, 1921. 

In a previous note (1), the author Showed that seeds of Lathyrus 
sativus and L. Cirera, which cause the poisoning known as lathyrism, 
crushed and moistened with a little water underwent aften a few hours, 
spontaneous fermentation indicated chiefly by a fairly active evolution 
of stdphuietted hydrogen. Afterwards he found that this property 
was fairly common among Papilionaceous plants, e. g.:— In Lathyrus 
odoratus; all the haricot beans {Phaseolus vulgaris ); the peas (Pisum 
sativum); the broad beans {Faba vulgaris) amd their varieties, notably 
the Kidney bean {Faba minor) ; various species ot Vida ; the chick pea 
(Cicer arietinum) ; and lucerne {Medicago sativa). 

Other species also gave off HgS but in smaller quantity, viz. den¬ 
tils {Lens esculenta) ; sainfoin {Onibrychis sativa ); Trifolium hybridum; 
Ermm Ervilia ; Anthyllis Vulneraria ; Cytisus Laburnum ; Medicago Lu - 
pulina ; Robinia Pseudo-Acacia; Lotus Corniculatus. Among the lupins, 
Lupinns albtis gives a spontaneous sulphuretted hydrogen fermentation 
as intense as that of the vetches, whereas L. luteus and L. varius appeared 
to emit no sulphuretted hydrogen. Some other Papilionaceous plants 
do not produce H a S; as for example Amorpha fruticosa , Genista 
tinctoria, Mdilotus officinalis , Coronilla varia , Gcdega officinalis. The author 
made equities to see whether similar facts were previously known: in 
1903 Go:la {Malpighia, Vol. XVT, 1903, and Vol. XVIII, 1904) noted a 
fermentation, differing in detail from that described by the author, but 
also producing H 2 S, in the seeds of Acacia Farnesiana and of a fairly large 
number of species of the same genus. 

(1) See R., June 19*1, No. 641 (Ed.) 
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In unbroken seeds the faculty of producing sulphuretted hydrogen* 
whilst becoming feeble after a time, seems to endure for a long while, thus 
broad beans about 20 years old still gave a slight, but appreciable, emission 
of HgS. The reason why peas and haricot beans do not generally cause 
any harm to persons eating them is because people do not eat them in 
a dried and uncooked state. During cooking an emission of EPS takes 
place and the water in which they were boiled continues while warm 
and later when cold to give off H 2 S. Now it is well known that food, 
soup for example, prepared with the water in which haricot beans have 
been boiled, causes digestive troubles. Peas, the split peas of commerce, 
have similar effects. 

Fresh haricot-bean flour gives off H 2 S as strongly as that of the vetch¬ 
es. As it gets old, the flour loses much of its power of emitting sulphu¬ 
retted hydrogen ; simple contact with water vapour in the air causes slow 
spontaneous fermentation and loss of H 2 S. 

Bread made with a mixture of wheat flour and fresh flour of haricot 
beans showed, in spite of baking, appreciable traces of B^S. On the other 
hand with haricot-bean flour exposed to the air, the author no longer found 
H 2 S. But these facts show that feeding on bread made with haricot bean 
flour may cause digestive troubles. 

These facts can be compared with those mentioned by CornEVIN 
(Des Plantes vmeneuses , 1887, p. 328), relative to seeds of vetches and la- 
thyrism: that author remarked that baking does not remove the poisonous 
properties of bread made with vetch flcur; the same is true of boiling. His 
experiments proved that in boiling the poison is partly given up by the 
water but not completely volatilised and that the injection of that water 
into an animal always causes death. On the other hand, still quoting the 
same author, seeds when cooked or boiled lose the greater part of their 
toxicity and do not cause harm if the water in which they were cooked is 
thrown away. 


707 - Resistance of Oil Seeds to Prolonged Heating. — gain, a , in the Combtes rendus des 
scancts do la SocM de Biologic, Voi. I, XXXIV, Xo. 17, pp. 887-888. Pans, May 1 j. 1921. 

Oil seeds resist high temperatures better than starchy seeds. The 
author has found that a temperature of 50° C. maintained for 2 months 
in a dry stove has no action on seeds of flax, colza and sunflower. Seeds 
of these plants kept at 6o° C. for 1 month, after a preparatory period of 
3 days at 50° C. and subsequently kept at rest at ordinary temperature for 
1 month before sowing, produced plants which showed no difference fom 
control plants. 

Worobiew [Kkosiaisiwo, Year 10, p. 1075, Hew, 1915) found a 
delay in germination in wheat seeds that had been heated and notable 
d i stinc tive characters in the morphology of the plants grown from heated 
seeds. The author’s tests with oil seeds gave uneven results Generally, 
he recorded ea rlier germination, especially for sunflower seed, but some¬ 
times gemmation was slightly retarded. 

fVM-TCV] 
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Flowering is generally a little earlier and fructification a little more 
advanced with plants grown from heated seeds, but the latter result was 
not general. The vigour of the plants is not affected. By further increas¬ 
ing the temperature of heating, it is evident that the less vigorous seeds 
may be destroyed. Thus a method of heating seeds, worked with dis- 
.cretion, might, in genetic laboratories, be a convenient means of improving 
the homogeneity of lots before sowing. Knowing the range of critical 
temperatures for a given seed, it would be possible to heat the seeds at a 
temperature T, for a period of time N, and a selection would be effected 
which would give, for the plants raised from the seed which resisted heat¬ 
ing, an individual average yield in weight higher than would be the case 
if all the initial seeds of the lot germinated. 

708 - The Effect of Temperature Upon the Ripening of Sweet Maize. — applehian, o. 

Charles, and Baton S. V., in Journal of Agricultural Research , Vol. XX, No. 11, 
pp. 795-805, Washington, Maich i, 1021. 

Sweet maize is considered ripe when the growth of the kernels ceases, 
and the chemical changes have nearly attained equilibrium. The ma¬ 
turing of the grain consists essentially in the loss of water. 

The chief changes in the percentage composition of the grain during 
ripening are the progressive decrease of the sugars and the increase of the 
starch. 

Changes in ihe composition of sweet maize during ripening 
(calculated as percentages of dry weight). 




| Starch 

Cane sugar 

Reducing 

sugars 

Fat 

Crude 
fibre j 

Total l 
nitrogen ) 

Protein 

(N x <xas) 

August 

3 - * 

1 

. 1 

l 18.36 j 

1 

1 

| 19-55 ! 

1 

20.07 1 

1 2.90 

' 

1 7-92 

^ 3-33 

20.8 1 

> 

9 - • 

45.43 1 

1 18-75 

5-43 1 

1 4-44 

3.58 

1 2.09 

13.06 

» 

19 • - 

60.41 

[ 5-85 

1-77 

6.oi 

j 2.30 

2.20 

13.75 


In the very early stages of ripening, the reducing sugars predominate; 
therefore the stage of highest total sugar content does not necessarily coin¬ 
cide with the stage of greatest sweetness. 

Calculated as percentages of dry weight, the changes in fat, crude 
fibre and total nitrogen occur during the very early stages of ripening, 
and subsequently remain fairly constant. 

The rate of starch synthesis in the kernels seems to be the controlling 
factor for several supplementary processes. For example, the rate of 
movement of soluble carbohydrates from the stems and cob to the kernels, 
and the rate of hydrolysis of cane sugar in the kernels are both controlled 
by the rate of starch formation. Most of the starch that is stored in the 
kernels during ripening is formed from carbohydrates already present in 
the stem and cob when kernel formation begins. 

Temperature is, without doubt, the controlling factor for the ripening 
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of sweet maize. H two crops from the same source of seed were planted 
so that the first would ripen in August, and the second in the cool autumn, 
the late crop would require 15 days to reach the same stage of ripening as 
the earlier one at tain ed in 6 days. During this period, the starch content 
would increase from about 2.5 % to 10.5 % in the first case, and from about 
2.7 % to 10 % in the second, while the sugar to starch ratios at the end 
of this period would be 0.556, and 0.500 respectively. 

The authors used several temperature indices in order to estimate 
the effect of temperature upon the ripening processes; they obtained the 
best results with exponential indices. Upon the basic assumption that 
the growth rate is unity at 40° Fahrenheit (4.44 0 C.), and that it doubles 
for each rise of 18 0 F (io° C.), they deduced temperature efficiency values 
corresponding to temperatures, in whole numbers, from 40° to 99 0 F. 
(from 4.44 0 C. to 37.22 0 C.); these efficiency values are spoken of as expo¬ 
nential indices. 

The rate of ripening being inversely proportional to the exponential 
indices, a basis was furnished for an approximate prediction, from the me¬ 
teorological data, of the number of days required for the maize to ripen 
in different localities, and at different seasons. 

709 - Grafts of the Sunflower on the Jerusalem Artichoke (1). — Danube i,.,m the 

CompUs rendns des Stances dc V Academic des Sciences , Vol. 172, No. 10, pp. 610-612. 

Plans, March 7, 1921. 

It has long been known that when a sunflower is grafted on to a Je¬ 
rusalem artichoke the latter produces reduced tubers but nevertheless 
stores innline and becomes less vigorous in growth. It may be asked 
whether, as has recently been stated, the inuhne thus stored is derived, 
exclusively or almost so, from the dextro-iotary products elaborated by 
the sunflower graft. If so, the amount stored by the plant in different 
cases should be approximately proportional to the relative growths and 
weights of the grafts at the end of their growth, as is the case when He- 
H*nihus orgyalis is grafted on Jerusalem artichokes, which, like them, 
produces muline and grows in a very similar way. With the object of 
solving this problem, the author made, in 1920, two series of grafts of sun¬ 
flowers on Jerusalem artichokes and noted that there was no proportional¬ 
ity between the weights of tubers produced and the weights of the grafts. 

From this it must be concluded that the reserves formed by* Jerusalem 
artichokes grafted with sunflowers are not derived exclusively or almost 
so from materials elaborated by the latter, which draws them back into 
its seed at the time the plant commences to form tubers. 

The muline of the grafted Jerusalem artichoke may originate in two 
ways1) It comes entirely from the laevo-rotary products produced 
by the chlorophyll of the stock, whose action is not negligible when the 
stalk is 80 cm. high, and also from the action of the shoots continually 
formed by the stock which are difficult to suppress before they have 
assimilated, however carefully they are looked over; 2) or else it comes 

(1) See, 2?., April 1920, No. 403; R. f Feb. 1921, No. 142 [Ed) 
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only partly -from those sources and the remainder from the movement 
of the reserves of the original tuber, which then behaves similarly to the 
potato, forming small tubers at the expense of the old one consequent upon 
a sudden slowing down of growth or to special conditions that hinder its 
normal development. 

710 - Improvement of Certain Cultivated Tropical Plants by Selection at the Phy- 
totechnical Station Of Porto-Rico. — Barker, E. E , in the Gobiei no de Puerto Etco, 
Departemento de A^rtcuUura y Trabajo , Estacwn Experimental Insular , Circular No. 30, 
pp. 1-28. San Juan, P. R~, July 1920 

Synthetic account of sdection work done, or being done, at the Phy- 
totechnical Station of Porto-Rico. The improvement of cultivated plants 
can be obtained by vegetative methods, by isolating and propagating the 
varieties by bud, or by sexual meth.ods, by means of selection, or by hy¬ 
bridisation accompanied by sdection. 

Sugar-cane. — Bud variations are fairly common in sugar-cane. 
Such is the origin of the uniformly light coloured <f Cristalina ” and of 
the uniformly dark coloured “ Cheribon ”, both derived from the light 
and dark striped “ Rayada ” The results obtained by sdection are much 
more important; for instance P. R.-260 obtained at the Porto Rico Station. 
At the present moment the cultivation ot sugar-cane in the island is seriously 
threatened by root-disease. As a remedial measure, the author recom¬ 
mends crossing the variety “ Cristalina 0 with the north-Indian variety 
“ Kavangire ” which is proof against that disease. 

Tuber-bearing plants — Even a superficial examination of the 
products of tuber-bearing plants such as the sweet potato, the potato, 
the “ malanga ” (1 Coiocasia escul&nta) suffices to show how heterogeneous 
they are; great differences in respect of productivity, shape, size and co¬ 
lour of the tubers are met with in different plants. There is no doubt 
that it would be possible by line sdection to obtain more productive and 
more homogeneous types. 

The following process may be followed:— When harvesting, the 
plants which produce the greatest number of tubers are sdected and kept 
separate; these are the most productive plants. Selection is then made 
according to shape and size, aimirg at a type of medium size and uniform 
surface, without protuberances and flaws 

The tubers of the plant which is most productive and unites the 
desiderata rdating to drape, size and colour will be kept for seed. At 
the next harvest fresh sorting will be done and inferior spedmens and 
those of plants which have proved incapable of transmitting their posi¬ 
tive characters to their descendants are eliminated. The best tubers ate 
set apart for sowing in a new “ cuadro de experimentacidn ” (experiment 
plot) and the remainder for ordinary sowing. This process goes on from 
year to year. The number of first class tubers varies each year according 
to the crops. The author reckoned on 500, 

Tobacco, rice, maize, cotton. — These plants are exceedingly het¬ 
erogeneous both as regards production and quality and resistence to ad- 
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verse weather or to diseases due to fungi. In all these cases selection can 
give good results. 

Fruit. — Citrus ruyrtifolia (Chinese), Seville orange tree, mango tree, 
Persea gratissima, produce fruits very different in volume, shape, quality, 
quantity of seeds, sugar content, colour, structure of the pericarp and 
time of ripening. Some are distinguished by their heavy production, 
others by small production. The author insists on the expediency of 
fixing the characters of the best plants, which should then furnish grafts 
and thus give rise to new selected commercial varieties. The author, 
with this object, appeals for the collaboration of horticulturists in the is¬ 
land for discovering and describing the best trees, taking into account 
the earliness or lateness of ripening, the succulence of the fruit, acidity, 
flavour of the fruit and the number of seeds. What has already been done 
on a large scale for citrus trees in the United States might be applied 
here. 

Coconut palm. — The plantations of this palm show very great 
variations between different trees; some have their leaves bent back and 
drooping, others have them erect, and notable differences cf shape and 
size are also met with. In the plantations at the Station there are trees, 
which produce 100 (some as many as 140) nuts a year, whereas others, al¬ 
though normally grown, only yield 5. There are also differences in the 
shape and size of the nuts, the size of the seed, and the thickness of the 
exocarp. 

All these qualities can be selected and it is certain that it would be 
possible in a few years, by means of a series of individual observations, 
to identify the palms which could most advantageously contribute to the 
regeneration and revival of the plantations. 

CoPE&E. — A simi l ar procedure is followed for this shrub, by taking 
into consideration the quantity and quality of the berries produced by the 
test shrubs, the appearance and the rapidity of growth, etc. The pro¬ 
pagation of the best types could be effected both by seed and by vege¬ 
tative methods. 


Form for observations relating to the coconut ’palm. 


Number 
of . 
leaves I 


Efcte of collecting and number 
of nuts picked at each collection 


I Total number Average 
of nuts collected dimensions 

in one year of the nuts 


Exocarp 
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Form for observations relating to the banana. 

Variety. 


Number Number Number 

W per darter of >—>ta 

b unches b unch in... months 


Plant 

No. 


Date 

ox collection 
zt fruit 


Form for observations relating to yam , potato, etc . 


Variety .... ... .... ... 

No. of cntr\'... . . Class No. 

Sent by. . 


Value of the 
Marks individual 

compared examined 
with the compared 

standard with the 
type 1 standard 
type 


Vigour and appearance. 20 

Shape. 20 

Uniformity ^Predominance of the same characters in all tubers) . I5 

Purity of type.*. X5 

Dimension*. ( 10 j 

Structure (Dimensions of the grain of the flesh taken on a section 

of the tuber).1 . . | 

Skin (colour, thickness, etc.). 5 1 


Total . . . 100 


Banana. — Good results would certainly be obtained by applying 
these principles to the banana. 

A few of the tables used for registering the agricultural and biometri¬ 
cal data are here reproduced to give a clearer and more detailed idea 
of the method adopted in carrying out the work. 

For selection, Porto-Rico is a field which has not yet been worked 
from the stand-point of plant genetics: the results which may be derived 
from its application to the creation of more productive types and types 
more resistant to diseases and adverse weather will only therefore be 
all the more quickly attained and the more important. 

7x1 - Characteristics of Norwegian Spring Wheats Compared with those of Other 
Exotic Wheats, and their Improvement by Means of Selection. — knutvbc, in 

the Norses Landbruksheiskoles Akerveksiforsok, Year 30, pp. 7-36,1 pi. 1920. 

The author first gives the results of comparative cultural experiments 
made with Norwegian and exotic spring wheats. 


[710-.7U] 
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Table I, — Results of a series of comparative cultural experiments 
of Norwegian and exotic spring wheats , during the period 1910-1918. 


Kinds 

Weight 

of IOOO 

grains 

Weight 
of one hi 

ig. 

Duration of the 

vegetative 
neriod 
in days 

Waste 

% 

II 

Yield in kg. 

1 

1 

Straw 

Grain 

BfiKsuxn . 

. . . 29.I 

78.0 

112 1 

21.6 

1 

427 kg. 

105 kg. 

Jekstad . 

... — 

— 

hi 

20.4 

1 

100.0 c 3 

103.6 „ 

Smebcjl . 

. . . 28.6 

79.9 

112 

23-6 

1 

IO3.3 » 

102.6 » 

Lcrdal . 

. . . 28.6 

78-9 

in 

20.9 


- 99-4 

IOO.4 a 

Saastad . . .. 

... — 

— 

112 

22.6 


100.2 > 

0S.4 » 

Measel. 

. . . 2S.3 

77.6 

ill 

2O.4 


98.5 . 

96.7 » 

ostby. 

. - - 30.2 

79-0 

in 

19.8 

| 

100.2 » 

95-3 » 

Kotbe, Svalof. 

. . - 34-2 

1 77-9 

119 

15-9 


110.6 

93-2 

Kolbe, Hagendahl. 

■ • • 34-3 

| 76.7 

123 

9-4 


96.9 

85.2 

Montana (American) - . . 

... — 

1 — 

115 

21.7 


107.17 

838 

Macaroni (American) . . . 

. . . 43.1 

1 S1.8 

116 

15-3 


S7.9 

68.9 


The Norwegian wheats give yields of grain decidedly superior to those 
of the exotic wheats, and this is certainly due to their shorter vegetative 
period which enables them to grow and ripen regularly before the autumn 
cold commences. 

There is great possibility of improvement by means of selection in 
pure lines, foi the indigenous varieties are mainly populations constituted 
by distinct and constant forms. 

Norwegian spring wheat belongs to the indigenous type (Landhvete) : — 
ears rather small, flattened and ending in a point; 2-3 grains per spike- 
let, on an average, rarely 4 (exceptionally 5); small grains (1000 weigh 
30 gm.) with n glassy fracture, coloured or not; awns smooth; stalks thin 
and leaves small. 

There are 4 principal forms 

1) Bearded with brown ears (Snerpet bronakset) 

2) Beardless with brown ears (Snerplos brunakset) 

3) Bearded with light ears (Snerpet hvitakset) 

4) Beardless with light ears (Snerplos kvitakset). 

Beardless uith broun ears . — This form is grown themosti It may 
practically be considered as beardless, although it really has a few' awns 
at the point of the ear. The lower half of the ear contains more grains 
than in the bearded types. 

Some lines of this type are noted for their high production in grain, 
which is due to resistance to fungoid disease, especially rust, brown rust, 
and Erisiphe. 

Bearded with brown ears. — Awns from 5 to 6 cm. long or more ; 
the brown colour is much more marked than in the beardless form; the 
4 or 5 lowest spikelets are rarely fertile and the 2 lowest are often "quite 
empty; the grains are elongated and more voluminous; it tillers less strong- 

r*i<3 
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gly than the beardless form and the yield is also less, because of its greater 
susceptibility to fungoid diseases. 

Besides this form, which is the commonest (type a), there is another, 
also bearded uiih brown ears , with denser spikelets and a greater number 
of grains. The grains, however, are rather small (type b). 

Beardless ii ith light ears. — This also has a few awns slightly developed 
towards the point of the ear, but quite beardless specimens are not lack¬ 
ing ; the ears are short and dense, and the grains slightly thicker and short¬ 
er than in the other forms. It yields less than the two preceeding kinds, 
and is very susceptible to the attacks of fungoid disease (Erisiphe gra - 
minis and Tilletia caries). 

Bearded with light ears. — This kind has not been much studied by 
the author: in the form of its grains it closely resembles the form bearded 
with brown ears. 

The data contained in Table II give a precise idea of the dimen¬ 
sions of the grains. 


Tabus II. — Length and breadth of the grains. 


1 

1 

Beardless brown 

Beardless white 

Bearded brown 

1' (type a) 

J Bearded brown 

1, typed) 

length 

Breadth 

mm. 

, length 

1 mm. 

Breadth | 

^ mm 

I*ength 

mm. 

Breadth 

mm. 

1 length 
nun. 

Bieadth 

mm. 

1915 1 

5-86 

3-1° ' 

5.65 

3.09 ' 

6.22 

3.07 

1 


1916 

5*92 

3-19 1 

5*82 

3*oo 

6.33 

t 3*18 

1 6.05 

2.98 

1:918 

5*93 

3.36 

5.80 

3*32 

635 

3*26 

! 

I 5*99 

! 

3-11 


In selecting by pure lines the existence of forms which might be 
isolated and propagated with advantage has been noted for each of the 
principal varieties. 

The results of the work of selection for the year 1919 are summed 
up in Table III (See page 830;. 

In the group Beardless u ith dark ears , the lines Tr 03 and B 04 are 
remarkable for their high yield and high percentage of grains. Line 
Tr 08 is remarkable for the flattened shape of the grain. 

In the group Beardless u ith light ears, there are at least 2 very distinct 
forms ; A 02 is characterised b} T its high yield of straw and grain, by its 
high percentage of grain, and of large grains as well as by the weight of 
1000 of its grains. 

In the group Bearded, with brown ears, 0 06 is superior to the other 
lines by the small number of diseased ears, in yield of grain,’percentage 
of grain and of large grains, and by the weight of 1000 of its grains: of 
all the lines tested it has largest grains; K 09 is also very different from 
0 06, and E 01 is characterised by its earliness. Mo 06 and Mo 07 are 
derived from a spring, wheat from Montana, U. S. A.; Mo 07 has very 
strong straw and the author has crossed it with the indigenous Norwe¬ 
gian with the object of strengthening the stalks of the latter. 
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Table III. — Results obtained tsith a certain number of pure lines 
of Norwegian spring wheats. 



Borsnxn 


• « » * 

XO4 

II 

108 

98 

33-i 

37-56 

26.5 

53*7 

13-3 

6.5 

S 06 




102 

3 

92 

97 

3^6 

38.27 

26.0 

54*5 

13-0 

6-5 

Me-01 




IOI 

0 

103 

IOI 

34*7 

36.15 

16.9 

60.9 

14*9 

7-3 

Me 02 




IOI 

5 

118 

96 

30.6 

38.05 

24.0 

55-o| 

13-6 

7*4 

Tr 03 




103 

4 

94 

121 

40.9 

38.76 

30.6 

51-6 | 

11.5 

a.3 

Tr 08 




103 

6 

100 

104 

35,8 

39.86 

17-5 

6O.7 

15-7 | 

6.1 

H 03 




I05 

1 

93 

108 

38.8 

37-26 

*7-7 

59-3 I 

I 15-7 1 

7-3 

K 05 



• m m • 

IO4 

9 

97 

93 

34-3 

36.27 

14.7 

64.8 

15-8 

4-7 

B 04 



• • * • 

103 

8 

103 

123 

39.3 

39.17 

30.9 

51.6 

11-9 

5-6 

B 05 



» • • • 

103 

11 

97 

85 

32.0 

36.15 

23.1 

58.S 

12.4 

5-7 

C 01 




103 

14 

107 

102 

33.1 

36.12 

25-4 

53-0 

13.8 

7-8 


Average . . . 

its 

7 

ltl 

lit 

35.4 

37.CI 

23. • 

56.7 

13.8 ' 

6.5 


Me 07 . . 

102 

3 

s 4 

74 

32.2 

3--93 

4-7 

49-4 

33-2 , 

,12.7 

A 01. 

103 

0 

89 

84 

353 

33 44 

7-7 

58.6 

24.0 

9-7 

A 02 . 

102 

56 

IOI 

100 

36.0 

36.72 

17.6 

59.8 

14-9 1 

! 7 ' 7 

A 05 ....... 

102 

196 

80 

73 

33-2 

30.54 

3-1 

47-7 

35-9 ! 

! 13-3 

Average , . . 

its 

€4 

88 

85 

34.2 

33.41 

8.3 

53.t 

JM.t 

lt.8 


0 06 . 

• - 100 

i 

104 

127 

39.9 

42.37 

69.0 

22.7 

5-1 

3-2 

£ 0 e ..... 

* - 103 

30 

91 

84 

33-3 

3+63 

10.7 

556 

24.2 

9.5 

E 01 . t . . . 

• ■ 99 

414 

106 

66 

24.8 

35-34 

25-3 

53-3 

'13.8 

7.6 

D 07. 

. - 100 

53 

106 

i*3 

36.2 

40.15 

63.6 

27.0 

6.2 

3-2 

E 02 .... 

. • 100 

^2 

11S 

**3 

33-6 

39.47 

60.0 

29.7 

6.8: 

3-5 

Average 

. . ltt 

144 

115 

ltl 

33.6 

38.3t 

45.8 

37.7 ' 

11.* 1 

5.3 


Other farms : 


Mo 06. 106 

Mo 07 ...... . 104 


8 95 Sj. 

I 117 I * 2 3 


31.S 44.88 64.2124.5 6.5 
360 42.27 645 25.8 5.7 


It is at present too early to state any final opinion regarding resistance 
to disease and adverse weather, productivity, etc. ' Norwegian wheat has 
not many forms. However, judging by what has been accomplished up 
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to date, the author states that it should be possible to isolate and propagate 
new kinds capable of yielding from 20 to 30 % more than the original va¬ 
rieties (populations). 

7x2 - The Number and Behaviour of the Chromosomes in Certain Wheat Hybrids. 

— Hitoshi Kthara, in the Botanical Magazine, Vol. XXXV, No. 410, pp. 19-24, x pL, 
jig. 2. Toldo, Feb. 1921. 

Results of a series of experiments on the number and behaviour 
of the chromosomes (s) in the F 2 , and F 4 of the following hybrids 

1) Triticum durum x T. -'ulgare ; 2) T. turgidum X T. compactum; 
3) T. polonicum x I. Spelta; 4) T. polonicum x T. compactum. 

I. Number of chromosomes in the F 2 , F 3 and F 4 . — In the F x , 
the number of diploid chromosomes was 35, whereas, in the F 2 , there were 
individuals with as many as 38 ; the author, basing his opinion on theore¬ 
tical considerations, believes that other series, for instance, 36, 37... may 
be found. In order to settle this question, and for the purpose of in¬ 
vestigating the combinations of the paternal and maternal chromosomes 
the following determinations were made: — 

1) Xlimber of chromosomes present in the equatorial plate during 
the process of heterotypic division: In some preparations, it was possi¬ 
ble to count the univalent and bivalent chromosomes, and even to distin¬ 
guish them by their shape, size and position. 

2) Number of isolated, univalent chromosomes. 

3) Number of chromosomes during anapliasis. 

The number of chromosomes in the F 2 has been determined as fol¬ 
lows 


Table I. — No. of chromosomes in the F 2 . 


Number of plants 


Number of 

Number oi chromosomes 

Isolated 

{in parentheses) 


diploids 

in the gametes 

4 

9 

Chromosomes 

T. turgidum X T, compactum . 

a 

38 

21 

17 

4 

id. ... 

3*(?) 

14 

18 

4 

T. polonicum X T Sptl a . . . 

(*) 

38 

21 

17 

4 

T. durum X T. vulgare .... 

U) 

31 

r 4 

*7 

3 

T. turgiaum x T. compactum. . 

( 3 ) 

39 

21 

18 

3 

td. . 

( 4 ) 

42 

21 

21 

0 

id. ..... 

(6) 

38 

21 

17 

4 

T. polonicum. x T. compactum . 

(16) 

37 

21 

16 

5 


It is a fact worthy of note that in plants with the same number of 
diploids, the combination formulae of the paternal and maternal chro¬ 
mosomes are identical (See Table II). 


(x) See R. t 1919, No. in 6 . {Ed.) 


pIMIJj 
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The number obtained in the case of T. turgidum X T. compactum (10) 
is 32; but the number of preparations is not sufficient for an absolutely 
certain estimate. What is certain, however, is that in some cases 14 
bivalent, and 4 univalent, chromosomes have been found. 

The presence of one plant which was entirely fertile and had 42 chio- 
mosomes deserves special attention. 

Table II gives the number of chromosomes in the F%. 

Table II. — Number of Chromosomes in the F s . 



Number 

of 

chromosomes 
in the F t 

Number 

of plant 

Number 

diploids 

Number 

of 

chromosomes 
in the gametes 

Isolated 

chromo¬ 

somes 

T. durum X T. vulgare . . . 

Fa 4=31 


4 - 1 

28 

_ 

, 




F3 

4 “ 3 

28 

— 

— 


T. turgidum X T. compac- 

Fa 6 {1919) 

*■3 

6- 8 

( 38 ) 

21 

17 

4 

ium: 

= 38 

F 3 

2- 1 

38 

21 

I? 

4 



*3 

2- 4 

40 

21 

19 

2 



F 3 

2- 5 

39 

21 

18 , 

3 

T. pobhtcum X T. i>ptlta 

Fa 3 = 38 

*3 

2- 6 

39 

21 

18 

3 



*» 

2- 8 

41 1 

21 

20 

1 



*3 

2- 9 

4 i 

21 

20 

1 



*3 

2-14 

39 

21 

18 

3 



*3 

2-20 

39 

21 

18 

3 



F 3 

2-21 

4 i 

21 

20 

1 

T. pal ,ucnm X T. compac- 

F» 1= ? 

F 3 

i~ 1 

4 i 

21 

20 

1 

tum. 

Fa 2= ? 

P S 

2— 2 

37 

21 

l6 

5 


Fa 9 = ? 

P 3 

9- 1 

28 

A 4 

14 1 

.0 


F a 11= ? 

P 3 

11- 2 

40 

21 

19 

2 


As regards the F 4 , the only data for T. durum X T. vulgarian refer 
to the plants F 4 1-7-1 and F 4 2 ; the respective number of diploids is 42 
and 30; the chromosomes in the gametes number, repectively, 21 from 
both sides, and 21 from one side and 18 from the other; number of isolated 
chromosomes o and 3 

II. Behaviour of the chromosomes during the processes of hete¬ 
rotypic AND HOMOTYPIC DIVISION (POLLEN-MOTHER CELLS). In the hybrids 
examined, the number of paternal and maternal chromosomes was only 
equal in the case of tetraploids, or hexaploids (28 and 42), as is clearly 
shoun by reference to Tables I and II. 

There is no doubt that the chromosomes from the paternal side, and 
those from the maternal, arrange themselves in pairs, whereas the super¬ 
numerary chromosomes remain isolated. 

In the heterotypic, and homotypic, divisions of the nucleus, how¬ 
ever, the total number is always equal to the sum of the bivalent chromo- 
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somes plus the univalent chromosomes. As in the successive generations, 
the number of chromosomes increases or decreases (with reference to 35, 
this being taken as the normal), these hybrids can be divided into 2 groups. 

In the equatorial plate of the increasing group, 21 chromosomes are 
to be counted; in the case of the decreasing group, there are 14 + i (i — 
isolated chromosomes). 

The behaviour of the bivalent and univalent chromosomes in the F* 
F 3 , and F 4 generations is entirely similar to that of the chromosomes 
of the F x . 

During the first division, the univalent chromosomes remain out¬ 
side the equatorial plate, whilst the bivalent chromosomes divide and 
travel towards the poles. During this time, the univalent chromosomes 
arrange themselves so as to form the equatorial plate, and themselves also 
undergo longitudinal division, the two halves moving towards the poles, 
there to fuse more or less completely with the masses formed by the bi¬ 
valent chromosomes. 

Then the second division immediately takes place, during which the 
bivalent chromosomes* again split longitudinally, whereas the univalent 
chromosomes divide themselves into two groups which, although belated, 
travel to the poles of the spindle. 

III. Reduction division in the embryo-sac mother cede. — 
What has so far been said refers to the pollen mother-cells. It would 
certainly be interesting to know the number of chromosomes present in 
the egg cell. This it was impossible to determine. The author, however, 
believes that the mother cells of the embryo-sac divide in the same way 
as pollen mother cells. The egg cells should have 14 + i chromosomes 
(i = 0-7). 

TV, Combination or the chromosomes of both parents. — 
As has already been said, the normal number of chromosomes in normal 
pollen grains may be theoretically represented by 14 4- i (where i = 
= 0-7). The germ cells would therefore show the following combi¬ 
nation:— 


) 14 + 3 - 17 l 14 +2 - 16 

( 14 + 4 = 18 / 14 4 4 « iq 

provided, naturally, that no decrease in the number of chromosomes had 
taken place. 

In order to estimate the possible combinations that can take place 
between the chromosome groups of the two parents we have 
b = the number of bivalent chromosomes 14-21. 

1 = the number of isolated chromosomes 0-7. 

2 b + i = the number of the diploid chromosomes. 

The author estimates the number and the type of possible combina¬ 
tions for the diploid series at from 28 to 42. The number of combi¬ 
nations varies from 1 to 4. The following are some instances:— 

[m] 
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b 

1 

— 

1 + 







b 

= 

14 







1 

=5 





31 

I 

1 

II 

H 

b 

— 1 

= 

I*" 

b - 1 - t 

* 

16 




b 

= 

1 + 

b 

= 

12 




% 

= 

3 

t 

= 

1 

33 

2 b T 1 = 

1 

— 1 


IJ 

b — 


IS 




b 

= 

14 

b 


I 




1 



1 


3 

36 

2 b — * 36 

b 

— % 

= 

21 

b + t 

— 

20 




b 

= 

35 

b 

— 

16 




t 

= 

6 

b 

= 

4 


17 

16 

i 

10 b + i 


Sununarised we have 


Number of cbromosome* 28 29 30 31 32 33 3* 35 36 37 3$ 3 9 4-> 4* 4^ 


Number of pas&iblr combi- 
nations . 1 1 2 2 3 3 


But in reality, all the possible combinations are not formed an exa¬ 
mination of the descendants of the F 3 and jF 4 would show that the union 
between gametes with a number of chromosomes above or below, 14 (or 
21), gives rise to weakly embryos incapable of development. 

In order to obtain normal embryos, one gamete at least (frojn the pa¬ 
ternal or maternal side) must have 14 (or 21) chromosomes 

V. Productive and germinating capacity op the seed op 
wheat hybrids. — In the groups in which the number of chromosomes 
increases from generation to t generation, the fertility also increases pro¬ 
gressively 

Tabue HZ — The productivity increases with the increased number 

of chromosomes. 


Number 

of 

chrozno omes 


Nmnbei 

of 

ears 


Average 
number 
of kernels 
perear 


Ob=er\ ations 


p S T toloi tcum 

28 

20 

29 8 

l T SpeUa 


[2 

20 

l 6 Q 

Ft (T polon cum y T S*eita 

35 

2 

75 

F z 2 

id 

38 

I 

100 

F§ 2—20 


39 

4 

3 5 

2-1 

id 

38 

2 

g 0 

2-0 

td 

39 

3 

130 

2-14 

id 

39 

4 

15 0 

2-5 

id 

39 

5 

15 4 

2-4 

id 

40 

4 

18 0 

2-8 

ia 

41 

4 

22 75 

2-21 

id 

41 

7 

260 

2-9 

id 

41 

2 

300 


[ 71 ?] 


fejwu t o latc 


wcak ^.lowth 
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The number of seeds capable of germinating varies, in the cases in¬ 
vestigated, from 42.1 to 100 %, whereas the percentage of completely 
developed plants is much less, being only from 12 to a maximum of 62.1 %. 
Some gametic combinations, although cytologically possible, give rise to 
embryos, and hence to individuals, incapable of normal development. 

713 - Possibility of Eliminating Certain Abnormalities in Maize By Inbreeding. — 

Eindstrom E. W., in The Jownal of Hetedity , Vol. XI, No. 6 , pp. 26 4-2 ~ 7 , figs. 3 Wash¬ 
ington July, 1920. 

It is a significant fact that the great majority of inherited characters 
known in maize are recessive to the normal type. 

The following characters are of this nature: dwarfness, ramosa ear, 
liguleless leaf — white, greenish-white and yellow seedlings (having no 
chlrophyll, or very little) — golden, green-striped, japonica, fine-striped, 
and lineate-leaves (these phenomena are due to irregularities in the devel¬ 
opment and distribution of the green tissues), being all simple Menddian 
recessives to the normal type of maize. 

The relation between such recessive characters and the question 
of inbreeding is very intimate. Continued inbreeding of maize is nearly 
always followed by a decrease in height, yield and fertility, for since maize 
is normally a heterozygote, the many negative variations, on account of 
their recessive nature, generally remain concealed. But when inbreeding 
progressively augments the possibilities of the union of homozygotes, ab¬ 
normal types become increasingly probable, and are of frequent occurrence. 
On the other hand, it might be supposed, that these negative characters 
having been individualised and isolated in the heterozygous condition by 
means of selective inbreeding, the remaining plants, since they are rela¬ 
tively free from such abnormalities, would possess only the better charac¬ 
ters. This, however, is true only to a very limited extent. It is most 
likely, that the genetic factors giving rise to the inferior characters are 
correlated with the favourable ones, being present in the same chromo¬ 
some ; thus in discarding the first, the second are eliminated, and no re¬ 
sult is obtained. 

We are therefore confronted with the problem of the distribution of 
the unfavourable factors in the chromosomes. The work analysed gives 
the results of a series of researches on the distribution of some such fac¬ 
tors, especially those concerned with chlorophyll development and distri¬ 
bution. Chlorophyll abnormalities are very prevalent in all types of 
maize, and vary from a total absence of all pigment (shown in white 
seedlings), to shades of light-green almost indistinguishable from normal 
green; in all cases, they decrease the yield to a greater or less extent by 
diminishing the assimilating capacity of the plant. 

At least 8 factors that influence the inheritance of chlorophyll have 
already been reported: 

1} produces white seedlings 

2) » greenish-white seedlings 

3) » yellow seedlings 



836 


PLANT BREEDING 


41 produces golden plants 
5 l » green-stnped plants 
6 / > fine-striped plants 

7) » lineate plants 

8 ; Japonica plants iwhith greenish-white and greenish-yellow stripes). 

In addition, there are 3 new factors still under investigation, making 
a total of 11 factors governing the formation and expression of chlorophyll 
in maize. Two of them, 1 (yellow seedlings) and g (golden plants) are link¬ 
ed in inheritance. 

Tabes I. —- Data relating to the 4 segregated progenies. 


Purple starchy Purple sugary Colourless starchj Colourless sugary 

seed seed seed seed 


No 

Green 

White 

Green 

White 

Greeo 

White 

l| Green 

White 

3955 

148 

58 

5^ 

Z 2 


16 

18 

7 

2956 

74 

17 

18 

6 

20 

IO 

6 

I 

3969 

144 

48 

42 

14 

65 

12 

15 

6 

Total . . . 

m 

its 

11* 

32 

141 

38 

1 

39 

14 

Theoretical . . 

367 

122 

Z 22 

41 

Z 22 

41 

4 1 ♦ 

14 

3959 

87 

18 

25 

5 

48 

2 

8 

0 

Total . . . 

489 

141 

141 

37 

189 

40 

47 

14 

Theoretical . 

448 

149 

149 

50 

149 

5° 

50 

1 

17 


Relation OP WHITE SEEDMSTGS TO AEEURONE AND ENDOSPERM fac¬ 
tors — A sweet maize with coloured aleurone of the genetic composition li 
AA CC P rP r R R s nos WW, was pollinated by a plant with starchy, colour¬ 
less endosperm heterozygous for the factor producing white seedlings 
(if AA CC Pr Pr r r su sit Ww). 

The Fj endosperm was starchy, and of a purple colour in all the grains. 
The Fj plants were, however, all of a normal green. Ten of the latter were 
self-pollinated. The F> grains in all showed a distinct 9:313:1 ratio 
of purple starchy — puiple sugary — colourless starchy — colourless 
sugary grains respectively. Among the ten F 2 seedling-progenies, six 
produced nothing but green seedlings, while four showed a sharp segreg¬ 
ation into green and white seedlings. 

Progeny 2959 has been segregated and totalled separately because 
it showed indications of pollen contamination. 

The interrelation between the Ww factor pair (governing chloro¬ 
phyll inheritance), and the Su and su pairs (determining respectively 
starchy endosperm and sugary endosperm), using the data from the 3 
ears, 2955* 2956, 2969, is shown to be as follows: 

Pi*] 
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Su W Su w so W $u w 


Observe .... 507 161 155 46 

Calculated . . • 489 163 163 54 


The results thus approximate to a 9.3.3.1 ratio very closely The 
proportion of green seedlings to white is always 3 * 1, both in the starchy 
group (Su), and the sugary group (su), therefore w and su are not linked 
in inheritance, but occur in different chromosomes. If the relation be¬ 
tween aleurone colour (R = coloured aleurone and r = colourless) and 
chlorophyll development is considered, similar results are obtained: 




RW 

Rw 

rW 

rw 

Obser\cd . . 


482 

155 

1 So 

52 

Calculate 1 

• 

489 

163 

163 

54 


There are approximately 75 % green seedlings and 25% white seed¬ 
lings in both the coloured aleurone group, and the uncoloured aleurone 
group thus w and r are not linked, but are transmitted independently. 
The same occurs in the case of the factors r and su .* 



RSu 

Rsu 

r Su 


rsu 

Observed . 

489 

148 



53 

Calculated . 

489 

163 

163 


54 


The preceding facts demonstrate, that the abnormal development of 
chlorophyll in the white seedlings is not linked with either the character 
su (sugary endosperm), nor with the character r (colourless aleurone). 

Relvlion between the factors determining dwarfness and tho¬ 
se deiermixig greenish-white seedeings — In maize, dwarfness is a 
simple Mendelian recessive to normal green. Greenish-white seedlings con¬ 
tain very little chlorophyll at first, but under favourable conditions of 
light and temperature, they gradually assume a light green colour. It 
has beenpossible to bring some of these seedlings to maturity. 

Several green plants heterozygous to the greenish-white factor (V v), 
were pollinated by homozygous, green, dwarf plants 

The F lf progeny was all tall and dark green. When self-pollinated, 
the F x plants produced two distinct types: one consisted entirely of green 

[ut] 
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seedlings, the other segregated into green and greenish-white seedlings 
in the ratio 3: 1. Both sorts segregated into tall and dwarf individuals, 
in the ratio 3: i„ as is shown by Table II. 

Tabee II. — Seedling progenies of F 2 from self-pollinated 
normal green plants of F 1 heterozygous for tall dwarf and creemsh-'u.hite . 


Pedigree 

Nt 

Tall green 

Tall 

greenish-nlnte 

Dwarf green 

GrceiiJi Tilute 

2862 

63 

2 ± 

27 

r; 

2871 

52 

21 

20 

t 

2901 

5 " 

19 

16 

5 

2902 

52 

22 

20 

7 

30 iq 

i-S 

52 

52 

11 


Trta' . . 

40 ? 

138 

135 

40 

cal {9:3 3:1) 

•T2 

134 

13*1 

45 


The characters of dwarfness and greenish white chlorophyll are thus 
transmitted independently, hence the corresponding genetic factors must 
be in two distinct chromosomes. 

Fixation between dwarfness and xanthophyee pigment. — 
The seedlings of some variations develop a yellow colour apparently 
due to the pigments xanthophyll and carotin. This character is recessive 
to normal green. 

Table III gives the data relating to hybrids obtained by the self- 
pollination of normal green plants heterozygous for height and colour. 



III ~ 

Seedling progenies from self-pollinated 

no) mal 

K/een plants hetem 

zygGns 

for tall-duuarf and 

green-yellow 

seelhngs 

Pedigree 

No 


Tall green Tall jellov. 

Dwtri green 

Dwar. \cllow 

3006 


180 

72 

87 


3011 


32 

7 

II 


Total . 


?1? 

79 

98 

34 

Theoretical (9:3:3 

; \). 

232 

78 

78 1 

26 

Theoretical cm. x 

: 1.4 




tfnTrggy* 

• - 

225 

85 

S 5 

IS 
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The figures obtained do not agree very closely with the 913:3:1 
ratio, and seem to correspond better with what would be expected in the 
case of linkage. The latter, giving a gametic ratio of 1:1.4 would account 
for the number of tall-yellow and dwarf-green gametes being larger than 
that of the tall-green and dwarf-yellow gametes. (See Table III). 

Conclusions. — The presence of a very large number of genetic 
factors having a negative influence upon the development of chlorophyll 
is thus clearly shown in the chief commercial varieties of maize, and as they 
lessen the assimilating capacity of the leaves, the productivity of the plant 
is decreased. On the other hand, as has been demonstrated by the facts 
set forth above, the genetic factors governing these abnormalities in the 
development and distribution of chlorophyll are distributed in different 
chromosomes. Therefore, the elimination of these negative determinants 
would inevitably remove the positive characters of which the factors were 
present in the same chromosome. To succeed in a system of maize-inbreed¬ 
ing then, it is essential to begin with the best material available which is 
as free as possible from abnormalities and defects. It is probable that 
the inbreeding of such stock might be carried out quickly and therefore 
with very little loss of height, yield, or fertility, and would at the same 
time improve the uniformity of the type. 

7x4 - Selected August Maize from Piacenza. —■ zago f , in uitaha atricoia. Year 58, 
No. 5, PP- 145-146* 1 plate. Piacenza, May 15, 1921. 

The author applied to the selection of August maize from Piacenza 
the method of Hopkins (Firstly, selection in the field of the finest ears 
on the most vigorous plants ; secondly, growing in separate plots, the grain 
of each ear ; thirdly repeated selection from the selected produce so as to 
fix the characters) and he describes the good results which he obtained. 

August maize from Piacenza is a good variety, ripening early, medium 
height, regular ears, large grains, of a fine orange yellow colour. In 5 
years of selection the author has obtained a greater uniformity of plants, 
regular ears and an increased production 

715 - Cross between Peas with Coloured Pods and Peas with Green Pods. — devil- 
morin, J , m the Comptcs tcndus dts Seances dz VAcademic des Sciences, Vol. 172, No 13, 
pp. 815-817. Paris, March 1921. 

There are varieties of coloured flowered peas whose pods show a co¬ 
loration that is more or less violet, sometimes quite violet: such a coloration 
is dominant over the normal green. The character “ violet pod ” may 
also superimpose itself on the character “ yellow pod ”, and produces a 
very pretty fine bright red. 

In the results of numerous crossings made at Yerrieres, plants with 
white flowers were found, which showed on the quite young green pods 
slight traces of violet, or else, in the case of plants with 3 T ellow pods, slight 
traces of red. 

The hypothesis is, therefore, that the violet tint is inherent also in the 
white flowered plants but that it requires, in order to be completely man- 

[m-ns] 
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ifest, the presence of the factor of pigmentation, derived from plants with 
coloured flowers. 

If this supposition is correct, by crossing white flowered plants with 
pods slightly shaded with pink, with coloured flowered plants with green 
pods, a hybrid with violet pods ought to be obtained in the F x . This is 
exactly what happened. In 1917 a cross was made between a white 
flowered pea with pink shaded pods and Pisum datius which has a puiple 
flower but a green pod; 2 plants were obtained in the F x generation, both 
with violet pods. Similar results were obtained in another cross made 
in the same year, using pollen from a pea with pink-coloured flowers and 
green pods. 

Owing to the diversity of characters among the plants used for cross¬ 
ing, the jF 2 generation shows great variability both in the colour of the 
pods (greens, violets or purples, yellow or red-violet on yellow) and in 
the colopr of the flowers (whites or purples, plus a few plants with pink 
flowers derived from the second crossing). 

Great differences were also noted in the colour of the ripe seed, which 
might be mottled garnet or plain garnet (the Pismn clatius , from which 
the pollen was taken, has mottled seeds) or else plain white or mottled 
white with the white flowered plants. That was for the first crossing; 
on the other hand in the second crossing with the coloured flower speci¬ 
mens, the seeds had a red tint that was plain or mottled. 

These characters are distributed numerically in proportions mani¬ 
festly Mendelian which, however, have not yet been established with 
accuracy owing to the limited number of F 2 plants. 

716 - Butia recast rum Na.bQnna.ndi, a New Palm Obtained by Grossing Butia 
eapitata v. puiposa Beecari with Arecastrum Romanzoffianum 
australe Beccarl. — Robertson Proschuwski, A., in the Rccue Horticul , Year 
i>3, No. 17, pp. lig. 1. Paris, May, 1921. 

Among the exotics which stood the hard frosts of December 10-17, 
iC2i» on the Cote d *Azur besl, may be mentioned a hybrid palm obtained 
about 3< years ago b}" P. Nabonnaxd, Manager of the horticultural estab¬ 
lishment of Cannes-Kden (Golfe Juan, Alpes Maritimes) by fertilising 
Butia (Cucusi eapitata v puiposa Beccari with the pollen of Arecastrum 
RomanzoUanum ausrrale Beccari (Cocos flewosa Hort.) 

The author proposes to name this hybrid Butiarecastmm Nahovir 
nandi; it is clearly distinguished from its two parents by the growth 
of its leaves and by its appearance, and resembles Howea , from which 
however it is distinguished by a thicker trunk, equal to that of the mother 
plant Butia eapitata. The trunk is smooth and without rings (like its 
parent Arecastrum) which adds to its ornamental character, since the 
cicatrices of the fallen leaves are much more crowded and dose together. 

The specimen described by the author was about 9 m. high; the 
leaves, which are 5 m. long, are at firs! erect and then curved back at the 
end; there are about 30 of them; as soon as they dry, instead of remaining 
to rot on the tree (as happens on Butia), they become detached sponta- 

puswrie] 



CERE AES AND PUESE CROPS 


841 


neously, from the trunk. The sword-shaped leaflets, 80 cm. long and 
4 to 5 cm. broad, are about 1 cm. apart. 

The non-thomy petiole (character inherited from its male parent) 
is, at the point to insertion, of a fine mahogany red, which passes into a 
greenish brown to become a fine olive green up to the tip. The spadix, 
about 2 m. long and 1 m. broad is fairly branching. According to Na- 
bonnand, the fruits aie, according to the specimens, sometimes globular, 
sometimes slightly ovoid, rather resembling thgse of Arecastrum ; their 
colour is yellow ochre and they have fibrous flesh. The growth of this 
hybrid is at least 3 times more rapid than that of the mother plant Butia 
cafitata and it is at least as hardy ; some young specimens stood as much 
as — io° C. without injury. 

It is therefore a plant of rare ornamental value, whose very great 
hardiness would permit of its being planted in countries with climates less 
mild than that of the Cote d'Azur 

717 - Heating of Seeds as an Aid to Selection. — See No 70 7 of this Review. 

718 - Results of Cultivating Selected “ Todaro * Wheats, in the Molise, Italy. — iosa, 

G , in L’ltalm a^ricola. Year 58, No. 3, pp. 65-72, figs 5. Piacenza, March 15, 1921 

The Todaro (i) wheats, that is to say the pure kinds bred by this 
scientist on the estate of the “ Sodeta bolognese prodnttori sementi, €t 
near Bologna, are suitable to the climate and rich cool soils of Northern 
Italy and to those of Central Italy when well cultivated; but this does 
not exclude the possibility of their being successfully grown on the pla¬ 
teaux, in the zone of the hills of medium elevation and on the even slopes 
throughout the southern Apennines. Some kinds even, such as “ Cato- 
sella 91, ” originally from that region cannot but find favourable con¬ 
ditions there. 

Experiments made in 1920 in the Molise have demonstrated the possi¬ 
bility of obtaining from Todaro wheats higher yields than those given 
by the local kinds of wheat. These experiments were carried out at 
two centres1) at Campobasso, in the zone of the central hills of the 
Produce, at altitudes of from 600 to 700 m.; on mould or somewhat clayey 
soils, rich and well tilled ; the wheat succeeded maize or clover; 2) at 
Boiano, on a plateau at an altitude of 500 m., on rather compact, cool, 
deep soils; wheat sown after maize (the head of the rotation), on green 
manuring with Galega or after clover 

The most typical kinds for given exigencies and aptitudes w T ere chosen 
for experiment such as:— 

Rieti 1. — Glumes very light yellow; spikelets compact. Very early 
and strong growing. Not being sufficiently resistant to lodging and 

(i) Cf. F. Todaro, Eavori di selezione del fromento nel Bolognese Bologna, 1910 
F. Todaro, I grani selezionati della Society Bolognese pxodiittori sementi. Bologna, 1914. 

F. Todaro, II perfezionajnento agrario delle piante. Relazione al premio quadnennale 
Cesare Zucchini. Bologna, 1917 

F. Todaro, Selezione di cereali. Frumenti, avene, orzi selezionati. VItalia auuola. No. 5; 
May 15, 1910; reviewed in R., July-Sept. 1919, No 854. [Ed) 
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rust, it suits hilly laud where these faults are less important. As it sheds 
its grain readily the harvesting has to be carried out quickly. 

Rieti 11. — Ears better developed and less flat than the preeeeding 
variety; with a few supernumerary spikelets. Vegetation period longer 
than in the case of other kinds of the same type. Remarkably strong growth. 
Poor resistance to lodging, none to <hedding grain, but very strong to rust. 
Suitable for good hill soils and for flat land not too rich in nitrogenous matter. 

Cologne 12. — High? productivity"; early; very resistant to rust. 
Sporadically subject to total or partial failure of the basilary spikdets; 
inclined to shed grain Spedallv suitable for localities subject to rust, 
such as the shut-in plateaux of the Apennines. 

Results of experimental cultivation of wheat in the Molise. 
(Agricultural year 1919-1920). 

- Yield in kgToF 

rotnmnnoc grain 

per hectare 


Campobab^o .... 

Campobasso .... 

Campobas&o .... 

Campobasso . . . 

■Rniflnn ...... 

y Carosella 91 . 

f No£ reproduced . 

y Carosella 91 .. 

* * * * < Carosella local . . . 

1 Carosella 91. 

. • . . ' Cignarellone .. 

1 Carosella local. .. 

t Carosella 91 . 

’ ‘ * t Cignaredone . 

. . . . Rieti . . 

1S13 

1470 

1000 

750 

1700 

1560 

1210 

2050 

2530 

1800 

2100 

1613 

1x25 


. , . Wipfiii. ... . 


. . Cnlngna 12 ..- - . . 

Bdano . 

y Gentil rosso semi-bearded 48 . . . . 

‘ * ' 1 Sollna lpcal .. 

945 


Rieti . . 

1178 


1 Rieti . . 

1335 


\ Cologna 12 . .. 

1364 

Boiano ...... 

. . . . Gentil rosso semi-bearded 48 ... . 

1 525 


J Caccavone. 

1232 


r Quagliardlo. 

, 1075 


Re. 

1553 


Rieti 1. 

1360 


1 Rieti 11. 

1 ibo 

Boi&no. 

1 Cologna 12 . 

1050 

* • * , Gtntil rosso semi-bearded 48 . . . 

1780 


f Fucense reproduced .. 

1660 


Selina local . 

450 


1 Rieti . . 

1200 


1 Rieti 11 . 

1280 

Briaflo 

. . ' Cologna 12 . 

I2CO 


J Gentil rosso semi-bearded 48 . . . . 

1 1400 


f Sdlina local . 

1 725 
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“ Gentil rosso ”, semi-bearded 48. — Ear slights beaided on the 
spikelets of the upper third or half and beardless in the lower part. Very 
productive; resistant to lodging; sufficiently resistant to m&t. Suitable 
for good hill soils that are well tilled, and for richer soil* in the plains. 

Carosella 91. — The " Carcsella ” wheat originated in the Molise, 
where it has 2 types of ears - 1) With spikelets quite beardless; 2 } with 
spikelets the upper third or quarter of which is furnished with more or 
less rudimentary awns. “ Carosella 91 ” resembles the second type, the 
extremity of the ear being bearded. It is one of the best varieties select¬ 
ed by Todaro. Tall but strong stalks; leaves with a characteristic 
bloom; ears long and rich, very resistant to lodging and fairly resistant 
to rust, high productive (slightly inclined to shed its grain). It is suitable 
for fertile soils in the plains and medium hills. 

The results of the experiments are summarised in the foregoing Table. 
With the exception of “ Cignarellone, ” whidi by its productivity- and re¬ 
sistance to rust has equalled the Tod\ro varieties and sometimes has even 
surpassed them, all the other local wheats have had a lower unit produc¬ 
tion (from 1.4 to 13.3 quintals per hectaie). The variety which has shown 
itself the most constantly productive, and which is really very valuable, 
is “ Carosella 91 ** which is suitable for bills of an altitude of between 400 
and 700 m in the Southern Apennines. 

“ Gentil rosso " 48 and wheats of the “ Reatino " and “ Colognese " 
type have behaved in a rather variable manner but they have yielded, in 
certain cases, fairly large crops and they have proved, in short, good wheats 
for the plateaux of the Apennines and for cool zones in hill country in the 
South. 

719 - Sweet Potato. — r. Cultivation along the Southern Coast Belt South Africa; 

—11. Chemical Composition and Comparative Analyses of Tubers. — Jlbitz, 

C I., (Agricultural Research Chemist, Capetown), in Joutn l of the Deprihncnt of 

Agriculture, South Africa, Vol II, No. 3,pp. ^ 29 - 239 » and No. 4, pp 310332 Pretoria, 

March-Apnl 1921. 

I. — In connection with the production of alcohol on a large scale, 
in order to serve as a basis for liquid fuel, attention has lately been drawn 
to the possibilities of utilising the sweet potato (1). Although at present 
the extent of this cultivation adequately suffices to meet the demand along 
the southern Coast belt of the Cape Province which is restricted to the 
employment of the tuber as human and *tock food, the author considers 
that the area indicated can produce sweet potatoes to a far greater extent 
to meet the coming demand. 

The most favourable conditions for cultivation are bright days and 
warm nights, a medium rainfall, which is available during a growing period 
of from 4 to 6 months annually. Although the crop adapts itsdf to 
other soil conditions (2), it attains perfection in light sandy loam with a 
somewhat clayey but well drained sub-soil, (standing water around the 

(1) See No. 764 of this Review. {Ed.) 

(2) Behaviour of Sweet Potatoes in the Ground See R Aug ni 8 , No S51. (-H&) 
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developing tubers is most harmful). In the Division of George the most 
abundant producing area, the flourishing farm of Robertson' at Little 
Brak River is taken as an example and the methods of cultivation describ¬ 
ed in detail. The v arieties grown here are the common 6 months, the red- 
skinned 3 months, the yellow skinned 3 months and the British East Afri¬ 
can white-skinned. The first is the most in demand on account of its 
keeping qualities. The sweetest of the four is the yellow, the next the red 
and the least, the white. 

The author describes the two methods of propagation by tuber slips 
and cuttings from the runners; the latter is the method principally adopted 
in South Africa. A comparison is made with the propagation methods in 
the United States and in Queensland. In the former, the sprouted slips 
are employed in the north for the main crop, while the runners are used 
only to provide the seed tubers for the following season; south of Virginia 
the runners provide the main crop. 

Although irrigation is oten practised for sweet potatoes in America, 
Robertson does not recommend this proceeding unless absolutely neces¬ 
sary. For open crumbly soils he advises the planting of cuttings in a damp 
soil, and for compact soil, irrigation should not follow but precede planting; 
sandy soils may however, be irrigated after the cuttings are in. 

On the farm under consideration rotation is found distinctly advant¬ 
ageous, including in the rotation a leguminous crop. 

It is evident that sweet potatoes need potash and in the Northern 
States U. S. a successful fertiliser used (1) to be recommended, contain¬ 
ing 4 0 o nitrogen ; 8 ° 0 phosphoric oxide, and 8 to 10 % potash. The 
potash requirements are evidenced by the analyses of the ash (Koxig) 
which shows a potash content of 50.31 %, and 46.15 % (Robertson). 

Chemical composition. — The average composition of the sweet potato 
according to a series of analyses of tubers from different countries is shown 
as follows 


Principle constituents 

Average , 
for j 

12 series 

« ! 

United 

States 

C=> 

England 1 
( 3 ) 

Japan 

W | 

1 

Azores 

( 5 ) 

Malaga 

(0) 

Water. 

1 71.86 %i 

73-39 % 

70-98%' 

76-19%' 

86.43% 

69.10% 

Protein. 

1 1.00 

1.28 

0.92 1 

2.81 i 

0.39 

1.20 

Pat. 

( 0.20 1 

0.28 

o -49 I 

012 


Nitrogen free extract 

25.05 

— 



27.06 

Gum, etc. . 


1.08 

2.39 

3 -» l 

— 

Sujjar . 

1 — 1 

6.86 

2.69 s 



Starch . 

_ 1 

15.06 | 

20.26 I 

14.80 / 



Fibre . 

Z *o 3 i 

0.98 f 

1.20 ' 

1.79 1 

O.49 

X .32 

Ash . 

0.B6 

1.07 

1.07 | 

1.17 | 

0.55 

1-32 


(i) K.5 nig. — (3) Johnson S. W., Connecticut Agricultural Experiment Station. — 
{sl NBOBAtTER and Oeconomtdes (Average of 3 analyses). — (t) Nagai and Murat. — 
(5) and 16) Corenvinder. 


(i) See E. April 1918, No. 416. [Ed.) 
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Samples of each class of sweet potato grown at little Brak S. Africa 
were collected for ar alysis. The percentage results aie »■ hew a in TaLle II 

Yield. — In the Union of ^outh Alrica, according to tlie igiS Ai^ri- 
cultural Census, the area under sweet potatoes in the 4 provLme- am suit¬ 
ed to 20392 acres. The total pioduction amounted to 60 141 15 j lb. 
( 339 ° It- P er acre), the Cape Province heading the li>t with 12 162 acres 
under cultivation. However, as much as xO 300 lb. per acre has since 
been reported at Little Brak, where the soil is black alluvium and hid be^n 
irrigated before ploughing : Itw r as manured with 1 j^ ton “ potato fertiliser" 
with the following percentage composition: phosphoric oxide (total) 
8.0, (citric soluble 7.5); nitrogen 3.3 , potash b o and lime ib u. The sea-on 
was dry and the crops had received no subsequent water other tliai occa¬ 
sional showers. This may be taken as a sample of the possibilities as 
regards yield. 

The author summarises the comparative yields in the United State-*, 
and also describes investigations begun there for the purpose of deteruu 1- 
ing the identity of different varieties of sw r eet potatoes and for develop. 
the most suitable method of utilising the plant as a stock food in regions 
where it can be cheaply produced (1). A general investigation was carried 
on at the same time of dry rot, stem rot, and other diseases of the sweet 
potato, and the remedial measures were studied and suitable treatment 
recommended. 

Reference is also made to the experiments carried out at Barbados 
(HAix^and Bov^li,, West Indian Bulletin ,* Vol. V, Xo. 1, pp. 44-52, 1904) 
for the purpose of ascertaining the best varieties tor cultivation. Twenty- 
eight varieties were planted of which White Gilkes (6 months) gave the 
best returns, the next 3 in order being Hurley, Minuet and Vincelonian. 

With regard to storage, a preliminary sweating process is strongly 
- recommended — 2 weeks* storage in a well-ventilated cellar, at a dry 
temperature between 8o° and go 0 F. The temperature allowed to 
fall later to about 65° F, and is maintained at thi* point. 

A common method also employed is in making about 20 to 30 bus. 
into a pile and covering with straw If the temperature 1* maintained 
at 40°F, the tubers will undergo sweating, as desirtd. This miy be fol¬ 
lowed by covering the pile with earth, gradually more and moie thickly 
up to a thickness of 4-b in. 

A local method of storage practised in South Africa is to dig a trench, 
fill it with tubers piling them into a ridge 3 ft. above ground and covering 
with a water shed roof of sods, leaving an air-hole. 

To give an idea of the co«t of production per acre, the author has col¬ 
lected statistics from the United States as applicable to cultivation in 
South Africa, and estimates the total cost at £ib.ios 2 d. exetudi ig haul¬ 
ing to market. This will however vary according to the d -* r c O 
the other hand the produce of an acre has often realised a© much as £2 
to £30. 


(1) See R June 1Q17, Xo 513 - (M) 





Tabus II, — Analyses cf sweet potatoes cultnatid in South Afttu* 
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p,»] 



Specific gravity of tuber. » | i.o8 1.04 
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In connection with the cost of production in Cape Province, Roblri- 
SON has supplied the following information:— Excluding ploughing and 
harrowing, the cost of cutting shoots, dividing them into required lengths, 
making water furrows, holes, planting, closing up, irrigating after plough¬ 
ing, is approximately 18/- per acre (using boys, natives, women and 
other cheap labour). For adequate cultivation, the crop requires horse 
hoeing 3 times, hand hoeing twice, irrigation once, amounting to 24 - per 
acre. — Digging and bagging £4 per acre so that here the total cost 
approximates to £6.12 s. excluding costs of bags, carting, cuttings and 
manure. 

/20 - Feeding Value of the Pods and Seeds of Prosopfs Stephaniana. — Bviutm 
of the Imperial Institute , Vol. XVIII, No 4, pp. 478-*7Q London, Oct.-Dec 19-0. 
Pods and seeds of the leguminous shrub, Pyosobis 9 tcphamana were 
forwarded to the Imperial Institute from Cyprus with a view to ascertain¬ 
ing their value as feeding stuffs. This species is indigenous to Cyprus, 
but occuis also in the Punjab, Afghanistan and the Caucasus 

The analysis gave the following percentage results: for whole pods, 
pod cases only, and seeds only, respectively:— moisture 10.1, 10.4, 
9.5; crude proteins, 13.0, 10.4, 18.2; fat 2 6, 2.5, 28, carbohydiates (by 
difference) 56.8, 56.2, 58.0; fibre, 14 1, 17.0. 8.4; ash, 3.4, 3,5 3.1. The 
nutrient ratio was 1: 4.8, 1: 60, 1 *3 5, and the food units 96, 89, hi. No 
alkaloids or cyano-genetic glucosides were detected in the samples. 

The pods (freed from seeds) contained 3.8 % of sugar (calculated as 
dextrose), so that they differ materially in this respect from caiob pods 
which contain from 30 to 50 % of sugar. No tannin was present. The 
value as feeding stuff is somewhat reduced by the highly fibrous nature of 
the pods, and the hardness of the seed coat .The pods of the allied species 
P. juliflora which contain a large percentage of sugar (25 to 28 %) are 
stated to be used as a feeding stuff, and trials might therefore be made 
with P 9 tephaniana pods and seeds. 

721 - Cotton Growing in the Belgian Congo (1). — i/cplae,e (Directenr general derAgri- 
culture au Mmist£re des Colonies), in Bulletin ot the Imperial In\htu*t, Vol. XVIIT, No 3, 
PP 352-402, figs 2, pi 2, 3+ondon, Tuly-Sept. 1020, and BulUtin A picnic dn Con 0 Bel c, 
Vol XI, Nos 1-2, pp. 80-105, pi 1. Brussels, June, 19-0 
It seems likely that Central Africa will some day supply the European 
markets with a much larger and better cotton crop than was hitherto 
expected. The Uganda Protectorate and Nyasaland are already among 
the cotton producing countries, their soils and climates having proved 
quite suitable to the growing of a very useful type of cotton. The author 
shows that conditions favourable to cotton cultivation extend also to the 
centre of Africa and cover a large tract of country Transport facilities 
by river and rail throughout the Belgian Congo have been considerably 
improved during the war, and several cotton producing districts are now 
shipping a few hundred tons of cotton to Antwerp and the cotton mills 
of Belgium. 

(1) See R. Jan 1914* No 3. {&*) 


pi MUM] 
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Experiments were commenced six years ago in the Lower Congo Dis¬ 
trict ard weie gradually extended further north. They are at present in 
progress at Maniema ard at Sankuru. Notwithstanding the adverse 
meteorological conditions, several attempts were made under the Congo 
Free State Government to introduce cotton amongst the crops grown 
by settlers or natives. American, Egyptian and Peruvian cotton seed 
was tried in the State Agricultural Station, but gave no definite practical 
results. 

In 1909 a new and more tboiough experiment in cotton cultivation 
was howler conducted under the superintendence of J. Ci.aessons, 
Agriculture 1 Engineer, who formerly owned a cotton farm in Oklahoma 
(U. S. A.). From 1913 onwards, the encouraging results here reported 
are due to the untiring activity of the American expert E. Fisher. 

Cotton trials were first conducted at Kitobala (Lower Congo), 1913-15, 
at Nyangwe (Maniema) and Stanleyville (Upper Congo) 1914-16, at Ba- 
badi (Lonkala) near Lusamto, Sankuru (1916-17). 

Loccr Congo . — Alout 50 acres of cotton were planted in 1913, 
and several quite satisfactory results were obtained. But the tin reli¬ 
ability of the rainfall was proved in a decisive manner, as the rains were 
very irrcgultr and scant}, and large tracts of cotton in the unirrigated 
fields were a total lot> Of the \arious varieties tried at Kitobola, Triumph 
long sta] le and Simpkins tfcoit staple gave the biggest returns. 

I pper ( OU'O. — The rainfall at Nyangwe (Maniema) is regular, with 
about 52 cm. of rain, and only 2 months of dry weather. The first planting 
of cotton in 1914 covered 55 acres, the same \arieties being grown as were 
planted in 1913 at Kitobola. Nearly all the land consists of a sandy 
loam with a clay subsoil, easy to plough after the first time, and also easy 
to cultivate. In 1913 an area of 135 acres was planted and the first really 
normal trials undertaken. On account of 1 he seasonable weather no trouble 
was experienced in the 1915-16 season in keeping the fields clean and the 
plants in proper growing condition. The pro] er distance to plant depends 
largely on the quality of the .soil end the varieties to be planted. The aver¬ 
age for most of the American varieiks on lands of average fertility is about 
1.20 m. between the rows and from 35 to 50 cm., in the rows, except for 
short stapled varieties such as Simpkins which u of small growl h, and is 
planted 1 in x jo to 35 cm. Five su els per group is sufficient, planted 
at a depth of from 25 to 44 mm. 

The best time for planting long-stapled varieties seems to be De¬ 
cember, and for short-stapled cottons, January. Simpkins can be left 
as late as February 15, Native cottons are planted in October, Three 
weeks after planting, the seeds grew so rapidly Unit they were ready to be 
thinned out, and the land -was cultivated. A month later and this was 
repeated ?nd the cotton was hilled. 

The gathering of the cotton began in iqifi in April, but that is un¬ 
usually early compared with the normal possibilities. 

* The author gives full details of tlie varieties grown, and their re¬ 
spective yields. These include Nyasalaud, Alfen lyong Staple, Sunflower Long 
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Staple, Simpkins Early Prolific, Triumph Big Boll, Peruvian Red Short and 
White Long Staples, Greenseed and Blackseed, Zeidabi (long sta¬ 
pled), Sunbeam (American long stapled), Sakeltaridis and Abassi 
(Egyptian). 

Amongst these, it was evident that Simpkins proved the best adapted 
for native cultivation, as it is quick growing, and quick maturing, and one 
ot the most resistant cottons to drought, insect attacks and fungoid dis- 
ac?es and general unfavourable weather conditions. It is fully developed 3 to 
3 y % months after being planted, and ripens within the following 2 months. 
The author considers that this is the only variety which would have any 
chance of success near the Equator, where the dry season is very short. 
The sole disavantage is the shortness oE its fibre, which, however, is very 
strong. 

The Triumph Big Boll has three superior advantages namely: 1) it 
yields well; 2) it requires far fewer bolls to make 1 kilo, of cotton than 
the other varieties and owing to the large size of the bolls, a much 
greater quantity of seed-cotton can be gathered daily, thus reducing the 
cost of picking etc., but it requires a far longer time (4 months after full 
development) than Simpkins to ripen and the weight of the bolls causes 
the limbs to bend to the ground and accumulate dirt, and makes the plant 
subject to attacks of insects and rodents. In a locality with well-defined 
and lengthy rainy and dry seasons, this variety is recommended, as the qual¬ 
ity of the cotton and the staple is excellent, and the fact that the variety 
is less resistant to drought and disease than Simpkins can be dealt with 
effectively under such circumstances. 

The Egyptian cottons have been an almost complete failure. In 
the absence of irrigation and more suitable climate, they will always 
give disappointing results. 

Central Congo, — Two cotton growing districts have been estab¬ 
lished here. 1) The Maniema district around Kassongo. Tliis district 
will be able to ship cotton through Stanleyville and the West Coast, or 
through Tanganyika-Udjidji-Dar-es-salam and the East Coast; 2) The 
Kasai-Sanktiri-Katanga districts, with the country surrounding Lusambo, 
and Kabinda (Eastern Katanga). This .second district lias extensive 
savannah lands, and is thickly populated, cattle rearing is generally pos¬ 
sible and loads can be easily constructed. Cotton will have to lie ship¬ 
ped to Stanleyville and Maladi 

Northern ( cwgo. - The most interesting district for cotton growing 
in the north is the IJelle, where the rainy season starts in April and lasts 
until November; the dry season extends from then onwards till April, 
with a short period of rain in February. Trials "Were started in the Uelle 
and Itmi districts in 1919 by the Vice-Governor, Colonel de Meuusjviee- 
STi'K. Large fields were planted by the natives of the Kilo-Mahagi region 
and some 1500 acres were covered. Samples of this cotton have now 
been received in Belgium, and are of good quality. 

General. — The area of land planted in the Congo by the natives 
was 112 5 acres in 1916 ; 2000 acres in 1917, about 2500 acres in 1918 ; 
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and 2000 acres in 1919 (tbe reduction in this case being due to an epidemic 
amongst the natives), and 5000 acres in 1920. 

The average yield of seed cotton is 5 2 ® to 616 lb. per acre. In 
fertile fields, however, the yield rises to 880 to 1320 lb. per acre, without 
any application of manure. 

The average yield of lint is somewhat above 176 lb. per acre. To 
obtain 1 ton of lint, therefore, requires 12 y 2 acres. The average yield 
of lint in the United States being 200 lb. per acre, usually, on manured 
land, the yield of 176 lb. for the Belgian Congo, must be regarded as sa¬ 
tisfactory. 

Although direct cultivation of cotton by white settlers is not excluded 
or hindered by the law in any way, it seems that the industry will be car¬ 
ried on principally by the natives, who can produce seed-cotton much 
more cheaply than a settler. 

722 - Cotton Prospects in the Philippines. — Espino, R. B. (CoHege of Agriculture, 

Eos Banos) in The Philippine Agricultural Review, VoL XIII, No. 3, pp. 186-209. Manila, 

1920. 

The author’s aim is to give the planters and prospective planters in 
the Philippines a guide in the selection of species or varieties and in the cul¬ 
tural phases of the cotton growing, in consideration of the great possibi¬ 
lities of growing it successfully in tliis country in the future. 

A resume is given of the various varieties of commercial cotton de¬ 
rived from the 7 species of Gossypium indigenous in different parts of the 
world, and the statistical distribution as regards acreage under cultivation, 
bales of cotton produced, exports and imports. Stress is laid on the last 
mentioned, namely the imports, as this has a direct bearing on cotton 
prospects in the Philippines. Japan imports a large quantity of raw 
cotton (1 % million hales) and has up till now imported the larger pari 
from the United States (which produces about 58 % of the world’s cotton), 
but, considering the geographical situation of Japan, in connection with 
the Philippines, there are obviously opportunities in store for the latter 
whcie the soil and climate tn^ exceedingly well adapted to cotI011 and 
labour is plentiful. 

Up till now cultivation has been almost entirely confined to the pro¬ 
vinces in Luzon. Some 3053 hectares in the Uncos provinces, weie devoted 
to cotton in 1902, yielding 68.2 % of the 1322 ri8 kg. of the entire piodtio 
tion of the Philippines. In addition to this 239 ha. in Bntangas, and 2b(> lm 
in La Union were reported to have produced in 1902, 21 206 and 362 qbq 
kg. of cotton, respectively. Tliis gives ample evidence of the fact that 
pest-resistant varieties already exist in these areas, in spite of the objec¬ 
tion raised that the prevalence of insect pests is the chief drawback to 
cotton planting in this country 

Review of fieuo test* - In connection with the acclimatisation phase 
of the problem, several cultures weie started in 1920 at the College of Agri¬ 
culture, Los Banos, in which varieties or species of native and foreign cot¬ 
ton weie grown simultaneously. These otiltures will probably be repeated 
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each year autil a time is reached when the yield can no longer be increased 
by acclimatisation, or when one or more varieties shall have been found 
to be the most promising. 

Investigations concerning the best months foi planting native varie- 
tie»s, and the study and control ot insect pests are to be made 

In 1911, the Bureau ot Agriculture reported the results of preliminary 
tests. Certain native types ot cotton were found to exhibit such encourag¬ 
ing results tint it was considered necessary to conduct a more detailed 
and systematic in vestigition Native varieties were compared in the field 
with some American types. The lesults obtained showed that the varie¬ 
ties Toquillo, Gapaz Kmacliila and Gapaz Sangley or Candava, made a 
luxuriant growth, much superior to the Ameiican types, but matured 
somewhat later than the latter varieties. As regards yield, the Toquillo and 
Kinachila were much interior to the American cottons but the Sangley 
compared favourably with the same. The native varieties were practi¬ 
cally free trotu the attacks by the weevil, but the American types were, 
however, very badly infested. 

From the 1912 field work, it lias been concluded1) That the culti¬ 
vation of American and other foreign species on a large scale from imported 
seed at least in the vicinity oi I v a Oarlota is an unsafe investment; 2) that 
the native species Torquillo and Sangley aie the only two that can be recom¬ 
mended for cultivation on a large scale ; 3) the seed should be sown so 
as to bring the plant* 3 to matnrily not later than the middle of the dry 
season. Alter that period, heavy rains are liable to set in with such fre¬ 
quency as to impair the quality and quantity of the fioss. 

The author reviews, in general, the history of cotton, the economic 
importance, the classification of cotton fibre, climatic environment in 
various countries, preparation of the land, cultural operations, diseases 
and pests. 

The author considers that the Philippine Government should thor¬ 
oughly investigate the relative suitability to varieties ot the varying climate 
and soil conditions, etc. owing to the evident possibilities in store for this 
country in connection with cotton cultivation. 

7; 1 - The Oil of South African Maroola Nuts (ScJerocarya Caffra ). — Bullet™ of 

tlu Unfit ml /hs/j/h/ 4 , Vol XVllI, Nfo 1, pp r y uailou, Oct-I>ec. 1940. 

The xiptool.) nut is the product of ScLroccoya ( affra Solid, a small 
tiee 20-jo It. in height, belonging to the Natural Order Anacardiaceae. 
The tiee is iotmd only in Nalat mid the Transvaal, being very plentiful iu 
the Bush Veld, and the T*ow Veld. The fruit is a drupe and when ripe is 
about the t-ize oi a small hen’s eeg, and of a yellow or greenish yellow col¬ 
our. The thin pulp which surrounds the nut has a flavour similar to that 
oi the mango, but is much more acid. 

About 1 % cwt of the nuts, collected in the Pretoria District were 
recently forwarded to the Imperial Institute for analysis in order to as¬ 
certain whether they would be of commercial value. The nuts were of 
irregular shape, averaging 5 gm. in weight and containing x to 3 kernels. 

[m-m] 
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The shell which was very tough and fibrous, was covered with a thin layer 
of dried pulp of a pinkish brown tint. The nuts consisted on an average 
of go % shell and only io % kernel. 

The kernels contained 5 % moisture and yielded 56.2 % of oil, equi¬ 
valent to a yield of 59.2 % from the dry kernels. The oil, which was clear, 
limpid and pale yellowish-brown in colour was examined with the follow¬ 
ing results in comparison with corresponding figures recorded for a sample 
of maroola oil from the Northern Transvaal: specific gravity at 15 0 
0.9167 compared with 0.9153; melting point of fatty acids 25.o°C to 24.3°C, 
acid value 3.7 to 3.2; saponification value 193.5; iodine value 76.6 % to 
72.9 % ; soluble volatile acids 0.1; insoluble volatile acids 0.45 ; unsapon- 
ifiable matter 0.6 % to 0.93 %. 

The kernels of these maroola nuts give a good yield of oil of the " non- 
drying ” type which would be suitable for soap manufacture and possib¬ 
ly for edible use. In view, however, of the difficulty of cracking the nuts, 
and separating the kernels, it seems very unlikely that the nuts could 
profitably be used as a source of oil. 


724 - The Rubber Plant of the Mexican Deserts (1). — Forvin, v., in La Nature ,, No. 

2248, pp. 146-149, figs. 3. Paris, March 5, 1921. 

The “ guayule ” was known to the natives of Mexico long before the 
Spanish conquest. They extracted the rubber by mastication and used 
it for making balls for games. But the shrub did not attract scientific 
attention until 1852, when an American botanist. Dr. J. M. Bigelow, 
attached to a Commission charged with settling the boundaries of the 
new frontiers between the United States and Mexico, discovered it near 
Escondido Creek (Texas). 

It was described in 1850, by Prof. Asa Gray, of Harvard University 
under the name Parthemum argentatum . Its common name in Aztec 
means “ rubber tree. " 

For a long time it was considered of no value except as a good fuel. 
The Mexican miners cleared thousands of hectares of it for smelting, and 
the great industrial value of guayule was only suspected about 187O when 
a block of rubber extracted from this shrub was shown at the Philadelphia 
Exhibition. 

In 1888 the first attempt at exploitation was made by sending 50 
tons of bark to New York, and 18 % of rubber of excellent quality was 
obtained. In the same year samples were sent to England and Germany, 
but the German chemists declared that guayule would never have auy com¬ 
mercial value. 

However, an American company installed an experimental laljoratory 
at San-I/uis-de-Potosi in 1901, and obtained such promising results that 
the first factory was built at Jimulco, which commenced to produce crude 


(1) See 2 ?., March, 1919, No. 320. {Ed.) 
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rubber on an industrial scale in 1905. By the end of 1910 the capital 
engaged in the new industry totalled 65 million gold dollars. 

The habitat of the guayule is fairly clearly defined. The plant appears 
to have originated in the desert of Chihuahua, which foims the northern 
portion of the Mexican central plateau, and has spread over all the neigh¬ 
bouring arid legions situated at altitudes of from 1000 to 2000 m. It 
is found in the south of Arizona and of New Mexico. Its habitat covers 
290 000 sq. km. of which 70 000 sq. km. can be worked industrially. The 
shrub is not more than 1 m. high. It differs from most rubber-producing 
plants by the fact that the rubber is contained in certain kinds of cells 
instead of being in the latex. F. E. Lj.oyd, professor of plant physio¬ 
logy at the Polytechnic Institute of Alabama, who has devoted years of 
study to guayule has not yet been able to discover what physiological 
r6le the secretions of rubber play in the life and growth of the plant. He 
has, however, proved that these secretions are less abundant in summer 
and this may provide a key to the mystery. 

Now that rubber plantations are reducing production to avert a fall 
in 'prices (1), it may seem strange that the existance of a new source of the 
product should be noticed. Guayule, however, has advantages which should 
merit the attention of several Colonies. It thrives on arid and desert 
lands where any other crop would tail, subject to the condition that the 
soil contains a certain amount of lime, and it will grow on high plateaux 
where rain is infrequent and small in amount. It withstands consider¬ 
able differences of temperature and even braves the neighbourhood of 
freezing point. Lastly, in spite of its small yield in rubber, which is an 
average of 12 % of the total weight of the shrub, it can be profitably work¬ 
ed throughout the year. 

Extraction is not complicated, and the factories have copied the na¬ 
tive process, which consists in chewing the hark and roots. After washing 
in plenty of water, the shrub is crushed between rollers under a fine spray. 
The mass obtained is sent through turbines which separate the rubber. 
The crude product is sent to the refineries. 

In 19x4, several laboratories, both in Mexico and the United States, 
endeavoured to domesticate guayule, which is reproduced either by seed, 
or by root suckers developing on the roots nearest to the surface. But 
the war stopped these iiiteiesting researches, and although, owing chiefly 
to the work done by ProL Lioyd, il is known how to cultivate the shrub, 
it is still unknown whether the cultivated guayule will retain its rubber 
content outside its natural habitat. Two years before the war Germany 
tried to introduce guayule into its East African Colony. The war put 
an end to the experiments. But the author thinks that it is not 
impossible that Algeria and Morocco may contain arid lands where 
the rubber plant of the Mexican deserts might become a new source 
of wealth. 


[**<] 


(1) See 2 ?., Sept. 19*0, No. 980 ; 2 ?., Jan. 1921, No. 51 - [Ed.) 
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725 - The Effect of the Age of the Trees on the Quality of the Rubber. — de Vries, 
0.„ in Bulletin Agricole de Vlnstitut Scientifique de Saijon, Year 3, No. 3, pp. 89-91, Sai¬ 
gon, March 1921. 

The older trees generally possess a latex with a higher rubber content 
than the younger trees, which naturally influences the yield of rubber to 
a large extent. 

After conducting several experiments on special lines, and by a care¬ 
ful selection of material, the author is now able to present the following^ 
information concerning the characteristics of old and young trees. 

1) The resistant quality of the resin from old trees is not to any mark¬ 
ed extent stronger than of the young trees. In some cases where young trees 
have not been tapped for some time, less resistance is evident, without 
necessarily attributing the same to the youth of the trees. 

2) The “slope” or type of tension curve is usually the same, 
occasionally rather better with old trees. 

3) The time for vulcanisation becomes appreciably less for old trees; 
the oldest trees in Java (plantations established from 35 to 40 years) 
giving the lowest average of all ; 

4) The viscosity is nearly always of finer quality with old trees, often 
not coming up to the average with young trees. 

Attention is drawn to the fact that in every experiment here under¬ 
taken, rubber was prepared in crepe form as it has not yet been found pos¬ 
sible to obtain smoked rubber. 

It is interesting to note that these results only partly support the idea 
that rubber is of better quality when obtained from old trees, e.g. the quest¬ 
ion of viscosity. The fact that inferior quality rubber is occasionally 
put on the market by new plantations may be partly attributed to the 
fact that as a general rule, the older plantations are better equipped 
and in better working order, and thus encouraging the produce of rubber 
of more uniformly sound quality. 

The author adds that young trees yield a comparatively low quantity 
of latex with low rubber content, which becomes even more diluted 
when the cleansing water mixes with the latex, etc. When the dilution 
of latex is not standardised, these factors often lead to an entire change in 
qualities relative to the above mentioned properties. 

Attention is drawn to the fact that when “ Para balls ” in Brazil are 
coagulatedwithaceticacid, vulcanisation is rapid as a result of the age of the 
trees; on the one hand, keeping the balls, in a state of moisture for some 
time, encourages increased speed in vulcanisation, whilst on the other hand, 
smoking out somewhat retards speed. The results thus in the end coin¬ 
cide. On a Java plantation (Sidoredjo near tfamaiaug) the latex coagulates 
in a normal way with acetic acid, giving a ciepe after r hour 40 minutes, 
whilst by followingtheBraziliancoagulation method, only 55 to 65 minutes 
is required for vulcanisation. However, the latex from the old trees in Bra¬ 
zil treated with a standard mixture and coagulated with acetic acid should 
give a gum which will vulcanise more slowly, 

im 
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726 - Biological Notes on the Gum-Arabic Acacias ol the Egyptian Sudan (1). — 
I’cr&ot, ICm., in the Comptcs rendits del'Acadetme des Sciences , Vol 171, No. 4,pp. 258- 
260. Paris, July 26, 1920. 

About 95 % of the gum arabic of commerce is produced by a small 
tree. Acacia Verek Guill. and Perrot {A. Senegal Willd). The Egyptian 
Sudan (chiefly Kordofan) exports annually nearly 20 000 metric tons of 
it, whereas Mauritania and Senegal hardly produce more than 2000 metric 
tons. The other gum-producing species in the Sudan are A. Seyal Delile 
and A. arabica var. nilotica . 

In the course cf a recent mission, in February-March, 1920, the author 
with M. Amato, studied the conditions of growth of the gum trees as 
well as the method of collection and the trade in gum. 

A . Verek commences to form part of the Sudanese bush in the region 
north of Khartoum and becomes more and more abundant further south 
in the provinces of Senaar, Gedaref, and Kordofan, but especially in the 
last named ; it then appears in places in the form of fairly thick natural 
forest which is called “ guenenas ” and in which the trees are worked by the 
natives. In the dry season they methodically tap the trees by removing 
a narrow strip of bark with a crude hatchet (“ ferrar ”) ; the gummy 
exudation is thereby considerably increased. In the Province of Kordo¬ 
fan the rainy season lasts from the end of May to the middle of October, 
and the rainfall is from 300 to 400 mm. During this season of vegetative 
rest the leaves fall, the air becomes extremely dry, the winds axe steady 
and the temperature exceeds 45°c. in the shade, falling at night sometime 
several degrees below zero. 

The smallest crack in the bark can spontaneously cause the production 
on the outside of rounded pieces, more or less coloured, called " wady ” 
(wild) gum; in addition, an insect often punctures the tree at the point 
of junction of the small branches, and the tree then exudes small spiral 
threads of gum which are collected and constitute " vermiform ” gum. 
After the barking, along the edges of the wound, rounded, soft and colour¬ 
less pieces show themselves which dry rapidly and constitute the fine 
white Kordofan gum. 

In seeking to ascertain the best conditions for the gummy exudation 
the author has formed a certain number of conclusions of which the prin¬ 
cipal arc as follows:— 

1) The gum does not exude except duiing the period of greatest 
dryness, from December to April, when it is picked every 5 or 6 days. 

2) The trees growing in the smallest valleys, or merely in places 
where the sub-soil, owing to clay strata, remains moist or damp, only pro¬ 
duce a few pieces of gum. Also, if the least drop of rain falls after bark¬ 
ing lias been carried out too early or too late in the season, the first 
or last picking is spoiled. 

3) By simply working the soil to attempt the growth of crops be¬ 
tween the trees the production of gum is reduced considerably. 


[W] 


(1) Sec R. t March, xyjj, No. [Rd.) 
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4} The conclusion is therefore that the formation of gum must 
have as principal object, owing to the reluctance with which it parts with 
its moisture, to preserve in the tree the amount of moisture necessary 
for its vegetation during that period of extreme dryness when the desic¬ 
cation is really extraordinary. 

If it is desired to work natural stands, the fact must be kept in view 
that, as in the case of other desert species, the root system is extremely* 
developed in depth and diameter. A density of not more than 80 to 100 
trees per ha. should therefore be preserved, so that there may be very lit¬ 
tle shade. If the exuding gum heals the wounds, it is a secondary object, 
as the rough work of barking, which causes injury often up to the cam¬ 
bium, does not apparently otherwise injure the tree. 

In Senegal and Mauritania, except among the PeuJhls, a tribe which 
has come from the East, the practice of barking is unknown. The author 
recommends its introduction since it would enable the yield to be increased 
by from 3 to 5 times 

727 - The Cultivation of the Vine in Italy during the Last Fifty Years. — scano, g., 

in the Giornile vtnicolo itahano , Year 47, No 22, pp. 211-212,1 diagr Casale Monferrato, 
May 29,1921. 

In the quinquennium 1870-1874 vines were grown in Italy on 

1 869 300 ha. and from 1915 to 1919 on 4 348 800 ha., an increase of 

2 479 500 ha., or 132.6 %. This area is distributed over the 16 regions of 
Italy as shewn in the table, 


• 

Average area in hoc taxes 


1870-1874 (1) 

1915-1919 (: 

Piedmont. 

117 300 

283 800 

Liguria. 

37 000 

52 600 

Lombardy . 

140 800 

246 300 

Venetia. 

243 000 

679 200 

Emilia.. 

168 500 

860 OOO 

Tuscany. 

226 8f 0 

603 500 

Marches. 

94 800 

383 30° 

Umbria. 

50 500 

222 900 

L'ltnnn. 

44 OOO 

122 500 

Abruzzi and Molise. 

170 600 

127 900 

Campania. 

103 000 

276 4OO 

Apulia..i 

95 800 

204 600 

Basilicata. 

46 500 

30 700 

Calabria . . ... 

95 000 

40 7OO 

Sicily. 

211 500 

172 4OO 

Sardinia. 

24 200 

42 000 

Total . . . 

1 869 300 

4 348 800 


Increase (+) 
or decrease (—) 


per cent. 


+ 

Hh 

+ 

+ 

+ 

+ 

4 

4 

+ 

+ 

+ 


141.6 

42.2 

74-9 

179.5 
410.4 
t 66 x 

304.3 
341-4 

178.4 
25*0 

168.3 

113.6 
34.0 
57*2 

185 

73.5 


uv, 4- 132.6 


(x) Data from Relatione tnlorno alle eondtsnnt delVaqricoltum nel quinquennio 1870 a 1871. 
{2) Data from Notizie periodiche di Stitistica a;rana per &U ami 1915-1919 published 
by the Mini ster of Agriculture 
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These areas represent, in 1870-1874, 6.5 % of tJie whole area of the 
peninsula and, in 1915-1919, 15.2 %, and respectively 7.1 % and 16.5 % 
of the agricultural area. The region which had the largest area under 
vines in 1870-1874 was Venetia (243 000 ha.); Tuscany came next (226 800 
ha.) and Sicily third (211 500 ha); in 1913-1919 Emilia stood first (860 000 
ha.); then came Venetia (679 200 ha.) and Tuscany (603 500 ha.) some way 
behind. 

The region with the smallest area of vineyards in 1870-1874 was Sar¬ 
dinia; in 1915-1919, Basilicata had least. 

The greatest extension took place in Emilia where 681 500 ha. were 
added, and the least in Liguria where the addition was 15 600 ha.; the 
greatest falling off in area was in Calabria (54 300 ha.), the least in Basi¬ 
licata (15800 ha.). 

In most of the regions the area under vines has more than doubled, 
in some (the Marches and Umbiia) they have quadrupled; in Emilia it 
has become 5 times as large. Only in 4 regions (the Abruzzi and Molise, 
Basilicata, Calabria, Sicily) has there been a decrease. The increase of area 
under vines has taken place mainly in the North and Central regions of Italy, 
whilst there has been a decrease, really very slight, in Southern Italy. 

728 - Trentlno Vines : — Kossara and Nosiola (1). — dalmasso, g , in vitaha agncoia , 

Year 58, No. 3, pp. 78-80,1 pi Piacenza, March 15,1921 5 No 4 , pp. 104-105.1 pi. April 

15 , 1921. 

I. — Rossara. — This name or similar names (“ Rossera, ” “ Rossea, M 
“ Rossarina, ” “ Rossarola ”) often recur in books on the vine although the 
vines described may not always be identical with the Trentino stock. 

As far as the author knows this vine has only one certain synonym, 
viz., " Geschlafene, ” which is used in the Upper Adige; a lesjs certain sy¬ 
nonym is " Schwarzwalsche. ” 

In the Venetian Tridentino 2 types of Rossara are distinguished, 
one with medium bunches of grapes which tend to an ellipsoidal shape 
and with deeply dentate leaves , the other with large pointed bunches of 
large round grapes and with leaves slightly dentate. The author describes 
the second type. 

Area of cultivation . — This type is 'extensively cultivated pretty 
generally in the Trentino and the Upper Adige as a heavy yielding variety. 

Description. — Stock very vigorous, growth very strong. 

Leaves medium or large, generally 3 lobed, defoliation rather late. 

Bunches large or even very large, generally pyramidal, more rarely 
cylindrical, rather crowded, often winged (in the smallest variety the 
bunch is more squat and loose). 

Berries big, generally spherical (ellipsoid in the smaller variety); in 
colour varying from red to bluish-red, skin thin but fairly tough, pulp 
very juicy; flavour simple and pleasant. Stones 1 to 3 in number, fairly 
large, light yellow. 


\i) See R Match 1921, No 302 (Ed). 
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Maturation in the 3rd period late. 

Practical information regarding the Vines . — 
The Rossara vine likes fertile soil in plains not too low in altitude; in 
such a situation it gives abundant yield. In poor stony soils, however, 
it gives irregular yield. 

In certain situations it is subject to drop its fruit. It should be pruned 
long, in fact it is almost exclusively trained on a " pergola ” (trellis roof). 
At the Institut of San Michele, the average yield over 30 years of the Ros¬ 
sara vine has been 108 hi. per ha. 

It is very much affected by anthracnosis and winter cold; it is more 
subject to mildew than to oidium. It has a good grafting affinity with the 
principal American stocks. 

Practical information regarding the wine . — 
The Rossara gxape generally makes a light wine, with little colour, rather 
acid. At the Institute of San Michele, the average composition of the 
must for 30 years was 15.5 % sugar and 8 % acidity. However, blended 
with Teroldigo or Uagrein or else with Schiave or Vemaccia, it can give 
good table wines 

The Rossara vine grown 011 certain rather dry lands on the Upper 
Adige (specially in the neighbourhood between San Michele and Eppan) 
bears smaller bunches, but produces a wine which, blended with Schia- 
vone, gives the well known and much esteemed “ Uberetschen ” wine 
which has not much colour, but possesses body and flavour. Similarly, 
the famous wine of Dake Caldaro (“ Kalterersee ”) is made by blending 
Rossara with Schiave 

However, among the number of Trentino vines with dark coloured 
grapes, Rossara is generally that which gives large quantity rather than 
wine of good quality. 

H. — Nosioia. — This is one of the most cultivated and interesting 
of Trentino white grape vines. Outside of the Trentino this vine is distri¬ 
buted over Venetia where it bears the synonym “ Durello ” or “ Durella ” 
Another synonym applied to it in the Upper Adige (Merar) is " Spargelen . 99 
The “ Duraca ” of Sicily and the white “ Durello " of Cesena on the other 
hand are quite different. 

On Monte di Calavino, near Castel Toblino, there are some Nosiola 
vines which known as “ Spinarole , 99 with very small baby bunches 
but very numerous. This appears to be the original type of Nosiola. 

Area of cultivation . — In the Trentino, the Nosiola vine is cultivated 
principally at high altitudesin the Val di Cembra, near Davis, and 
in the Val del Sarca. 

Description. — Shoots of medium size, sprouting early. 

Leaves of medium size or smaller, generally trilobate, lateral sinuses 
shallow; defoliation medium. 

Bunches of medium size, generally cylindrical, sometimes winged, 
crowded; swelling at end of pedicel, large; brush short 

Berries of medium size, spherical; in colour green or light yellow, 
sometimes golden yellow, pulps hard, slightly crisp, sweet flavoured, fresh. 
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pleasant. Stones generally 3; rather small, dark brown with reddish 
chalaza. 

Maturation in the 2 ud period, 

Practical information regarding the vines. — TheNosiola 
vine is a strong growing variety. It requires a dry climate, because in re¬ 
gions where the autumn is damp the grape is likely tc rot. On the other 
hand, cultivated in suitable places, it keeps for even a long lime on the 
racks. It stands heat and drought well. As it sprouts early it is ‘ufrect 
to injury from spring frosts In damp springs it is also liable to drop 
its fruit. It should be pruned long. 

It can give a heavy yield, but it is of irregular fertility. As the Agri¬ 
cultural Institute of San Michele, it has given an average yield, for 30 years, 
of 75 hi. per ha, with a maximum cf 168. It is rather sensitive to oidium, 
on the other hand it is very resistant to anthracnosis. 

Practical information regarding the wine — In good 
situations the Nosioia vine gives a fairly full and pleasant wine, very 
add, but inslightly years of heavy yield the quality is rather indifferent. 

At the Institute of San Michele the must has given as the average for 
30 years, 15.5 % of sugar, and 6.6 per thousand of addity. 

Altogether it constitutes a good type of table wine, not without char¬ 
acter. 

In the Val del Sarca a good " vino santo ” is made from the Nosioia * 
grape, which has acquired a certain reputation especially in the district 
round Castel Toblino. 

7*9 - Tha Malbeck Vina in Argentina and in Italy. — Sannino, ik a., in the Rtmta di 

AmpcloiraHa , Year II, No. 5, PP- & 5 -G 7 leghorn, May 1, 1931. 

The Malbeck vine produces a black grape for making ordinary table 
wine; it is very common in France, especially in the Bordeaux district, 
and in Touraine, where is is called “ Cot. ”, It has some good characters, 
such as maturation slightly retarded in the 1st period and the production 
of grapes rich in sugar and colouring nutter, but not too rich in adds, so 
that the wine, not being very astringent while rich in coloxiring matter, 
matures rapidly. In Touraine, no doubt owing to the dimate and un¬ 
favourable soil, it does not produce such a good or deep coloured wine and 
the vine becomes known as sour Malbeck. 

In view of the great diffusion of this vine in France it is not surprising 
that it has also been introduced into otlier countries. The great vineyards 
of the province of Mendoza (Argentina) contain the largest plantations of 
the Malbeck vine. In the Argentina, this vine has given excellent results 
regarding the quality of grapes produced, and it is a grape very rich in sug¬ 
ar, which, however, reproduces the character of insufficient addity in the 
must, so that the wine is " plat ” to use the expiession of Rknov. Li Ar¬ 
gentina that insuffidency of addity is still more marked than in France, on 
account of the repeated irrigation necessary in vineyards in hot dry legions 
such as the two slopes of the Andes range. In Italy, the Malbeck vine 
has been introduced into several provinces. According to the vciy careful 
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investigation made by Mondini, it has been cultivated in 27 pro¬ 
vinces but its diffusion has been rather limited on account of its smaller 
production compared with that of local vines. In the central provinces 
(Tus cany , Romagna, the Marches and the Abruzzi), the wine has been of 
good quality. The best Malbeck wine was no doubt the Collemaiino of 
vineyards planted at Giulianova (Teramo) by Senatore De Vincenzi; 
when aged it acquired a delicious bouquet and possessed all the other 
qualities of a superior table wine, alcoholic, complete flavour, harmonious 
and extremely pleasant. It was given a gold medal at to the International 
Exhibition at Bordeaux in 1882. 

After the plantations of Giulianova, the Malbeck vine was imported 
into the Provinces of Caserta (Mignano) and Avellino (Avellino, Sant"An¬ 
gelo alTEsca). The yield was abundant, but the quality of the wine was 
not satisfactory, at least in the first few years. The grape was very liable 
to rot and the wine was not only badly affected by “ Casse, ” but was 
also liable to turn sour. These negative characters are very probably due 
to the dimate of these localities, which is rainy during-the month of Sep¬ 
tember, especially at the time when the grape ripens. 

Thus, whilst at Giulianova the Malbeck grape produces an infinitely 
better wine than that produced in the Bordeaux district, on the Tyrrhen- 
enian dopes in the two provinces of Campania, on the contrary, inferior 
wines are produced owing to the difference of climate and soil, viz., a dimate 
with a heavier rainfall and a loose soil in place of clay loam. 

According to the author, it is not generally desirable to extend the cul¬ 
tivation of the Malbeck vine, unless experimental cultivation shows that it 
is advisable. As the vine sprouts late and ripens fairly early, it is consequently 
very suitable for cold places, both on account of its escaping damage 
from frosts and on account of the complete ripening of the grape. It stands 
rain badly as rain favours the development of mildew (to which this vine 
is too sensitive) and rot in the grapes ; when rain falls, during the flower¬ 
ing season which is fairly early, it causes the dropping off of the fruit of vine 
plants obtained from cuttings taken from unfertile or slightly fertile plants. 
In Venetia, the Cabernet and Merlot vines are preferred to the Mall>eek. 

The damage which damp causes to this vine explains the good results 
obtained in Argentina. 

730 - Expsrimsnts on the Cultivation of American Vinos on the Hills in the Province 

of Pisa, Italy. — Racah, V., in L'AgrtcoUura Toscana , Year XII, Nos. 5-6 pp. S5-4H. 

Florence, May 15-31* 1921. 

The author describes work he has carried out on his experimental 
vines at S. Marco (Colline Pisane) and he deduces from it that although 
the planting of 1 ha. of vines now costs from 20 000 to 40 000 lire, if carefully 
done and well kept, the cultivation of vines is none the less remunerative. 

A vine planted in Feb. 24, 1919, using slips of " Trebbiano ” grafted 
on “ Riparia, ” had grown to a good size and bore large bunches of grapes 
at the end of 18 months ; this shows clearly that it is not always true, that 
grafted American vines take 6 or 7 years to come into bearing. 
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The same is the case for certain current ideas which are unfounded; 
such as, for example, that grafts on American vines grow at first with 
difficulty and yield insufficient produce, and that vines grafted on American 
stock do not live moae than 15 years. From several hundred 5-year 
old plants of the “ Grand Noir de la Calmette ” vine grafted on 
“ Aramon Rupestris No. r, ” the author obtained in 1920 over 4 kg. 
per plant A 29-year-old “ Chassel&s dole ” vine grafted on “ Riparia da 
seme " covers an area of 7 hectares and produced, in 1920, 57 quintals of 
grapes which were sold at 145 lire a quintal. With abundant manuring 
(green manuring with beans and lupins every three years, with 6 quintals 
of superphosphate and 10 quintals of ashes per ha.), il continues to grow 
vigorously and luxuriantly and gives an abundant crop each year. This 
proves the accuracy of the statement made by Gervais, viz,, that the 
duration of American vines depends, witliiu limits, on the care given to 
them by the grower. 

An American vine which is much estimed for it? tolerance of calcareous 
dry soil is the “ Berlaiulieii Riparia 420 A. ” It is true that it has the fault 
that the cuttings root badly but the bad effects of this may be avoided by 
using short (35 to 40 cm.) cuttings which should be planted very early, 
that is to say, before they lose their leaves, or very late, i. e., when they 
have commenced to sprout. It is not true that this vine grows slowly 
and fruits rather late: one of the authors’ vines, 6 years old a “ Chas¬ 
selas d’Alexandrie " or Salamanna (a delicate vine which is subject, in 
the Tuscana climate, to fungoid disease), grafted on “ Berlandieri Riparia 
420A ” and grown according to TiiOMERY's system, grows vigorously and 
gives a high yield. 

Man> vine-growers hesitate to plant nurseries while they are uncer- 
tein as to whether the demand lor American stocks will l&st or continue 
to be remunerative. This is a mistake, for the old nursery plants can be 
profitably turned into grape-producing vines when it is no longer profitable 
to grow them for the production of wood. With this object owing to their 
size, it is not advisable to cleft-graft them, but they should be cut level 
with the ground and in the following summer only 2 of the numerous 
shoots given off should be allowed to grow. In the following spring the 
old vinestock should be cut tluough obliquely so as to shed rain well above 
the lower of the two shoots and that shoot can then be grafted. 

The idea that vines gralted on American stock are unsuited for training 
on trees is unfounded; on the Bas'-eto property nearCertaldo there are about 
80 000 plants of the “ San Giovese ” vine grafted on “ Riparia Gloire ” 
trained on maple trees and growing excellently. 

The main thing is the correct choice of the stock. In the flat, moist, 
deep, fertile soils of the Valdelsa, and generally, in rich, fertile soils, " Ripa¬ 
ria Gloire ” is an excellent vine for planting over a large area. 

On soils not so rich the author recommends the following varieties 
" Riparia Rupestris 101-14 ” for fairly good soils on plains and on hills; 
" Aramon Ganzin No. 1 ” for rather moist clay soils; and " Rupestris 
du I/Ot ” for gravelly diy soils with permeable subsoil. 

P«] 
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73* - Vine Grafting and Sunstroke* — racah, v., in viuiiia auricoia, Vai. 58, No, 3, 
pp. 77 - 79 * Piacenza, March 15, 1Q21, 

Sunstroke or apoplexy of the vine, especially common in grafted 
vines, is generally due to incomplete union between the graft and the stock. 
Wounds result which prevent the circulation of the sap; necrosis sets in 
with the formation of tissues mostly with a spongy texture which are sub¬ 
sequently attacked by fungi. 

In the case of slight sunstroke, the author has applied the following 
treatment successfullypaying the vine bare as soon as it commences 
to wither ; watering for 2 or 3 consecutive days with 8 to 10 litres of water; 
the plants revives and succeed in ripening its fruit, but this treatment, which 
is only symptomatic and does not reach the origin of the disease, does 
not cure radically. 

To get such a cure two cases must be considered 

1) Non-grafted vines . — The plant should be cut below the lowest 
point which necrosis has reached and reconstituted with the most vigorous 
of the shoots, the others being removed, or better still, cut the vine back 
level with the ground, and graft it. 

2) Grafted vines . — The plant should be cut below the graft and a 
new graft made, either on the same stock or on the most vigorous of the 
shoots. If the tip of the graft is sound, a new graft can be made 8 to 10 
cm. above. It is best to cut the vine obliquely and to keep the surface of 
the cut smooth and dean ; it is a good plan to cover the cut with a varnish, 
the redpe for which, as recommended by the author, is as follows 
Black pitch, Stockholm tar, linseed oil in equal weights; after mdting the 
pitch and the tar and mixing them thoroughly, add the oil and mix the 
whole thoroughly. 

732 - Exparimsnts or Growing Broad-leaved Trees in Denmark. — Holm, c, j., in net 
Foresilijo Forse^swescn 1 Danmark , Vol. V, Part 8 , pp. 293-299, figs. 1. Copenhagen, 1920/ 

In forests where gravelly and sandy hills alternate with peat bogs, 
there is need of a broadleaved tree which will grow on the hills, whilst 
the pubescent birch [BeMa odorata) is the most suitable forest tree for 
peaty soil. For re-afforesting, relatively high sandy and gravelly laud 
spruce has hitherto been principally used; this tree however has the defect 
of giving too dense shade to the surrounding birches and when the latter 
are killed blanks ensue which allow free access to the wind and endanger 
the spruce. In these conditions the Danish Foiest Research Station has 
found it desirable to experiment with a certain number of exotic broad¬ 
leaved trees in the largest block of the State forests of Northern See- 
land 

The land on which the experiments were made covers 6 hectares, at 
an altitude of 40-5° m. in a place where peat bogs lie between hills of gravelly 
sand mixed here and there with a little clay. The trees most extensively 
grown are Quercus rubra and Betula odorata ; experiments have also been 
made with Quercus falustris and Q. coccinea, Betula hi tea and B, Max - 
imowiezii, Acer Negnndo , Fraxinus americana, Cercidiphyllum jaj>onictm. 

[93i~732] 
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Acanthopanax ricinifolium and Albizzia Juliprissin, Some of these trees 
have proved incapable of standing the rigours ot winter followed by spring 
frosts, bat the three species of American oak have done as well as could be 
desired, although they also have suffered somewhat from the cold. Among 
the birches, the Japanese Betula Maximowiczii Rgl. has turned out a 
well grown tree with well developed leaves. 

733 - The Identification of Different Timbers ( 3 ).—piccioli, i,. (Professore Orrfmano <n 
Tecnologia del legno uel R. Istituto superiore forestale nazionale di Firenze), in I. 1 . I., 
Rasicgna settimanale illustrata della Produzione itahann, Year V, Gen. Ser. No. 16 Sect C., 
No. 4, pp. 13-15, fig- 3 . 3 Milan, April 1921. 

All timbers can be placed in 2 classes 

I) Gymnosperms, whose timber has no vessels ; 

II) Angiosperms, whose timber contains vessels which traverse it 
longitudinally. 

The latter includes:— 

1) Monocotyledons, without annual rings, with fibro-vascular bund¬ 
les arranged irregularly (reed, butc her's broom, rattan, palm, bamboo, etc.). 

2) Dicotyledons, with annual rings, vessels, tracheids, fibres, and 
parenchyma. The real commercial timbers belong to the Gymnosperms 
(more precisely to the family of the Conifers) and to the Dicotyledons; 
for this reason the timbers dealt with are limited to these. As a guide to 
the division of types, series and groups, the rules which the author gives 
in summing up his investigations should be borne in mind. 

Conifers. — These are distinguished from Dicotyledons by the 
simplicity of their structure because the wood is formed of tracheids and 
contains no vessels. 

[ They may have radial resin canals, but the annual rings are nearly 
always visible, because the cells of the autumn zone have always thicker 
walls and smaller cavities than those of the spring zone. The structure 
of these timbers can be subdivided into the following types :— 

Type I. — Tracheids with wide spiral thickening inside. 

(1) Timber without resin canals, very hard, sapwood yellowish 
white and heartwood red brown. Specific gravity of air-dried wood, 
0.73. — Yew {Taxus baccata), 

(2) Timber with resin canals, medium hardness, sapwood narrow 
and light coloured, heartwood brown — Oregon pine = Douglas spruce 
= red fir = yellow fir = sapin odorant = sapin americain {Psmdotsuga 
Douglasii ). 

Type II. — Tracheids without inside spiral thickening. 

Section I. — Timber with resin canals. 

(A) Heartwood of different colour to the sapwood; rays with trans¬ 
verse tracheids above and below. 

a) Sheath of the resin canals thin walled; 

a) Transverse tracheids of the rays with pitted thickening; 

(1) I,. Picciou, Selvicoltura Turin, Unionc tipograflco-editrice torinesc, 1915. — Xdem, 
Tecnologia del leu no, Turin U. T. E. T., 1919. [Ed.) 
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P) Autumn tracheids with thin spiral stripes. 

1) Fields of crossing of rays and tracheids with 1-2 large holes; 
rays composed 13 rows of cells; sp. gr. 0.67. — Pinus Laricio . 

2) Fields of crossing with 3-4 large holes; rays of 10-25 *ows of 
cells; sp. gr. 0.75-0.90. — Pitch pine {Pinus palustris). 

3) Fields of crossing as above ; rays of 5 to 12 rows of cells, sp. 
gr. 0.67. — Pinus Pinaster . 

y) Autumn tracheids without special stripes; rays of up to 18 
rows of cells ; sp. gr, 0.32. — Scots pine {Pinus sylvestris ). 

S) Transversal tracheids without pitted thickening. 

1) Fields of crossing with 2-3 areolae, rays of 6 to 11 rows of cells; 
sp. 0.67. — Pinus Pinea. 

2) Fields of crossing with only 1 areola, rays of up to 20 rows of 
cells; sp. gr. 0.41 — White pine {Pinus Strobus). 

b) Sheath of the resin canals with dense well lignified walls; rays 
of up to 20 rows of cells; sp. gr. 0.60. — Larch [Larix europaea). 

B) Heartwood the same colour as the sapwood or nearly so; rays 
of 20 to 30 rows of cells; sp. gr. 0.44. — Spruce {Picca excelsa ). 

Section //. — Timber without resin canals. 

r_) Medullary rays without transversal tracheids. 

1) Rays of more than 20 rows of cells; fields of crossing with 2-4 
areolae; sp. gr. 0.62. — Cypress {Cupressus sempervivcns ). 

2) Rays of 25 rows of cells ; sapwood and heartwood very distinct; 
sp. gr. 0.75. — Juniper {Junipcrus communis ). 

3) Rays of at most 8 rows of cells ; field of crossing with 2-6 areolae; 
sp. gr. 0.46. — Sequoia smipervircns 

4) Rays of 10 to 15 rows of cells. — Araucaria brasihensis. 

5) Rays up to 30 rows of cells; sp. gr. 0.44. — Silver fir {Abies 
pedinata). 

6) Rays of 2 to 4 rows of cells; sp. gr. 0.42. — Ginko {Ginkgo 

bilobd ). 

B) Medullary rays with transverse tracheids or special cells. 

1) Fields of crossing with a single large elliptic hole. — Sciado~ 
pitys verticilL ta . 

2) Fields of crossing with 2-4 areolae. — Tsuga canadensis. 

3) Fields of crossing with 4-8 areolae in series. — Taxodiim 
distichum . 

Dicotyiedons. — Tvpe I. — Vessels of the spring zone of the an-* 
nual rings forming a porous circle; rings very distinct. 

Section I. — Large rays (15-30 rows of cells), easily visible with the 
naked eye (0.6 to r mm. wide). 

A) Vessels of the autumn zone arranged in radial lines. 

a) Medullary rays, some large and some very small. 

a)* Sapwood of 15-30 rings. 

1) Timber with fibres somewhat twisted; the smaller vessels and 
the tracheids of the autumn zone arranged in radial bands like a fan and 
not branched; sp. gr. 0.74. — Sessile flowered oak {QiOcrcus scssiliflord )„ 



FORESTRY 


865 


2) Timber with straight fibre; small vessels and tracheids of the 
autumn zone in bifurcating lines ; sp. gr. 0.75. — Pedunculate oak {Quer¬ 
cus pedunculate t)). 

P) Sapwood of 10-15 rings; rays smaller than in the 3 preoeeding 
species; sp. gr. 0.74. — Quercus Farnetto . 

6) Between the large medullary rays and the very small ones, are 
others of medium size (2-4 rows of cells); sp. gr. 0 73. — Quercus mace - 
donica . 

B) Small vessels of the autumn zone in irregular groups; sp. gr. 
0.83. — Quercus Cerris. 

Section II. ■— Medium rays (6-12 rows of cells), visible with the 
naked eye. 

Series I. ~ Vessels of the autumn zone arranged uniformly. 

1) Sapwood greenish white or grey, 30 rings, and heartwood brown; 
sp. gr. 0.75. — Celtis australis. 

2) Timber yellow; rays undulating; sp. gr. 0.80. — Koelreuteria 
paniculata . 

3) Shrub with yellow sapwood and bluish red heartwood; sp, 
gr. 0.75. — Berberry {Berberis vulgaris). 

Series II. — Vessels of the autumn zone in tangential lines (circular) 
or forming hieroglyphics. Sapwood and heartwood more or less distinct. 

1) Timber soft, porous, sapwood yellowish white and heartwood 
red brown; medulla with secretory canals; sp. gr. 0.57. — Persian lilae 
(Melia Azedarach). 

2) Timber semi-hard, sapwood straw coloured and heartwood 
chestnut coloured; rings slightly undulating; medulla 5-6 mm.; sp. gr. 
0.69. — Coffee tree {Gymnocladus canadensis). 

3) Timber semi-hard; sapwood ample, yellow, brown and not 
very different from the orange heartwood; medulla with numerous pe¬ 
ripheral secretory canals; sp. gr. 0.66. — Ailanthus glandulosa. 

4) Timber semi-hard; sapwood yellowish white and heartwood red 
brown; sp. gr. 0.65. — White Mulberry {Morus alba). 

’ 5) Timber hard; sapwood yellowish white (3-8 rings) and heart- 
wood brown; sp. gr. 0.74. — Alpine laburnum {Laburnum alpinum). 

6) Timber hard; sapwood yellowish white, compact, and heart- 
wood dark brown; sp. gr. 0.67. — Elm {XJlmus campestris). 

Series HI. — Vessels of the autumn zone in groups; sapwood cream 
coloured and heartwood brick-red; sp. gr. 0.81. — Gleditschia tria - 
canthos. 

Section III . Rays small (3-4 rows of cells), invisible, or almost so, 

to the naked eyes. 

a) Autumn vessels isolated; timber whitish, hard ; medulla reddish; 
sp. gr. 0.66. — Judas tree {Cercis Siliquastrum). 

b) Autumn vessels in radial lines; timber yellowish white, soft. — 
{Styrax officinale ). 

c) Autumn vessels in tangential lines or groups, 

7) Sapwood yellow or straw coloured. 
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i) Beartwood brown ; vessels tylose; parenchyma round the vessels; sp„ 
gr. 0.70. — Robinia Pseudo-Acacia. 

2) Heartwood brown ; vessels without " thyllae”; parenchyma 
tangential, sp. gr. 0.68. — Sophora 'japonica. 

3) Heartwood yellowish brown, stains orange with potassium 
hydrate and violet with hydrochloric add; sp. gr. 0.92. — Chlophora 
tindoria. 

4) Heart wood dark or sooty, porous, light, fragile, odorous, aro¬ 
matic; sp. gr. 0.49. — Sassafras officinale. 

(3) Climbing shrub; timber porous with large extremely tylose 
vessels. — Wistaria (Wistaria chinensis). 

Section IV. — Rays very small, invisible to the naked eye, of 1-3 
rows of cells. 

Series I. — Autumn vessels isolated. 

1) Tree with soft timber, yellowish white or reddish white; medulla 
white, 1 cm. broad; sp. gr. 0.43. — Paulownia imperialis. 

2) Shrub with hard timber, sapwood yellowish white and heart- 
wood violet-brown, medulla snow white, 1 mm. — Lilac (Syringa vulgaris ). 

Series II. — Autumn vessels in radial lines. 

1) Tree with yellowish white sapwood and brown heartwood; 
rays of a single row of cells; sp. gr. 0.61. — Chestnut (Castanea sativa). 

2) Shrub; rays of 2 to 3 rows of cells. — Phittyrea variabilis . 

Series III. — Autumn vessels in short series. 

1) Vessels very tylose; timber soft; sapwood whitish and heart- 
wood olive and sooty; sp. gr. 0.45. — Caialpa bignonioides. 

2) Vessels not tylose; timber hard; sapwood reddish and heart- 
wood light brown; sp. gr. 0.74. — Ash (Fraxinus excelsior). 

Type II. — One circle of porous spring wood (large vessels) wanting 
in the spring zone of the annual ring. 

Section I. — Medullary rays large and easily visible’ with the naked 

eye. 

Series I . — Vessels isolated or in irregular groups or in very short 
lines. 

Group I. — Vessels distributed uniformly and of equal size throughout 
the ring. 

A) Vessels visible with the naked eye, isolated, or in lines of 2-7. 

a) Vessels isolated and numerous. — Climbing shrubs with spongy 
and very flexible timber. 

* 1) Sapwood yellow brown and heartwood red brown; sp. gr. 0.65. — 

Vine (Vitis vinifera). 

2) Timber yellowish green, no heartwood; sp. gr. 0.40. — Clematis 
(Clematis Vitalba). 

b) Vessels rare. 

a) Parenchyma in thin peripheral lines visible with the naked eye. 

1) Timber heavy; sapwood yellowish white or light brown, 15-20 
rings, and heartwood reddish brown often veined; sp. gr. 0.64. — Walnut 
(Juglans regia). 

[ 733 ] 
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2) Timber soft, icterical yellow, no heartwood; sp. gr. 0.71. — 
Fig tree (Ficus Carica). 

( 3 ) Parenchyma perivascular, not visible with a magnifying glass; 
sapwood yellowish white and heartwood red brown. Timber hard; 
sp. gr. 0.71. — Tamarisk (Tamarix gallica). 

B) Vessels invisible to the naked eye. 

a) Medullary rays large with 5-20 rows of cells. 

1) Heartwood brown and sapwood reddish white, semi-hard, very 
rich in vessels and rays enlarged where they meet the annual rings ;sp. 
gr. 0.61. — Plane (Platanus orientalis). 

2) No heartwood; timber greenish white; very hard; sp. gr. 
0.89. — Holly (Ilex Aqnifolium). 

b) Rays, some large (12-15 rows of cells), some very small; sapwood 
50-80 annual rings; timber of medium hardness without real heartwood; 
sp. gr. 0.74. — Beech (Fagas sylvatica). 

c) Apparently large rays (because they are formed by the crowd¬ 
ing of a great number of small rays), small rays of a single line of cells. 

1) Timber soft with many medullary spots; sp. gr. 0.55. — Alder 
(Aimes glutinosd ). 

2) Timber very hard, whitish, without medullary spots; medulla 
homogeneous. Tree; sp. gr. 0.82. — Hornbeam (Carpinus Betulus). 

3) Timber fairly hard; medulla heterogeneous. Shrub; sp. gr. 
0.65. — Hazel (Corylus Avelland ). 

d) Rays medium, but visible with the naked eye owing to the dif¬ 
ferent colour of the wood. 

1) Tree with medullary rays more compact than the tissue of the 
wood, 5-6 rows of cells. Timber whitish or reddish yellow, no heart- 
wood ; sp. gr. 0.66. — Sycamore (Acer Pseudo-Platanus). 

2) Bushes or shrubs with rays as compact as the tissue of the wood; 
timber pale yellow, homogeneous, hard, sp. gr. 0.80. — Lemon (Citrus 
Limonum). 

3) Shrub ; rays of 10 rows of cells ; timber whitish or light brown. — 
Trailing Dog-Rose (Rosa arvensis). 

Group II. — Spring vessels more numerous than those of autumn, 
so that they form a less dense and lighter coloured zone; sapwood and 
heartwood. 

1) Sapwood narrow (8-12 rings), yellowish white; heartwood very 
hard, violet or chestnut brown like mahogany, with veins; sections seen 
by transmitted light appear blood brown; sp. gr. 0.75. — Plum (Pr«- 
nus domestic a). 

2) Sapwood reddish white with medullary spots and heartwood 
brown; timber semi-hard; sp. gr. 0.66. — Bird Cherry (Prunus avium). 

3) Sapwood compact, yellowish white, heartwood red brown and 
veined, very hard; sp. gr. 1.00, — Almond (Prunus Amygdalus ). 

Series II. — Vessels in radial undulating series. Timber hard. 

1) Small vessels and tracheids in irregular groups; timber red brown; 
very hard; sp. gr. 0,90-1.18. — Hex (Quercus Ilex). 
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2) Small vessels in short series over the whole ring ; timber yellow 
brown; sp. gr. 0.95. — Cork Oak (Quercus Suber). 

b) Heartwood wanting; timber light yellow; bush with rays of up to 
3 rows of cells. Medulla round or oval. — Laurel Cherry (Prunus Lauro - 
cerasus). 

Series III . — Vessels in tangential (peripheral) lines; timber very 
hard. 

1) Heartwood reddish brown, sapwood greyish white. Tree; 
sp. gr. 0.80-1.01. — Casuarina equisetifolia . 

2) Timber yellowish. Shrub — Anagyrus foetida . 

Section II. — Rays imperceptible, or nearly so, to the naked eye. 

Series I — Vessels in radial lines. 

1) Tree with very hard timber, rings very indistinct; sapwood 
yellowish white and heartwood brown with dark veins; sp. gr. 0.86-1.00. 
— Olive (Olea europea). 

2) Tree with hard timber, whitish veins, sapwood ash-grey and 
heartwood brown; rings distinct, very irregular, with large canals in tan¬ 
gential lines ; sp. gr. 0.95. — Avicennia nitida . 

3) Shrub or bush; timber soft, straw yellow or white, with distinct 
rings; medulla triangular; sp. gr. 0.56. — Oleander (Nerium Oleander). 

Series II. — Vessels in tangential lines or bands ; timber hard 

1) Tree with heartwood sooty chestnut; rays of 1-2 rows of cells ; 
sp. gr. 0.83. — Astronium fraxinifolium. 

2) Shrub; timber nut-coloured; rays very thick. — Myoporum 

debile . 

3) Shrub; timber straw coloured or greenish white. — PiUospo- 
rium Tobira. 

4) Tree; sapwood yellow brown and heartwood red brown; rings 
undulating. Rays of 4-5 rows of cells, with fine silky polished surfaces of 
5-10 mm. height; sp. gr. 070. — Ceridium Torreyanum. 

Series III . — Vessels isolated or in small groups irregularly dis¬ 
tributed. 

Group I. — Vessels isolated. 

( 4 ) Timber hard or very-hard. 

a) Heartwood or timber altogether lemon-yellow or dun; 

1) Timber lemon-yellow, very hard; rays of 1-3 rows of cells; me¬ 
dulla 0.5 mm.; sp. gr. 0.92. — Box (Buxus sempervirens). 

2) Timber dun; rays of up to 8 rows of cells; medulla 2-3 mm. — 
Garrya elUptica . 

b) Heartwood or timber altogether yellow brown, brown, reddish 
yellow or sooty. 

1) Heartwood brown, sapwood yellowish white; rays of a single 

row of cells; medulla white, quadrangular, 2 mm. Shrub; sp. gr. 0.68 
Spindle-tree (Euonymits europaeus). * 

2) Heartwood yellow brown and sapwood reddish white; timber 
hard; rays of 1-3 rows of cells ; medulla angular, 1.5 mm. Shrub ; sp. gr. 
0.93. — Wayfaring-tree (Viburnum Lantana ). 

[*«] 
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3) Heartwood brown, compact, very hard; sapwood 5-12 rings; 
med ulla 5-8 mm. reabsorbed when fully grown. Rays of 1-3 rows ot 
cells; sp. gr. 0.80. — Upright Fly Honeysuckle ( Lonicera Xylosteum), 

4) Heartwood sooty and sapwood dun; rays very thick, lighter 
in colour than the wood; sp. gr. 0.65-0.80. — Prosopis nigra . 

5) Heartwood reddish yellow or sooty, very close grain, hard, silky; 
rays lighter in colour than the wood; sp. gr. 1.07. — Dipteryx odorata . 

c) Heartwood violet brown; sapwood straw colour; medulla snow- 
white, 12 mm. Shrub. — Privet ( Ligustrum vulgare). 

2) Heartwood greenish brown with dark veins; sapwood dun; 
timber very hard, with an acrid aromatic taste and a resinous smell; sp. 
gr. x.27. — Guiacum {Gnajucum oificinale), 

A) Heartwood or timber altogether reddish or red brown, compact, 
homogeneous, hard. 

1) Timber reddish, no heartwood, rays of 1-2 rows of cells. Shrub; 
sp. gr. 0.81. — Myrtle (Myrtus communis ). 

2) Timber with reddish brown heartwood and yellowish white 
sapwood ; rays of 1-4 rows of cells ; medulla white, round, 3 mm. Shrub. — 
Philaddphus coronarius 

3) Timber reddish, no heartwood; ra} r s of up to 6 rows of cells. 
Timber of the roots (“ bruyere ”) is mottled. Shrub; sp. gr. 0.94. — 
Tree heath ( Erica arborea). 

4) Timber with red brown heartwood and pinkish yellow sapwood ; 
rays of 1-3 rows of cells darker in colour than the wood ; shrub, sp. 
gr. 0.96. — Arbutus Unedo. 

5) Timber with reddish heartwood and light coloured sapwood of 
20-25 rings; medulla snow coloured, 0.5-1 mm. Rays of up to 5 rows 
of cells; sp. gr. 1.03. — Cornelian Cherry (1 Comas mas), 

6) Timber without true heartwood, reddish brown ; medulla white, 
round, and x cm. broad; sp. gr. 0.75. — Pear ( Pvrus communis), 

7) Timber without heartwood, light 3 ellow; rays of i-j rows of cells; 
medulla round, white, and 1 cm. broad; t>lnnb; sp. g.. o.qO. — folder 
(Sambucus nigr* 7). 

e) Heaitwood red brown or 1 eddish, brick red, chestnut, umber, or 
dark purple, etc.; trees of foreign origin. 

1) Timber red brown or reddish; vessels full of yellow-brown 
resin; rays of a single row of celts. — Eucalyptus spp. 

2) Heartwood red brown alternating with yellowish parts, rose 
scented; sp. gr. 1.00. — Brazil rosewood ( Physocalvmna scabcrrimitm), 

3) Heartwood red brown or wine colour, rich in red colouring mat¬ 
ter, aromatic scent and sweetish taste; sp. gr. i.or. - Cacsalpint a Crista, 

4) Heartwood brick red, sapwood dun or tortoise, rays of 3-4 rows 
of cells, with polished surfaces like those in beech; sp. gr. 1.20. - Man¬ 
grove (RhinoMora Mangle), 

5) Timber brick colour, compact, easily polished ; parenchyma 
is very dense in very fine periphorieal lines ot 2-4 elements ; sp. gr. i.ro 
— Lecythis grandiflota. 

[m] 
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f) Heartwood chocolate, chestnut, umber or coffee colour, pa^ 
renchyma in fine peripherical lines. 

1) Heartwood chocolate. — Pimento, officinalis. 

2) Heartwood chestnut, violet or blackish veins, smells of anise; 
sapwood narrow, grey or tortoise. Difficult to cut except when green on ac¬ 
count of its hardness; sp. gr. 1.10-1.29. — Assam Iron wood {Mesua ferrea). 

3) Hjeartwood umber or coffee colour, aromatic; sapwood narrow, 
whitish or light brown; rays of 3-5 rows of cells, vessels contain oleo- 
resin; sp. gr. 0.50-0.93. — Teak Tectona grandis). 

(B) Timber soft, light. * 

a) Shrub, sapwood light yellow 10 rings and heartwood reddish 
yellow; sp. gr. 0.62. — Alder Buckthorn [Rhamnus Frangula). 

b) Trees. 

1) Timber white, like tow, without heartwood; medulla white, 

quadrangular, 2-4 mm., sp. gr. 0.65. — Horse chestnut ( Msculus Hip - 
pocastanum). * 

2) Timber with cinnamon or tobacco-coloured heartwood and 
reddish white sapwood, aromatic, bitter; rays of 4-6 rows of cells; large 
vessels; sp. gr. 0.56. — Cedrela odorata. 

3) Timber with light-brown heartwood and sapwood of 30-100 
annual rings, yellow, straw yellow or light colour, resembling timber of 
willows and poplars; vessels very small and very numerous; rays very 
fine, white and shining; sp. gr, 0.65. — Nyssa muUiflora . 

4) Timber and heartwood reddish brown sapwood cream or dun; 
annual rings undulating and seen best by transmitted light; rays very 
dense, fine, with fine, graceful surfaces; sp. gr. 0.63. — Liquidambar 
styraciflua . 

Group II. — Vessels partly in pairs, in lines or in groups of 3 to 10. 

A) Timber bony or stony. 

1) Heartwood black (the only part used commercially); sapwood 
narrow, yellow brown; sp. gr. 1.16. — Ebony (Diospyros Ebenum). 

2) Heartwood bay or dark purple; sp. gr. 0.81-1.03. — White 
Quebracho (Aspidosperma Quebracho). 

3) Heartwood red brown with blackish stripes; sapwood very 
narrow, grey, rose scented when green (rose wood); boiled with water 
it gives a yellow tint; with alcohol pink-violet; with ammonia dark 
brown, sp. gr. 0.86. — Jacaranda brasiUana. 

(4) Heartwood dark red outside and light inside, pleasant scent and 
bitter taste. Large vessels isolated and joined by transverse lines of 
small vessels; sp. gr. 0.75.-1.04. — Pterocarpus santalinm 

( 23 ) Timber hard; heartwood reddish brown and sapwood light brown; 
vessels contain gum; rays of 2 rows of cells; sp. gr. 0.70-0.85. — 
Mahogany (Swietenia Mahagoni). 

(C) Timber soft. 

(a) Vessels partly arranged in radial lines of 3 to 11; timber yellowish 
or yellow brown; rays of 2-5 rows of cells; sp gr. 0.57. — Tulip tree 
(Liriodendron hdipifera). 

[*MJ 
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(b) Vessels in groups or lines of 2 to 5. 

(a) Timber bitter, straw yellow. — Quassia atnara. 

(p) Timber tasteless, light. 

(1) Timber whitish without medullary spots and without heart- 
wood ; vessels with spiral thickenings; sp. gr. 0.58. — I/irne tree (Tilia 
mropaea ). 

(2) Timber without medullary spots, sapwood yellowish white and 
heaitwood light in colour; vessels without spiral thickenings ; sp. gr. 0.41. — 
Black Poplar (PopuLus nigra). 

(3) Timber with medullary spots, yellowish white or reddish white; 
vessels without spiral thickenings; sp. gr. 0.73. — White Birch (Betnla 
alba). 

Series IV. — Vessels with reticulations, hieroglyphics, or slanting 
bands. 

(1) Trees with yellowish white sapwood, 3 or 4 rings, and heartwood 
dark brown t>f coarse tissue, hard ; sp. gr. 0.86. — Laburnum anagyroides. 

(2) Shrub with yellowish white sapwood, abundant; heartwood 
reddish yellow; medullary rays of 1 to 3 cells'; sp. gr. 0.81. — Pisiacia 
Lentiscus. 


LIVESTOCK AND BREEDING 

734 - Expsrinmts in France on Milking Cows Suffering from Foot and Mouth Di¬ 
sease even wh?n the Teats showed Lesions in Order to Maintain Milk Secretion 
Hear to the Quantity obtained before the Disease appeared. — porciihr, ch., in the 
Comptes rendus de$ siances de VAcademic dcs Sciences , Vol. 171, No. 2, pp. 122-125. Paris, 
July 12, 1920. 

The analysis of the milk during the course of foot and mouth disease 
reveals great discrepancies in the chemical composition. The author lias 
demonstrated experimentally that, in cases where the percentages of the 
components of the milk were in deficit, the retention of milk, following 
suspended or restricted milking, acted in proportion of the extent to which 
the teats were affected by the disease. 

In a milch cow affected by foot and mouth disease and in which the 
disease showed typical development, the teat AL (anterior left) which 
first showed lesions was not milked, whilst milking was dom on the other 
teats (A R -f- P P “I" P £) * 

Milking was resumed on teat AL after *18 hours. The analytical 
data, recorded in a table, enable the following conclusions to he drawn : - 

1) The retention of milk for two days in the quarter. I L has furnished 
results which are in perfect agreement with those picvioieJy obtained 
namely:— Decrease of lactose, increase of silts, constant ervosoopie 
diminution, large decrease in the refractive index mid notable increase 
in conductivity. 

2) By retention in one quarter, milk secretion returns but slowly 
to its previous level. 

3) On the other hand, by milking the teats affected by aphthae, 
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tlie quantity of niilk obtained is little less than it was before the disease 
declared itself ; tliis deduction is made from the fact that the cow in quest¬ 
ion, which gave 13.25 litres of milk on May 10, the day before the disease 
showed itself, gave 11 75 litres of milk of May 21, four days after retention 
in teat AL (which had lasted 48 hours) was discontinued. 

According to the author the functional effort of the mammary gland 
during the disease, intensified by increasing the number of milkings 
tip to 3, or even 4, a day, would cause the lactic secretion to come very 
nearly up to the quantity obtained previous to the disease and to do so 
more quickly. 

735 ~ Preservation of Aphthous Virus by Cold. — eebailly, c., in the Comptes rendus 
de VAcad&mic des Sounces, Vol. 173, No. 20, pp 1.261-1262. Paris, May 17,1921. 

The author has tried the preservation of aphthous products in a freez¬ 
ing machine working between — 4 0 and — 8°C ; 800 cc. of the blood 
of an ox at the height of an attack of foot and mouth disease was drawn 
off aseptically in a phial containing 50 cc. of a sterilised 10 % solution of 
sodium citrate in distilled water, and then distributed in small phials. 
The temperature not being sufficiently constant the virus was subjected 
to alternate freezing and thawing. However, it proved to be srill active 
after 73 hours in 10 cc. doses injected subcutaneously. There is no 
doubt that by means ol apparatus working regularly much beltei results 
would be obtained; the author is continuing his experiments with this 
object. 

4 

736 - Efficiency of Chloroform and Tbymol Against Hookworms (Uncinaria. po- 
laris) in the Silver Black Fox of Canada. — allen, j. a in journal of the Amer¬ 
ican Veterinary Medical Associition , Vol I*IX, No r, pp. 62-72. Washington, April n/21. 

In Canada, particularly in the province of Prince Edward Island, the 
raising of silver-black foxes in captivity has become an important industry 
and foxes are now also being bred in other provinces of Canada, the United 
States, Japan and some European countries. 

During 1920, the approximate value of the foundation stock and of the 
pelts marketed that year is said to be $ 1 400 000 and lliis sum exceeds 
the revenue derived from a 1 ! other classes of livestock in this small province 
which has a population of less than 100 000 people. During 1930, there 
were over 2000 live foxes exported from lhe Island which has always 
been regarded as the principal breeding centre. 

Investigations dealing with a considerable number of carcasses com¬ 
bined with further data obtained by the Fox Research Station have shown 
a large percentage of the animals harboring hookworms (Uncinaria So¬ 
laris Eoos). 

It is the experience of practical fox farmers that a much larger percent¬ 
age of foxes are now developing undesirable texture and colours. There 
are two conditions that have given fox breeders much concern : 1) Wooll¬ 
iness and 2) rust. In the first case the fur loses its silky texture, feels 
much like wool and the long hair (guard hair) does not grow to the required 
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length. With rust, the fur takes on a reddish or brownish hue instead of 
the deep, glossy blue-black colour that characterises a prime pelt. 

The fact that over 68% of the woolly and stunted animals used in this 
experiment harbored hookworms is significant. 

The author has conducted a series of experiments on the most effica¬ 
cious treatment of this disease with a view to reducing as much as possible 
the mumber of tainted furs. The results are summarised as follows: 

1) Uncinaria polaris when present in large numbers undoubtedly 
influences the condition of the fur. 

2) Chloroform is inefficient as an anth elmint ic a gains t hookworms 
„ in foxes and is also a dangerous drug, producing a mortality of 50 % in the 

present experiments. 

3) Thymol showed a high degree of efficiency (87.8 %) when given 
to foxes on the basis of 0.13 gm. per kg. of body weight with this dose 
repeated in 2 hours. Before and after the anthelmintic given in capsule 
form, the animals received a purgative (magnesium sulphate). 

From this dosage, a mortality of 18.7 % followed ^hich makes it 
somewhat dangerous for universal application. 

4) When thymol is used on the basis of 0.065 gm. per kg. of 
weight and the dose repeated in 2 hours, an efficiency of at least 33 % may 
be expected, and the mortality is reduced to about 6.8%; one dose given 
thus apparently has little or no anthelmintic effect. 

737 - Fattening Experiments on Pigs with “ Maismastfutter ” and Sweet Moist 
Lupins Respectively, in Germany. — Muller, K. (Director of the Experimental Farm 
at Ruhlsdorf (Teltow), for keeping, feeding and breeding pigs), in : — I. Deutsche iMtid- 
wirtschaftliche Presse, Year XI, VIII, No. 29, p. 221. Berlin, April 1921. — II. Deutsche 
OwdwirtschafiHchc Presse , No. 36, pp. 275-276, Berlin, May, X9.ii. — HI. Mitteilungcn 
for Verdnigungs, Deutscher Schweinexuchtcr , Year XXYlH, No ->, pp. 93 95. Berlin, May, 
1921. 

I and III. — Tests with “ Maismastfutter, ” a fattening food plac¬ 
ed on the market by the " Bezugsvereinigung Deutscher Landwirte 
G. m. b. H. Berlin, ” consists of maize and fish meal residues. 

It contains: 18.3-20.8 %crude protein: 5-6.2% crude fats; 45.5-54.4% 
non-nitrogenous extracts and 5.4-9 % crude cellulose. 

Four young castrated Large Yorkshire males with an average initial 
live weight of 75 kg. were selected for the tests which lasted from 2 to 
4 weeks (2 periods). 

First period.. — The pigs were fed for 4 weeks on a mixture composed 
of 1 kg. of " Maismastfutter ” and 8 kg. of steamed and mashed potatoes 
(starch content 16 %). 

This mixture, given cold to the pigs, was eaten in considerable quan¬ 
tities ; thus 10.7 kg. of the mixture per head per day was ingested during 
the first week, 14.7 kg. during the last and, on the average, 12.6 tg. contain¬ 
ing *75 kg* of " Maismastfutter " and 10.85 kg. of potatoes. 

Second % period. — The quantity of " Maismastfutter" in the mix¬ 
ture was increased; the mixture then consisted of 2 kg. of “ Maismast- 
[rse-vsr] 



FEEDS AND FEEDING 


877 


fatter ” and potatoes as required. On an average, 12.05 kg. of this mix¬ 
ture, containing 2 kg. of “ Maismastfutter ” and 10.05 kg. of potatoes, 
was consumed daily by each pig. 

The average increment in weight during the 4 X 7 = 28 days was 
25 + 24 + 23 + 31 sas 103 kg. for the first period and 20 + 18 + 25 + 
22 =s 85 kg. for the second period, corresponding to an average increment 
of 920 and 760 gm. per head per day respectively. 

The production of 1 kg. live weight corresponded to a consumption 
of 2.27 kg. of " Maismastfutter ” and 12.51 kg. of potatoes. No unfavour¬ 
able influence on the meat was noticed. " Maismastfutter ” in conjunc¬ 
tion with potatoes is a good food for fattening pigs. 

II and III. — Experiments on fattening pigs with sweet moist 

ETJPINS. 

V A) The concentrates usually used are replaced partly by sweet moist 
lupins (1). — The experiments were made on 6 pigs 8 months old of 
improved country breed with an average live weight of 60 kg.; the test 
lasted 6 weeks. The pigs were given 1 kg. of crushed barley, 100 gm 
of fish meal, 500 gm. of serradella husks, and 1.15 kg. of sweet moist 
lupins, mixed with steamed potatoes, per head per day. The increase in 
live weight per head per day was 834 gm., so that the production of x kg. 
of live weight required 1.2 kg. of crushed barley. 0.12 kg. of fish meal, 
0.6 kg. of serradella husks, 1.4 kg. of sweet moist lupins, and 12.1 kg. of 
potatoes. 

The author compares the experimental data of the two tests with the 
results of the previous test (2) and observes that the increase in weight per 
day per head was equal in the three tests and, further, that the ration con¬ 
taining only a portion of the concentrates in the form of lupins, proved in 
no way superior to the ration in which the lupins entirely replaced the con¬ 
centrates 

(B) Semi-sugar-beet as a substitute for part of the potatoes in the ra¬ 
tion. — The experiments were made on 24 pigs of which 21 were of large 
Yorkshire breed and 3 half-bred pigs of the cross Improved country 
breed X Local Hildesheim breed. The initial weight per head averaged 
73 kg- 

The pigs were divided into three lots and were given the following 
mixtures:— 

Tot 116 kg. of potatoes, 16 kg. of semi-sugar-beet and 3 kg. of 
sweet moist lupins (equal to 1 kg. of dry lupins). 

Lot 216 kg. of potatoes, x6 kg. of sugar-beet and 4.5 kg. of 
sweet moist lupins (equal to 1.5 kg. of dry lupins). 

Lot 316 kg. of potatoes, 16 kg. of sugar-beet and 6 kg. of sweet 
moist lupins (equal to 2 kg. of dry lupins). 


(1) In the previous experiments the lupins entirely replaced the concentrates and 
were given mixed with steamed potatoes to the pigs. See R., Feb. 1921, No 119. (Ed.) 

(2) For the preparation of potatoes and lupins see R. Feb 1921. {Ed.) 

[W] 
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The starch content of the potatoes was 14-16 % and the dry matter 
content of the sugar beet 15 %. 

The tests lasted 8 weeks. 

Quantities of food consumed by the 4 lots and quantities required 
10 produce 1 kg. in live weight. 


Food 

l,ot con- | 
1 suined 
kg. 


Mixture containing 


i| 


1 | 17.07 

2 I 15.53 

3 * 6-54 


Moist Po- 
lupins I titoes 

k&__ I kg. 

I.465 ^ 7.802 
I.9I2 | 6.809 
2 6ll 6.965 


Beet 

kg. 

7.802 

6.809 

6965 


Convei Sion 
| jot quantities 
of moist 
lupins into 
equivalents 
of dry 
lupins 
kg. 


0.488 

0637 

0.870 


Increase 
of weight 


Quantities required foi the 
production of x kg. of live weight 


Beet 

kg. 


per day 

- - — 

- — 


per 

licad 

Moist 

Diy 

Po¬ 

lupins 

lupins 

tatoes 

kg. 

kg. 

kg. 

kg. 

0.619 

2 36 

O.786 

1260 

0507 

3.77 

1-257 

13 43 

0.591 

4.42 

1-473 

II 78 


12.60 

13-43 

II.78 


It appears from this table that the mixture eaten by I/Ot i gave the 
best results and this stands out still more dearly when the return is calculat¬ 
ed. The author explains this by the fact that the protein content of that 
ration (0.257) was just sufficient (corresponding to KeUSER'S figure, 
0.255 kg.) whilst the mixture fed to Lots 2 and 3 contained an excess of 
protein whifch could produce no favourable effect. 

Furth r, the author, comparing these lesults with those of the test 
made last year, notes that the feeding effect of the ration containing semi¬ 
sugar-beet is inferior to that of the ration containing potatoes and sweet 
lupins only. 

The increase in weight of the pigs of different breeds cannot be compared 
as they were unevenly distributed in the 3 lots; however, the cross-bred 
pigs in Lots 1 and 3 showed a smaller gain in weight than tlr Yorkshires 

A later experiment with purchased sweet lupins showed the neces¬ 
sity of using lupins sufficiently sweet for rational fattening of pigs. As 
the trade lupins were not sufficiently freed from their bitter properties, 
the pigs only consumed 7.12 kg. per day per head and gained an average 
of 0.289 ia live weight. 

738 - Note on a French Fish Meal. (1) T>aiil, K., in ilu* Amuilt s th hi Smith ihs Schnets 
Naiur lies th la Chatcnle-lnjC}nmr, Nov 194o; reviewed in the Jl ul him </< hi SvtuU 
Sctenfifiquc irHy^um Ahmenttuu it VAhnrnlalion RtihtmtuIh th VHnnum\ Vol I \',No 2, 
pp. 104. Paris, i02i. 

Meal made at the Aytre factory utilising fish unfit for human food, 
edible species of fish which are unsaleable, and the heads of large fish. 
They are placed in driers in which they are simultaneously cooked, dried 
and ground. 


fi) See R. t May iysr, No. 51 j (Pd.) 
fW- 7 * 8] 



FEEDS AND FEEDING — BREEDING 879 


After 4 hours an amber-coloured coarse powder containing quantities 
of bones, sharp bones and teeth, is taken out of the drier. This powder 
than passes into an electrically driven grinder, and is then silted, reground, 
and again sifted very finely. The meal is then in the form of a yellow 
powder, smelling strongly of fish and having the following composition:— 
Protein 60 02 %; fats 9,68 %; mineral matter 18.90 %; moisture 14.40 %. 
The mineral matter containsTime 7.60 % ; phosphoric acid 7.08 % ; 
sodium chloride 1.52 %. Its digestibility is 90 % and its nutritive value 
72.9. 

739 - Correlative Variability in Domestic Animals. — fetor, e., in Landwirtschaft 
lichc Zeitung, Year 70, Nos. 3-4, pp. 61-69. Stuttgart, Feb. 1921. 

Critical study of the method of calculating correlation from statistics 
of variations (1). The author explains that the biological conception of 
correlations does not agree with the usual procedure in the statistics of 
variations. Most comparisons between morphological characters, and 
between these and physiological characters, are not true correlations 
but functions of a third-degree magnitude that may give a positive or ne¬ 
gative coefficient of correlation, which, on the contrary, does not enable 
a direct relationship to be deduced from it. All organs of an individual 
have, within their fixed limit of organisation, a deviation of variations, 
which is not in direct relationship of a correlative kind with all the other 
elements of the whole organism. All our calculations of variation are 
based on a supposititious average value of a series and correspond to that 
series, but for all that they are not expressions of an absolute fact and can 
only express a mathematical probability. 

* Consequently it is always possible from time to time to note that, 
in certain individuals, other bodily relationships appear, contrary to the 
average expectation. 

Thus, it has been found, by ‘calculation on 1828 Holstein cows ( M Hol- 
steiner Elbmarschkuh ,, ) > that regarding length of body, the “typical” 
average value was 159.973 cm., while the deviation of variation on this 
basis, accepting Johannsen's value M ± 30 ( c, — ± 7> 233) varies between 
138.304 and 181.624 cm. Actually there are variants above and below 
that deviation of variation which do not correspond in any way with the 
calculated type. 

A single combination of the mathematical expressions of all the in¬ 
dividual attributes might represent the bodily conformation of the maxi¬ 
mum aptitude of a physiological attribute, such as the milking quality 
of an animal, but this method is not applicable, as a single extreme variant 
would upset the whole system of constancy of relationships, and also 
because each may constantly be displaced, so that it is impossible to find 
a standard generally valid for milk production by means of measurements 

(1) Method used by Austin with the object of introducing exact methods in estimating 
the relationship between bodily conformation and aptitudes of animals. 

E. Austin : KSrperfonn tmd MUchleisltmg, 33. Flugsohrift der Deitlschen Gescllschaft fUr 
ZucMungskunde. Berlin, 1915. [Ed,) 
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and inspection of animals; that must be left to chance or zootechnical 
skill. 

This statement is not affected by the fact that a marked diposition to 
produce milk may be associated with a certain type of conformation which 
from a zootechnical standpoint does not represent any improvement, 
either because variation and copulation may always create new types, or 
because quantitative researches of the kind of the statistics of variation ex¬ 
tending over several generations and taking biological analysis into ac¬ 
count have not yet been made for domestic animals. 

740 - On the Cross between Jersey and Dutch Black Piebald.— Van der Planck, g. m., 
in Genetica , Part II, No. 4, p. 300. ’S Gravenhage, July, 1920. 

The author's experiments, provide no confirmation for Kuiper's 
statement that the product of the cross Jersey X black piebald (“ Zwart- 
bont Vee ") should be more or less spotted in the F x generation. 

It is precisely the white marks which are reduced to a minimum. 
Only a small white spot on the belly was noted. The coat of the calves 
is of a tint slightly more dark brown than the typical coat of Jersey. The 
zone of l<gbt hair round the muzzle and on the forehead which is charac¬ 
teristic of Jerseys is wanting. 

741 - Note OH the Cattle Of French West Africa. — Revue Ginfrale du Froid et des In 
dusfries Fri^orifiques, year II, Vol."H, No. 4, pp. 137 Paris, April, 1921- 

It has been said that the cattle of French West Africa, are of inferior 
quality, but veterinary surgeons who have stayed in those regions affirm 
that there is no truth in the statement. The meat is of excellent quality, 
and the yield, judging from the weights of cattle from Kaolack, is similar 
to that of French breeds, as will be seen by Table I. 

TabI/E I. — Yield of Kaolack cattle. 

Feet (live weight).1.7% 

Raw tallow.2.0 

Bone. 17.O 

Meat net of the weight in quarters . 33.0 


34 ^ weight..300 kg 

Yield.49.5% 

Hide. 7.0 

Head. 2.5 


Tabie II. — Number of cattle . 


Senegal.. . . . 

French Sudan and Upper-Volta. 

Guinea. 

Mauritania. 

Total . 


800 000 head 
x 800 000 » 

400 000 » 

500 000 » 

3500000 head 


These figures are much below the true ones and ought certainly to 
reach 5 millions, including the cattle of Togo, the Ivory Coast, and the 
Niger Territories; 120 000 bullocks are available annually. »Since 1912, 

[73»-T4l] 
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peripneumonia has made great ravages. The losses were often 50 % and 
over, the average loss being 30 %. Cattle plague has caused a loss of 
350000 head. 

The numbers of sheep and goats are indicated in Table III. 

TABivE III. — Number of sheep and goats. 



Sheep 

Goats 

Senegal. 

' 

250 OOO 

700 OOO 

French Sudan and Upper-Volta .. 

2 5OO OOO 

3 000 000 

Mauritania. 

2 OOO OOO 

3 000 000 

Guinea. 

800 OOO 

I OOO OOO 

Dahomey.. 

150 OOO 

200 OOO 

Ivory Coast... 

400 OOO 

200 OOO 


Among measures indispensable to the development of the flocks 
and herds may be mentionedOrganisation and development of 
the Veterinary Service; increase in the number of wells so as to reduce 
the long journeys to water which fatigue the cattle; the improvement of 
cattle by selection. 

742 - The Reconstitution of the Cattle in Friuli, Italy. — Muratori, m„ in vitaim 
a 1 ricola, Vol. 58, No 5 » PP- 129-134, figs. 3. Piacenza, May 15,1921- 
Fronx a cattle-breeding point of view the Province of Udine should be 
divided into 3 regions:— 1) The mountains, where mountain breeds for 
milk production are kept; 2) the hills and the plains of middle and lower 
Friuli, where a local piebald breed is kept mainly for meat but also for 
milk and for work; 3) the hills and the plains of Western Friuli where is 
kept the grey breed in which aptitude for work while predominant does not 
exclude aptitude for the production of milk and meat (1). 

According to data collected by Dr, P. Zanettini, ex-secretary of the 
Provincial Zootechnical Council, the total number of cattle, when the Pro¬ 
vince was invaded, was 216 000 head, of which only 19.5 % remained, 
that is to say about 42 100 head of cattle distributed as follows 

13500 in the mountains.uguiiibt 48000 before the invasion 

23 000 in middle and lower Friuli . ... » 120000 » » » 

5 600 in western l'riuli. » 39 00 » » » 

Of the cattle left 85 to 95 % were cows. Iu the two years 1919 and 
1920, private persons and the “ Consorzio zootccnico provinciate ” intro¬ 
duced about 52 000 cows and 10 000 bullocks into the Province of Udine; 
about 4000 of these cattle died of foot and mouth disease and a good part 
of the imported cows had to the replaced on account of permanent barren- 

(1) Detailed information regarding the distribution of breeds of cattle in Friuli will be- 
found in a Report by M. Muratori published by the 99 Commissions di studio per la ricostitu 
zionc agraria delle terns invase. ” Rome, 1 / Union Editiicc, x<)X‘>- See also R., March 1941 
No. 318 ; April, 192z, No 358. (Ed.) 
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ness. Brown cattle chiefly were sent to the mountains; to hills and plains 
animals of northern Italian breeds were sent indiscriminately. 

The Zooteehnical Commission, on recommencing work in the spring 
of 1919 proposed specially to re-establish the red piebald breed in middle and 
lower Friuli and the grey breed in western Friuli and to proceed with the 
gradual diffusion of the brown breed in the mountains, except for the 
Canal del Ferro and a few communes of the districts of Gemone (a land 
too poor for this breed), where it is proposed to reconstitute the small local 
red pieba^ breed, an offshoot of the Molthal breed which is found in many 
of the alpine provinces of Austria. As the acquisition of such cattle in 
Austria presented difficulties, recourse was had to the Valdostana red 
piebald breed, akin to the Friuli breed. 

In 1919, 350 bulls for public service were approved (about 60 % of 
the number which existed in 1916) distributed as follows 

145 red piebald breed in middle and lower Friuli. 

42 grey breed in Western Friuli. 

133 brown breed in the Camic Alps and Prcalpos and in the mountain communes of the 
d stricts of Tarcento and Cividale. 

40 Valdostana and Withal breeds in Canal del Ferro and in the mountain communes of 
the districts of Cremona. 

The number of cows existing in the Province in 1919 represented 
about 60 % of the number in 1916, that is to say 70 000 as against about 
120 000. 

In 1920, the Zooteehnical Commission placed 130 more young bulls, 
namely 13 Valdostana, 40 brown, 62 piebald and 15 grey, distributed in 
the regions mentioned above against each of these breeds. The number 
of approved bulls for public service was 462, or about 90 % of the number 
in 1916. 

On the whole work accomplished by the Zooteehnical Commission 
in 1919-1920 a total of 400 000 lire was spent, almost entirely used in the 
purchase and maintenance of the stud bulls. 

In conclusion, the author outlines the programme of future work 
for restoring the cattle throughout the geographical area of each breed. 

743 - The Marsh and the “ Procoio Bufalino ’* (1) in the Province of Rome, Italy. -« 

Buncheni, B., in the Jfatftlri Auricula Rom nta, Vol. Xl/VU, No. s, PJ>. 140-uH, Holm*, 

Kay, 1 92 i- 

In the low Maremma of I^atium and in the Pontine Marshes buffaloes 
are bred on a large scale, making use of marsh laud on which no other an¬ 
imals could live and which cannot be cultivated under any crop. The two 
principal centres of buffalo breeding are situated, one at Macanese (Ro¬ 
man Campagna), the other, much more important, at 44 Voce Verde " 
in the commune of Cistema. In that stotch of marsh and forest the buffalo 
gives a high return as the very inferior forage provided by the marsh grass 
suffices and the animals do not require any paiticular caie while they 

(1) “Procoio bufalino ” — bulfalo breeding Linn. St*c A\, Kiiy iojx, No. 630 {KcL) 
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furnish very lich milk, can be used for any kind of agricultural work and, 
like the ox, can finally be sent to the butcher. The idea that buffaloes 
give little profit is absolutely unfounded and it is a pity that their improv¬ 
ement has been neglected. 

Full grown buffaloes weigh from 4 to 5 quintals; the males reach 
even 7 quintals and over They are therefore fairly good animals for meat 
production; the meat, although darker in colour than that of oxen and 
cows and of a coaiser grain, is just as wholesome. 

Buffalo calves are reared exclusively on milk for the first 2 months 
and partly on milk until they are 8 months old. The second period is 
necessaiy, so that the cows may be milked as they will not give milk un¬ 
less they are under the illusion that they are suckling their calves. This 
is the reason for the very original method of milking which is done at 
fixed times, generally 4 o'clock in the morning and 4 o'clock in the after¬ 
noon : At milking time the cows are collected in a “ rimessa " (railed- 
off area) and the calves in a 44 rimessino 99 opposite; the 44 bufalari " pro¬ 
vided with pails, are stationed between the two enclosures with the ,§ pa- 
ravanti ” whose business is to keep the cows in order with their sticks. 
A 44 bufalaro " calls a cow by name; the calf, which has already learned 
to recognise its mother's name begins to low and comes to the rail of the 
44 rimessino. " A man lets it out; the cow comes into the central space 
and the calf begins to suck. As soon as the cow begins to suckle the calf 
the latter is driven off by a blow of a stick on its muzzle and its place is 
taken by the 44 bufalaro " who starts milking. The cows after having 
been milked are driven into a 44 rimessino 99 apart, where are also driven 
the calves which, a short time before, had been prevented from sucking 
and which are now allowed to suck the small amount of milk that 
r emains 

With the buffalo milk various delicious milk foods are prepared, such 
as 44 provature, 99 44 mozzarelle, ” 44 marzoline, ” 44 provoloni, " 44 uova 
di bufala ” (buffalo eggs), 44 abote. " 

The buffalo is wild and suspicious, but obedient to the orders of the 
44 bufalaro, ” the only person it obeys. They are stronger than oxen. In 
Tatium they are yoked, and are well suited to drag very heavy loads 
over difficult roads. 

Owing to the fact that buffaloes stay willingly in the water and do 
not suffer from rheumatism they are used for clearing the drainage canals 
in the marshy zones, which, having little or no slope, easily become choked 
by thick vegetation. Herds of buffaloes driven by the 44 bufalaii" into the 
canal so as to occupy its whole width uproot the subaqueous bushes by 
the alternating movement of their powerful hoofs. 

The 44 bufalari " go in small canoes, one in front of the buffaloes and 
two others behind them. Twenty four hours after their passing, the 
level of the water in the canals has sensibly fallen. The. work done by the 
buffaloes is much more effective than that done by an underwater scythe, 
because the plants are uprooted. 

The method of rearing buffaloes in the Roman Campagna is similar 

PO» 
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to that adopted for cattle (i). As a rule, castrated buffaloes and cows 
are kept on the farm until they are 12-16 years old when they are fattened 
for slaughter. The hides of these buffaloes are used in the manufacture 
of “ soatto," the white leather from which the harness and special foot¬ 
wear, called " ciocie /' used by the country people in the districts of Fro- 
sinone and Velletri are made. 

With the horns are made various toilet articles, etc. 

The author recommends1) The selection of buffaloes so as 
to increase the dairy produce; 2) taming, so that more animals may 
be used on agricultural work for which they are marvellously suited ; 
3) the introduction, at least on a small scale, of stall rearing in localities 
near rivers. 

744 - Studies Made In the United States Concerning Variations in Length of Gesta¬ 
tion Period and Other Factors with Special Reference to the Birth Weight of Pigs. 

— Carmichael, W. J., and Rice, J. B., in University of Illinois , Agricultural Experiment 

Station , Bulletin No. 226, Tables 22. Urbana (Illinois), May, i<)20. 

These records indude 720 litters containing 5840 pigs, and were made 
during the years 1903 to 1916 indusive under the management of the Ani¬ 
mal Husbandry Department of the University of Illinois. The records 
are based on the influence of the following factors: 1) Length of gesta¬ 
tion period; 2) size of litter; 3) age of dam; 4) breed; 5) time of year; 6) 
order of farrowing; 7) succeeding litters from the same sow. 

1) Length op gestation period. — The records obtained from 
549 litters, showed a somewhat wide range, 98 to 124 days, in the length 
of gestation period with an average of 114.58 days. However, 93.6 % 
of the litters were farrowed between the mth and 119th days, and 73.8 % 
between the 113th and 117th days. 

Although there may be a slight variation in length of gestation period 
due to age (see Table I), the general belief that older sows have a gestation 
period one to three days longer than younger sows seems to have no 
very sound basis. 

There was a negligible, if any, correlation between tlie length of ges¬ 
tation period and the birth weight of pigs, but there was a tendency for 
some of the litters, which were carried longer than the average, to be smaller 
than those which were farrowed earlier than the average. 

A study of the sex of the pigs in relation to the length of gestation 
period, shows no apparent tendency for either sex to predominate. 

2 ) Size op litter. — In tliis study the average size of litter was 
8.r pigs. The average weight of a litter is about 20 lb. Tins weight 
varies almost in direct proportion to the number of pigs in the litter. 

The average weight of pigs in litters with fewer pigs than the average 
was 2.67 lb., and in litters with more pigs than the average it was 2.47 lb. 

There is no noticeable correlation between size of litter and sex. It 
is, however, interesting to note that in a total of 5657 pigs, 51.9 % 


(1) See JR., May 1921, No 530. (Ed). 
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were males and 48.x % females. The litters larger than the average con¬ 
tained 10.5 % dead pigs, and the litters smaller than the average, 7.7 %. 
The proportion of males (56 %) among those farrowed dead was greater 
than the normal predominance of males over females. 

3) AgE off pam. — On the whole, the belief that young sows produce 
smaller pigs* than the older sows has been confirmed by these researches. 
The average number of pigs from sows 1 to x y 2 years old was 7.5, and from 
sows 2 years old or more, 8.6, with average weights of 2.44 lb., and 2.61 lb., 
respectively. The older sows therefore farrowed a greater percentage of 
dead or immature pigs than the younger sows. The age of the sow appear¬ 
ed to have no effect on the proportion of males to females. 

4) Br®£d. — Somewhat wide differences appear to exist among va¬ 
rious breeds as to the length of gestation, size of litter, and birth weight of 
pigs. Berkshires had appreciably the longest gestation periods (115.4 days). 

Results obtained in the experiments under consideration are shown 
in the Table on p. 885. 

5) Time off year. — Results lead to tlie conclusion that it is very 
doubtful whether any -variations exist iu farrow which can be attributed 
to the season. 


f 1 


Breed 

Average 

age of 

i 

f dams 
| yean , 

.Average 
length 
of gesta¬ 
tion 

> days 

Berkshire. 

2.42 

1*5-2 

Chester White. 

2.52 

II3-* 

Duroc-Jersey. 

2.O4 

113.1 

Hampshire. 

2-75 

1 1125 

Poland China. 

I 2.34 

114 6 

Tamworth. 

2 28 

| IIj.2 

I*arge Yoifcshire .... 

2 85 

”3 5 

Crossbred. 

193 

114.0 

1 

J8.J5 

114.5 


Numbei 

Number 

Numhfr 

— 

Weight 

of 

of 

of pigs 

Total 

Average 

weight 

litters 

P*gs 

per litter 

weight 

lb 

per litter 

lb. 

335 

1 

1 744 

7.42 

4 543 6 

19.3 

29 

278 

959 

719.O 

2 | 8 

57 

498 : 

1 874 

I 122 O 

19.7 

2 

1 14 

1 7.00 

35 0 

* 7-5 

47 I 

3°0 

(y '57 

773 5 


23 

217 

9-13 

56o. | 

2|.| 

2 f 

278 

11-58 

722,2 

30.1 

40 

320 

8.00 

78b. 1 

19.7 

457 

3 658 

8-00 

0 261.8 

?0.3 


Average 
weight 
per pig 
lb. 


2.G1 

2.59 
2.25 
2.50 
2.50 

2.58 

2.60 
2. |b 

*.53 


6) Order or farrowing. - Of the first farrowed, the pn>ix>rlion 
of males (59.4 %) was higher Ilian the normal ralio of males to females. 
In comparing the averages of the same sex, as well as that of lx>th sexes, 
it was found that the average weight of the former was somewhat heavier 
than the average of the latter. 

7 ) Succeeding utters from the same sow. -- In most cases, 
there was an increase in the number of pigs per litter and in the weight 
of individual pigs until the fourth litter, at which time the sows were 3 % 
years old. However, attention is drawn to the fact that to obtain the 
maximum and economical production, other factors than the number of pigs 
and their size should determine the age at which sows should farrow the 
first and succeeding litters. 


[»44] 










POtO/TRY 


887 


745 - The Present Position of Poultry Keeping in German Austria. — wieninger, 

an the Deutsche landwutschafthche Gcflujeteatiw, Year XXIV, No 26, pp 591-594 

Berlin, Maich, 1921 

The author shows, by the aid of statistics, that the customs 
receipts of the former Austro Hungarian Monarchy, so far as poultry 
and their products were concerned, were attributable less to well-developed 
poultry keeping with judiciously adapted methods than to the very ex¬ 
tensive transit trade of poultry and their products originating in Russia 
and the Balkans and to the very restricted consumption, averaging 46 
eggs, per inhabitant per annum, The production in the country itself 
was only 46 % of the total export. 

Since the fall of the monarchy, the conditions of poultry keeping in 
German Austria have changed considerably, in as much as the scarcity has 
inevitably led to an extension in keeping poultry, to which must be added 
an increasing tendency to keep hens of selected breeds This interest in the 
keeping of special breeds of poultxy is at present encouraged by the crea¬ 
tion of numerous breeding Stations (“ Zuchtstationen ”) or breeding 
farms (“ Zuchthofe ”), composed of the best poultry farms possessing 
a number of good cocks and hens for breeding, which should be used 
for distributing the greatest possible number of young poultry selected 
with a view to good laying power. All the sitting eggs supplied by these sta¬ 
tions are incubated m 24 industrial establishments and 304 incubation sta¬ 
tions which now possess incubators with a total capacity of 200 000 eggs. 

Of all the countries in German Austria, Lower-Austria has most poultry, 
but for hens it is beaten by Upper-Austria with 1-5 hens per inhabitant 
or 1.9 per hectare of cultivated land. The present production in these 
districts, owing to their mountainous character and also to the fact that the 
farms are chiefly in the hands of peasants, is not more than 70 eggs per 
hen per year 

The total production is 248 736 180 eggs, a number which will not 
long suffice to meet the requirements of German Austria, the demand being 
for 736 748 160 eggs, so that there is a deficit of 488 on 980 eggs 

The distribution of the poultry among the different regions is indi¬ 
cated in the Table, on p. 888. 

The author consideis the possibility of increasing the production of 
eggs and the number of hens and concludes that any considerable increase 
in production is unobtainable, owing to the lack of food, and that the 
best way of increasing the number of eggs, which are necessary for feeding 
purposes and especially Vienna, is a wide spread use of artificial 
incubation. 

Regarding the increase of the number of hens, Carihthia, the Tyrol, 
Salzburg and Vorarlberg, which are for the most part mountainous, can 
only bear a very slight increase. Besides, in those countries the keeping 
of ducks for laying is making progress, ducks being specially prized on ac¬ 
count of their resistance to inclement weather, their small consumption 
of grain and also for their habit of commencing to lay very early in the 
winter. 



Number of poultry in Austria, present production of eggs and number of eggs required for consumption. 
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The very developed river system provides extremely favour¬ 
able conditions for keeping ducks. Pekinese ducks and runner ducks 
give very satisfactory results in these conditions and produce 100-120 
and 150-160 eggs respectively. 

74(4 - Supplementary Note on Beekeeping In Morocco. — jeammdi, m L'Aptcuiuur , 

Year I/XV, No j., pp 94-05 Paris, April 1921 

Infomation supplementing a previous account of bee keeping in 
Morocco (1). The author names some honey-bearing plants not given 
in his previous account, vizCactus, Viburnum, Aloes, Asphodel, giant 
Cow-parsnip of the Caucasus or Heracleum; he proceeds to give the pe¬ 
riod and duration of flowering, the distribution of the principal mellifer¬ 
ous plants, and furnishes some data relating to methods to be followed. 
Owing to the diversity of the climate, according to the altitude, and vary¬ 
ing from the coastal region to the interior, methods have to be modified 
and lessons have to be learned from native practices. Thus, in the various 
regions of the Atlas (Middle-Atlas), the region of the Entifas or in the Souss, 
the hives are inside the kasbahs so as to protect the bees from the extreme 
temperatures which occur there: — 6o°C in summer and -io°C, in winter 
in the Atlas. 

In the regions of Casablanca, Mekn&s, Fez, the Dadant hive and the 
like give good results , in the hottest parts of the interior precautions have 
to be taken to prevent the wax melting in summer. In the Zaer 
districts, forest of Mamora, the native uses a hive about one metre long, 
made of the bark of the cork-oak which the bees like particularly on ac¬ 
count of the non-conducting properties of the cork which shields them 
from the external temperatures. This hive is placed horizontally on the 
ground. This is also the position of other hives made of reeds plastered 
outside with mud. 

At present, bee keeping in Morocco cannot be considered possible as 
the sole occupation, but it would be an appreciable auxiliary industry 
connected with a farm, especially where care is taken, when planting fruit 
trees or ornamental shrubs, to select those species which also produce nect¬ 
ar, e. g., the Judas tree, Robiuia, Grevillea robusia , Budleya, and Mioporwn . 


747 - The Saharan Bee. — B^innNSPrRGi'R P J , m The Bnttsh Bet Journal , Vo 1 XXIX, 
No 2031, p 235 Xondon, May 1921 

This bee found only south of the Atlas on the Saharan declivity is 
very rare in the places visited by the author. It resembles very much 
the Cyprian both in colour and in the well-marked crescent of a golden 
tint at the base of the thorax. The drones are rather darker with a few 
but very narrow bands. 

The colour of the queen as seen by the author was of a dull yellow 
hue; invariably the last ring of the abdomen is quite black while the next 
one is half black. 


(1) See R May 1920 , No 565 — Also see R. April 1919 , Nos 413 and 498. (Ed.) 
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The bees axe a little larger than the ordinary black bee of North Africa 
known tinder the name of “ Kabyle ” or Algerian and “ Punic, ” but the 
author considers the most appropriate name to be 4 * Tellian " which thrives 
all along the Mediterranean coast from Tunis to south of Modagor, and 
inland up the Atlas to the limit where bees can thrive. 

There is a sterile or half-sterile tract of country known as Hauts-Pla- 
teaux or Region des Steppes something over 200 km,, in breadth, all 
over Algeria and part of Morocco of the Great Atlas serving as a strict se¬ 
paration between the two races of bees, ydlow and black. The limit 
of the Saharan bee was found to be at Ain-Sefra. The bee was first no¬ 
ticed by Bernard of the Society des Apiculteurs Algerians. As regards 
its existence there the author considers the hypothesis plausible that the 
bees were probably imported into the Southern Atlas, then densely wooded, 
by Jewish settlers or persecuted tribes in the first century 

748 - The Mite Tarsonemas woodi Causal Agent for the Isle of Wight Disease in 

Hive Bees. — I. Journal of the Ministry of Apiculture, Vol. XXVIII, No. x, pp. 78-81. 

Eondon, April 1921. —II. The British Bvc Journal. , Vol. XL,IX, No. 3037, pp. 185-187. 

Iyondou, April 1921. — III. Imms, A. D., in Nature, Vol. CVII, No. 2087, pp. 283-281.. 

lyondon, April 1921. 

Investigations carried out at Aberdeen University by Dr. J. Rennie (i) 
and his co-workers have demonstrated that the Isle of Wight disease 
and the disease caused by Nosema apis (2) are two quite distinct diseases. 
The causal agent of the Isle of Wight disease may be attributed to a 
mite of the genus Tarsonemus hitherto undescribed and named by Rennie 
Tarsonemus woodi. 

This parasite was observed first in December 1919 in a single example 
from a colony showing no signs of disease The symptoms were as fol¬ 
lows:— Uistlessness of the bees; dislocation of one or both posterior 
wings, and distention of the abdomen; the staining of the alighting board 
and combs with excreta of the consistency of putty; crowdiug of the bees 
on the outside of the hive and in severe cases owing to their inability 
to fly crawling about in thousands on the ground or ascending upright 
objects, and at times collecting in small clusters eventually to die. 

The mite occurs only in that part of the tracheal system which is 
connected with the anterior thoracic spiracle. All stages of the Acariue were 
found together (eggs, larvae and adults) which when present in large numbers 
entails the obstruction of the tracheae of the thorax, either partially or 

(1) See JR., Oct-Dec., 1919, No. 1:11. (#</.) 

( 2 ) Isle of Wight Disease in Hive Bees; 1) '* Tlu* Etiology of the Disease M by T). J, Riot* 
nie, I\ R. White, and Er /,115 J. !£wn:v (pp. 7 n- 7 ^) I 2 ) " The Pathology of Isle of Wight 
Disease in Hive Bees, ” by P. B. Whim; (pp. 756-/61); 3) Isle ot Wight Disease in Hive 
Bees — Experiments on Infection with Tarsnmmus W/w nii u, ,sp., by Ki,mh J. Harvkv, 
(pp. 765 - 767 ); 4 ) Me of Wight Disease in Hive Beeh, Acariue DU-.use: The Organism As¬ 
sociated with the Disease — Ttmonemus Woodi, 11. sp. |>y Dr. J. RjvNNru (pp. 768 >09) pi. 1, 
figs. 3). — Transactions of the Royal Society, Rdinbur h, Vol. MI, Pt. IV, No 29. J Edinburgh, 
1921. 

P4M4»} 



8 gi 


BEE-KEEPING — SERICULTURE 


wholly, which leads either to sudden death or inability to fill the air sacs 
which permit of flight, and reduces the bees to crawling. 

In studying the pathology of the disease P. B. White points out that 
the mites perforate the tracheae and live on the body fluids of their hosts; 
the tracheae become darkened and ultimately black by the increasing 
deposition of chitin. In the examination of 250 stocks from different parts 
of the country, the parasite was discovered in all of them. Of 140 stocks, 
believed by the owners to be healthy, 50 (nearly 36 %), harboured thepa- 
asite Tarsonemus woodi, but Nosema apis was not always present. 

Except in one doubtful case the brood was not found infected; the 
queens usually survive until the colony becomes extinct. 

The usual symptoms of the disease have been produced artificially 
by blocking up the thoradcal spiracles of the bee with wax. Many 
bees from different countries outside Great Britain have been examined 
and so far Tarsonemus woodi has not been found. 

Dr. Rennie suggests that the name Isle of Wight disease should be 
changed to Acarine disease. Investigations connected with the appro¬ 
priate control methods to be employed are in hand. 

749 - Experiments in Breeding and Feeding Silkworms in West Prussia. — Lucks, 

R. (1), ill Bicdermarms Zentmlblatt , Year XLIX, No. 5, pp. iyo-106. Leipzig, Hay 

1920. 

As Director of the sericultural Station recently created by the 
" West-preussische Seidenbau-Studiengesellschaft" (West Prussian Society 
for sericultural study), the author, in 1917, proposed to establish a large 
breeding station of 30 000 silkworms. In these experiments in breeding 
silkworms in successive batches, owing to difficulties that caused consider¬ 
able delay, the first worms were not hatched out until early in August. 
Between August 4 and 14, 9000 silkworms were hatched so that an experi¬ 
ment with 10 batches of iooo. silkworms in each could be started. The 
food consisted of mulberry leaves. Along with this experiment, a small 
comparative feeding test was arranged; 4 series of 390 silkworms in each 
were formed and fed as follows 

Series /. — Mulberry leave. (M). 

Series I/. — Leaves of Viper’s-gmss ( Scorzonera hisffunica) (S). 

Scries III. — Mixture of leaves of mulberry and VlpcrVfpxm (M. S.) 

Scries IV. — Mulberry leaveb up to the fourth .stage and leaves of viper’s-grass during the 

frith stage. 

The experiments have shown that, in good conditions, the silkworm 
in West Prussia can be fed without risk up to the middle of September, 
since good mulberry leaves can be gathered up to that date, especially 
when it is considered that the best silk is obtained by feeding the silkworms 
on healthy full-grown leaves during the later stages. 

In the experiment of breeding in successive batches, feeding with 
mulberry leaves, the period of growth of the silkworms was prolonged by 

(1) Bericht tier Wtstpreussischcn Setdetibau Studieniscsellschajt, Vtrsuchsstation Dating. 
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11 to 15 days; the weight of 7500 cocoons collected betweeu September 
17 and the end of the month amounted to 8.56 kg. 

The comparative feeding experiments gave the following results: — 

I. — Feeding with mulberry waves. — The growth of the silk¬ 
worms was satisfactory. The first change commenced on August 10, 
the second on August 16, the third on August 21, and the silkworms began 
to form cocoons on September 8, so that on September 17 all the silkworms 
had pupated. No diseased silkworms were seen. 

II. — Feeding with waves of vifer’s-grass. — A number of 
silkworms refused this food; altogether 21 % died. The beginning of 
moulting took place at the same time as in the first series for some of the 
silkworms but did not follows the same regular course. Moreover the com¬ 
mencement of pupation was irregular, but 60.3% of cocoons were formed. 

III. — Feeding with the mixture of waves of mueberry and 
viper's-grass (the chopped leaves were so treated that the sap 
from the two kinds was mixed to prevent the silkworms from choosing 
between them). — The food seems to have been eaten without difficulty. 
After the third change, the leaves were given alternately and unchopped. 
The consumption was regular at first but after the 4 th change the leaves ot 
viper’s-grass were refused. 

The formation of cocoons was delayed in a curious manner. On 
September 13 (38 th day), 41 % only of the cocoons were finished; the max¬ 
imum, 90 % of cocoons, was reached in September 16 (42 nd day). 

IV. — Feeding with mueberry waves up to the fourth stage 

AND WITH WAVES OF VIPER* S GRASS DURING THE FIFTH STAGE. — Ill Spite 
of a prolonged fast, the worms refused the new food and had again to 
be fed on mulberry leaves. 

The weights of the cocoons formed by the different series were as 


follows:— 

100 cocoons of Series I and IV (M)..1 j<) graiuuioH 

100 cocoons of Series II (S).nb » 

100 cocoons of Series III (M. S.). . S7 » 


The cocoons (dark yellow in colour) of series II were, on the average, 
larger, but on the whole weaker than the other cocoons. The cocoons 
of series III were the strongest and in point of size occupied a medium posi¬ 
tion. The moths from the silkworms fed on leaves of vipei\s-grass were 
darker in colour, and pairing and laying were done in a hesitating manner. 
Regarding the tenacity and elasticity of the silk, it was found that the silk 
made by the silkworms fed on mulberry leaves -|- leaves of viper \s-grass 
differed but little from the silk made by the silkworms which had been 
fed on mulberry leaves only. 

The author next selected a certain number of cocoons from the two 
experiments, for eggs. 

The moths hatched from them weie paired as follows: — 

$$ X S o* — M $ XSo* S $? X M a* MS Q X M* <f — 

Jtt ? X M of- 
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The eggs were collected separately. The silkworms hatched from these 
eggs, as well as some silkwoims hatched from Hungarian eggs, were again 
fed on the leaves of viper's-grass. After the fourth stage the silkworms 
from the Hungarian eggs commenced to languish and, from May 6, dead 
silkworms had to be removed daily. The silkworms produced by the va¬ 
rious pairings remained healthy up to May 20, but after that date they also 
died in large numbers. These experiments were repeated twice more. 
The results may be summed up as follows 

The silkworms fed only on leaves of viper's-grass up to the time when 
they commenced to form cocoons, produced cocoons which were of little 
or no use; even when this substitute was only given up to the third stage 
the yields were not satisfactory. A yield of 55 % can be obtained by 
feeding with leaves of viper's-grass up to the third stage, and then replacing 
them by mulberry leaves. 

When silkworms are reared industrially the latter method has small 
advantage, since it is especially during the fifth stage, when a large consump¬ 
tion of food takes place, that feeding with the leaves of viper's-grass as a 
substitute for mulberry leaves would have most value. The author, how¬ 
ever remarks that for the creation of a family silkwoim that would consume 
leaves of viper's-grass right up to the forming of cocoons, feeding with that 
substitute from the commencement up to the third stage might be of great 
importance; the silkworms hatched from eggs laid by the survivors would 
eat the leaves of viper's-grass with less repugnance and become accustomed 
to it from generation to generation (1). 

The author emphasises the great advantages of breeding the silkworms 
in successive batches, a method which is much less liable to unforeseen ac¬ 
cidents, owing to which the ordinary method of breeding generally fails; 
this has been shown by an experiment in breeding silkworms in successive 
batches in 1918, when the leaves of the mulberry were for some time lack¬ 
ing, and when, therefore, in the meanwhile leaves of viper's-grass could be 
given without fear of loss. Another advantage of this method is an 
even distribution of work. 

750 - Action of Concentrated Sulphuric Acid on the Eggs of Bombyx mori (2). — 

I / 6 caillon, A., in the Comptcs tcndus des Siances de VAcadtmie des Sciences , Vol. 172, No. 

xi, pp. 7 I&- 72 1. Paris, March 14, 1021. 

Fairly numerous researches had previously been made regarding the 
action of concentrated sulphuric acid both on fertilised and unfertilised 
eggs of Bombyx mori . It appears from the work of Duclaux (1876) and 
other writers that if the fertiliser eggs of univoltine varieties are submitted 

(1) F. Lambert, Director of the Montpellier Sericultural Station, in his publication 
La scorsondre dans Valimentation du ver a sole da m&rier, Paris, 1916, *‘Bureau de Revue de Vi¬ 
ticulture/' passing in review works on the substitutes for the mulberry and, using his own expe¬ 
riments as basis, arrives at the same conclusions and further remarks, that the results might 
perhaps even be practically applied in countries where climatic conditions are adverse for 
growing mulberry trees for silk production. Sec R., Dec. 19x7, No. 1195- (JSd-) 

(2) See JR., Jan. 1918, No. 75 ; R» May 19x9, No 627; July-Aug. 1920, No. 786. (£d.) 

[YU-TM] 



894 


SEMCXJItfURS — AGRICOT^X7RA^*MACHINBRY 


to that action for i or 2 minutes, just after they have been laid, they be¬ 
have like the summer eggs, that is to say they produce silkworms at the 
end of 10 to 12 days, instead of producing them at the end of 9 or 10 months. 
But, on this point, some reservation is necessary since: — 1) Univoltine 
varieties fairly frequently give birth in a natural manner after 10 or 12 
days, to casual bivoltine individuals; 2) the action in question appears 
to be inconstant. 

In the course of researches made during the past 7 years, the author 
has made a series of observations on this subject from which he draws 
the following conclusions:— 

1) It is true that the immersion of unfertilised eggs of Bornbyx mori 
in concentrated sulphuric add has an influence on certain of them which 
do not change thdr colour naturally. However, that influence affects not 
only freshly-laid eggs but also much older eggs (at least 20 to 25 days 
old). The aptitude for parthenogenesis persists therefore for a long time 
in eggs which have apparently remained in the condition in which they 
were laid. 

2) In the conditions of concentration, temperature and time in 
which it acts on unfertilised eggs, concentrated sulphuric add has no ac¬ 
tion on fertilised eggs whether freshly laid, laid 18 hours previously or 
laid 5 to 7 months previously. 

3) When they are immersed in the sulphuric add Bornbyx mori 
eggs lose their yellow colour. It appears that the diorion undergoes some 
modification in structure and becomes more opaque. This fact would 
seem to support the theory of Toeb (i) However, it is not proved, 
that traces of sulphuric acid cannot penetrate into the vitellus and play 
the part attributed by DElvAGE and Goldsmith, or some similar r 61 e 
to that of catalysts. 


FARM ENGINEERING 

751 - Operating the Tractor Plough (2). — reed c, o., in Fa/m implement News, Voi. 43, 

No, 5, pp. 46-49 and 74, fig*. 3. Chicago. Feb. 3, 1921. 

The discussion is confined to ploughs of the two, three, and four bot¬ 
tom unit lift gangs type, though many of the principles are equally applic¬ 
able to both these and the independent lift gangs also employed. 

The true line of pull in a double drive wheel tractor may be considered 
to pass midway between the drivers as shown in Figs. 1 and 2. If the 
tractor has only one driving wheel or drum, for all practical purposes the 

(1) According to Boss (1911) the action of sulphuric acid lenders the membrane of the 
egg more permeable to oxygen. In his theory, aimed at explaining the experimental parthe¬ 
nogenesis, that writer assigns an important part to the phenomena of oxidation which are pro¬ 
duced in the egg when the embryo begins to develop. According to Beiage and Goldsmith on 
the other hand, it is the “ dehydrating and caustic ” influence of the acid which is the 
cause. 

(2} Complete revision of former article on the Tractor Plough by the same author. Sec 
R. June, 19x7, No. 575 - (iW.) 
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true line of pull passes through the centre of that driver, and the true line 
of draft of small engine gang containing an odd number of bottoms passes 
through the centre of the middle beam (Big. 1) or when containing an even 
number of ploughs, between the two middle beams (Fig. 2). An ideal 
working condition should therefore allow the true line of pull of the trac¬ 
tor to coincide with the true line of draft of the plough. In many outfits, 
however, this is not possible, because the tractor and the plough must 
each be run in a certain fixed relation to the open furrow, and their widths 
may not be such as to allow this coincidence of the lines of pull and draft. 
In such cases side draft to some extent is bound to occur either in the 
tractor or plough or both, according to the hitch. 

The method of procedure advised is as follows: — At the beginning of 
the second trip around new land, the tractor should be placed as near the 
open furrow as it is safe to run it, or actually in the furrow and the plough 
arranged carefully in its proper relation to the furrow. With a scratch 
of 2 marks on the drawbar of the tractor, — one to show the position of 
the true line pull, and the other to indicate where the true line of draft 
of the plough would cut the drawbar if extended ahead. The hitch bars 
from the plough to the drawbar of the tractor should then be attached at 
a point about midway between these 2 marks. 

The sidedraft of the outfit will then be fairly well divided between 
the tractor and the plough. 4 

Fig. r shows this condition with a 3-plough tractor when it has 
both drivers running on the unploughed ground. The true line of pull 
is on the left of the true line of draft. Fig. 2 shows a condition where a 
narrower, 2-plough tractor is running with one driver in the open furrow. 
The true line of pull is here on the right of the true line of draft. 

With the hitch bars thus adjusted, the outfit should be started. If 
the side draft in. the tractor proves troublesome, more of the sidedraft 
should be thrown on to the plough by removing pin A , and moving the devis 
to the left on the drawbar of the tractor (Figs. 1) or to the right, (Figs. 2), 
thus attaching the load to the tractor nearer its true line of pull. Pin A . 
should then be replaced in the nearest hole in the hitch bars. 

The fact that the sidedraft can be shifted at will from tractor to plough 
is important from the point of view of steering difficulties and plough 
troubles. 

In making hitch adjustments to shift sidedraft, great care must be 
exerdsed not to destroy the proper width of cut of the front plough bottom, 
otherwise there results an uneven height of furrows. The cut of the front 
bottom should not be more or less than 14 in. for a 14 inch gang or 12 
in. of a X2 inch gang. 

If cutting too wide (Figs. 1) any one of 3 adjustments can be used 
to remedy the trouble: a) move the hitch clevis to the right on the drawbar 
of the tractor ; b) move both hitch bars an equal amount to the left on the 
horizontal devis on the plough beams ; c) lengthen the right hitch bar in 
respect to the left by moving the latter forward at A one hole on the right 
bar. If the front plough is to be shifted to the right only an inch or two, 

PM] 
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the length of one bar must be adjusted in respect to the other, — if 
it is only a matter of 2 or 3 in. too wide, either adjustment a) or b) can 
be used 

If cutting too wide, (Pig. 2), the clevis may be moved on the draw¬ 
bar to the right, or the right draw lengthened in respect to the left by 
moving the latter ahead on Ihe former at *1. 

The principles of bar hitches described, are equally applicable to cross 
chain hitches still used in some sections on the larger tractor gangs. 

For all practical purposes the centre of resistance of a 3-bottom plough 
may be taken to lie in the middle bottom at a point on the mould board 
about 2 in. from the shin and just above the share line. The hitch bars 
should be attached to the vertical clevises of the plough so that the bars 
He as nearly as possible in the horizontal plane of the line of hitch (i. e. 
the imaginary Hne passing from the drawbar of the tractor to the above 
mentioned centre of resistance). Hitching higher will result in increased 
draft, and lower, in failure to penetrate properly. 

Ordinarily in stubble ploughing, coulters should be set s / 8 of an inch 
to land and from % to s / 3 the depth ot the furiow. In sod ploughing, 
they should be set y 2 inch to 
land, set forward slightly from 
the stubble position and lowered 
to cut nearly the full depth of 
the furrow. The coulter is, as a 
rule, set on the beam so that its 
bearing is from 1 to 2 in. back 
of a vertical line from the tip of 
the share point (Fig. 3). These 
rules are however only general 
and cannot always be followed. 

Due attention should always be 
paid to the nature of the surface 
soil. If sharp shares and sharp coulters fail to penetrate properly and 
the trouble cannot be remedied by the coulter set, it is advised to raise 
the hitch bars on the vertical hitch plates, and as a last resort set the 
suck regulator so that the heels of the landsides are slightly raised. This 
adjustment will usually result in better penetration, but increased suck 
means increased draft and the operator should lose no time in going 
back to the original set recommended by the manufactures as soon 
as possible 

Two fundamental principles should be understood with regard to 
failure to scour: firstly, the trouble is usually caused by the fine soil that 
breaks loose from the furrow slice, and, secondly, any adjustments that 
tend to increase the pressure of the slice upon the mouldboard will help to 
eliminate the trouble The following remedies are recommended, 

1) Throw more of the sidedraft into the tractor; 

2) set the coulters slightly wide or move the blades forward 
and set these wide 
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If these do not prove successful:— 

3) Go back to the original set and then try raising the hitch bars a 
hole or two on the vertical clevises. 

The so-called “ winging down ” (letting the front bottom cut a trifle 
deeper than the rear bottom) has often overcome the non-scouring diffi¬ 
culty, and its advantages outweigh its disadvantages. 

An unsuspected cause of failure to scour in some instances is the speed 
at which the plough is run, and if a plough is employed which under 
normal conditions is too large for the tractor, all that can be done with 
the gang is to plough shallower unless one bottom can be detached. This 
should not however be confounded with the cause of slow speed due to 
excessive slippage owing to the soft friable condition of the surface of the 
fields. If there is no objection, however, to breaking into the subsoil 
to a greater depth, increasing the depth of ploughing may remedy entirely 
the non-scouring, because the pressure on the mouldboards will be 
increased. 

By turning on the headland and leaving the plough at an. increased 
depth until the point in the furrow is reached, where on the previous round 
the plough had reached its normal depth, and then bringing the plough 
back to its original position the depth may be maintained at the headlands 
at least for several trips. On a strip of unploughed land which is narrow¬ 
er than the plough, the whole outfit should be run so that the rear bottom 
is doing enough cutting to keep its point from hooking into and turning 
back the furrow slice on the left. The front plough will not do so much 
damage because it is the wing of its mould that hits the furrow slice on 
the right, and tends to keep that slice in its place. By dropping the plough 
a few inches on the land wheel to let it cut a small notch in the plough 
sole for the rear landside to work against and hold the plough in its 
correct position, the difficulties liable to arise may be overcome. 

752 - The u Mav” Cultivator for Rooky Laud. — Marre, E (Directeur ties Services agri- 
odes de FAveyron), in Lc Promts ajicolc et viticole, Year 38, No. 19, pp. 455-458. Mont¬ 
pellier, May 8 , 1921. 

This new tillage instrument, designed especially for the rocky lands 
of the Causse, but which would be serviceable on all stony soils, even 
when not calcareous, has been thought out and constructed by M. B6- 
tkellE, Materiel agricole et viticole (Mav), rue Pasteur, Beziers. 

It has a rigid strong frame of special steel with rivetted joints. The 
working pieces, of cast steel with interchangeable parts of hard steel, 
can move out of the way on meeting abnormal resistance, such as 
that of a rock; they are kept in place or brought back into working position 
by powerful springs with a very small movement, which saves them 
from being bent or broken. The working pieces are fixed to the fr ame 
by means of bolted rings bearing the axis round which these pieces move 
The penetration of the teeth into the soil is brought about by 
of a crank axle governed through a screw by a flywheel, a chain, and a 
roller lifting the front at the same time, A seat, situated opposite the 
flywhed, enables a man to regulate the depth of digging while working. 

psi-rsq 
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The weight of the apparatus is about 500 kg. It can loosen a strip 
of ground 1.70 metres wide; in very favourable soil an average depth of 
15 cm. can be reached, if necessary, by passing twice over the ground; 
but according as the difficulties, (hardness of the ground, the length of time 
it has been fallow, etc.), increase, it will obviously be necessary to pass more 
often over the ground to attain that depth. When that depth is reached, 
the soil is ready for sowing. 


753 - Penkala Press for Compressing Dry Pulp into Briquettes. — bouchon, r., in 
the Comptes rendus des stances de VAcademie Agriculture de France , Vol. VII, No. 15, 
pp. 374 - 379 * Paris, April 20, 1921. 

R. Bouchon, sugar manufacturer, Nassandres (Eure), has pointed 
out the advantage of compressing dry pulp into briquettes in order 
to reduce the cost of packing, as the pulp is relatively bulky owing to 
its low density. 

The problem of compressing dry pulps, substances which are at the 
same time both powdery and elastic and difficult to compress by vertical 
pressure, is solved, by the press invented by the Polish engineer Pknkaia. 

Its principle is that of a continuous press which agglomerates the sub¬ 
stance molecule by molecule, or rather bit by bit by a series of com¬ 
pressions, whence the very remarkable homogeneity shown by substances 
pressed in this machine 

The first experimental presses were constructed by la Compagnie 
de Fives-Lille. For a press with a capacity of 10 tons in 24 hours, about 
10 HP. was required. As it was desirable to produce a division in the sub¬ 
stance pressed and obtain briquetes of a given weight, each of which would 
represent the ration of an animal, a cellular distributor was added to the 
presses as first constructed. With the mass compressed in this way the 
animals can be given their food rations in ordinary form. Immersed in 
water these briquettes swell rapidly and, after 2 hours, the pulp immersed 
in plenty of water resumes entirely the appearance of ordinary pulp. This 
press has also been tried with success for compressing fuel (1) and for making 
electrodes. 


Dry palp. . . 
Rapeseed cake 
linseed cake . 
Oat meal. . . 
Barley meal. • 

Bran. 

Chopped straw 

Hay. 

Whey .... 


Examples of rations used at Nassandres . 


Working 

oxen 

Fattening 
oxen 1 

Milch cows 

Sows 

kg. 

kg. " ” 

kg. - " 

~ kg. 

7 to 8 

6 to 7 

4 to 5 

0.200 


1 to 2.5 

X 

1 

1 

— 

— 

0.750 

— 

— 

0.500 

0.750 

4 t °5 

3 to 4 

4 to 5 

—* 

— 

— 

4 

4 to 5 litres 


(1) See R. Feb. 1930, No. 247. {Ed.) 
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Bouchon a l s o gives some figures regarding the dry pulp from sugar 
factories, giving two analyses, as well as examples of the rations used on 
the Nassandres farms to which the sugar factory and lefinery are attached. 

The mixture is prepared 24 hours in advance and the pulp is steeped 
in plenty of water; the chopped straw is not Ridded until the mixture is 
made and the pulp is thoroughly prepaied. 

754 - The Guy “ Motor-Press” for Applying Mechanical Pressure to Existing Instal¬ 
lations. — Lc PfO re & aqrtcolt tt vtbcolo , Year 38, No 18, pp 437-12% 1 Montpetlici, 

May i, 1931 

The Guy Motor-Press has been made with the object of enabling 
wine-makers who make a medim, or even a small amount of wine, to bene¬ 
fit by the advantages of mechanical pressing, at the lowest possible cost 
of installation and making use of existing apparatus. 



The Guy Motoi-Picss, on a base (without motoi), walking 3 presso 


The Motor-Press is made in two patterns *— 

1) Pedestal pattern, the more usual pattern, suitable when the 
presses aie away from a wall and arranged about the middle of the cellar. 

2) Wall pattern, used when the presses are arranged along a wall 
of the ceHai. 

Description. — The automatic system of constricting or pressing 
is essentially composed of an apparatus of the pedestal or wall pattern 
separate from the existing pressing apparatus and forming the Motor-Press 
properly so-called. The apparatus consists essentially ot a cast-iron 
case, enclosing, protected from dust and accident, and in an oil bath, a 
speed reducer of 1/60 and a transformer of circular movement into alternating 
movement. 

With the apparatus all the small high-speed motors (electric especially), 
can be connected directly, by a simple band, with an axle bearing pttllies 
(turning at 300 revolutions a minute); an attachment can also be made of 

[75S-?54] 
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its large, very slow moving (4 to 5 revolutions a minute) arm, and by means 
of dynamometric connecting rods and cardan joints, to special bars fitting 
into the sockets of the existing presses. 

A single “ Motor-Press ” (of the pattern made by Guy of Agde) can 
work 1, 2, 3 or 4 presses of any kind, arranged in any manner, together 
or separated and can do so with only % to % HP. per press according to 
the forms of the construction of the presses* 

Working. — The press or presses being loaded in the ordinary way, 
and the charges and apparatus being brought to the required position by a 
small hand bar worked by one man, the man attaches the dynamometric 
connecting rod or rods which are hooked up in their position of disengage¬ 
ment, and then starts the Motor-Press. 

The constriction or pressing takes place gradually, and, when the 
maximum pressure of the resistance of the press or piesses is reached, that 
is to say the equivalent of the force of 4 men, a safety spring, by becoming 
compressed, shortens the stroke and owing to this lie catches of the rat¬ 
chet mechanism no longer fall into the recesses, the ‘screw plate remains 
stationary and no longer presses, the Motor-Press still continuing to work, 
so to say, empty. This continues until the, fresh or fermented grape 
husks becoming drained, the internal pressure decreasing and becoming 
less than that of the dynamometric safety spring, the latter relaxes, the nor¬ 
mal length of stroke is re-established and the catches of the ratchet again 
fall automatically until a further period of maximum pressure occurs. 

Automatic pressing is thus attained, and without attention, the Mo¬ 
tor-Press can be allowed to go on working without stopping during meal 
times, and thus valuable time is saved compared with the time taken by 
ordinary pressing. 

In case of possible breakdown of the motor, pressing can be continued 
by hand in the ordinary manner. 

When pressing is finished all that has to be done is to turn back the 
catches and the Motor-Press commences to remove the pressure from 
the press or presses and the loads and apparatus are lifted in the ordinary 
way by hand, if the apparatus is not heavy, or by meaus of a special me¬ 
chanism invented by the same constructor. 

755 - The Simplex Super-press with Movable Pan and High Pressure. — Ventre, j. 

(Professeur cTGSuologie A l’Ecolc naliouale d’Agriculture de Montpellier), in Le Pro pis 

a»ricole cl viticolc , Year 38, p. 327-33Montpellier. April 3, 1921. 

This apparatus, built to the design of P. Paul, seems to fulfill 
the double object of producing great force and automatically exerting 
progressive pressure. 

Like the hydraulic press, the new apparatus has a movable pan and 
the diameter of its sieves is about 1 m.; the pressing plate is supported and 
pressed down by two knee joints, the heads of which approach and recede 
from each other. These are controlled by a double threaded screw 
automatically pressed on a plate with catches. 

As the angle between the knee joints decreases the pressure increases 
in the proportion of 1 to 10. 


[754-YS5] 
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This mechanism has a total force of ioo tons, that is to say a pressure 
of io to 12 kg. per square centimetre. The pressing takes 35 minutes. 
It is regulated automatically, for, if the descent of the pressing plate is 
more rapid than the escape of the liquid requires, the catch ceases to fall 
so that pressure is not removed until the juice previously expressed is 
cleared. 



Side view of the Simplex Super-press. 


The raising of the pressing plate takes only 9 or 10 minutes so that 
one sieve can be entirely pressed and replaced by another in three quarters 
of an hour, or, allowing for clumsy working, in an hour 

Only from 1 to r.5 HP. is required, and can be supplied by a 
electric or petrol motor. 

The pressure is direct and this does away with the necessity for a re¬ 
gulator, the maintenance of which is always delicate. Stopping, both 
in raising and descending, (when the thickness of the cake is too little), 
is automatic so that no attention is required. Pressing by of this 
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apparatus is carried our under good conditions, for it is done by using the 
two most favourable principles for the clearance of the juice, namely 

1) The pressure only increases gradually and slowly proportion¬ 
ately to the compression of the grape marc, so that fdting of the sieves 
is prevented. 

2) The pressure instead of being continuous, is obtained by a series 
of successive shocks leaving sufficient time between them to allow of the 
circulation and clearance of the wine enclosed in the marc. 

The effect formerly obtained with percussion presses, which had 
the reputation of producing a much better draining of the grape marc 
than was obtainable with other kinds of presses, is therefore realised with 
less manual labour but with greater pressure. 

756 - The Alexis Chaussepied Apparatus for the Rapid Production of Sparkling Wines. 

Revue lincuilc du Froid it do i Industries fn 'onfiqiios, Year I, Vol. 1, No 12, pp. 399-401, 
figs 1. Paris, Dec 1920. 

The process covered by the Alexis CiiaussepiSd (of Saumur) patent 
makes it possible, using cold, to obtain, in the shortest possible time, 
sparkling wines of identical composition and quality to those obtained by 
fermentation in bottles according to the Champagne method. 

The wine is composed precisely as if it was to be drawn to ferment 
in bottles, but the various operations ; — Feimentation, dosing with 
the transport liquor, clarification, are not done in bottles, but in wooden 
vats containing from 10 to 40 hectolitres, which are enclosed in steel tanks 
sufficiently strong to hold the carbon dioxide produced by fermentation 
and whose pressure, under which it is dissolved in the wine, is capable of 
being regulated as desired by a valve. 

After clarification, which is accelerated and made perfect by the ac¬ 
tion of cold, the deposit, resulting from the second fermentation in the 
dosed vat, is got rid of; the dear sparkling wine is then bottled by means 
of isobarometric apparatus of the same kind as that used for bottling low 
gravity beers; the low temperature at which the bottling is done prevents 
effervescence and loss of carbonic add gas 

Apparatus. — The apparatus is composed of a wooden vat 1, open 
at the top; the bottom 3 of this vat is pierced by a hole 4 in which is 
fixed by watertight washers, a metal piece 6 through which passes the tube 7 , 
made of glass (or silver plated metal). This piece is covered, inside the 
vat, with a wooden cap 8 pierced with a hole through which passes the 
tube 7, intended to prevent contact between the wine and the metal 
piece 6. 

The vat 1 is endosed in a metal recipient capable of resisting the pres¬ 
sure of the gas produced by fermentation; the bottom 10 of this redpient 
is pierced by the piece 6 on which is screwed a nut 11 to form a water¬ 
tight joint by means of washers. Tow packing is placed round the tube 
7 and impressed tight by the nut 12. On the nut 11 is screwed a piece 14 
forming a solid piece with the tube 7 and which enables this tube to be 
raised or lowered. The piece 14 ends in a three-way tap 19 . 
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The recipient 9 , furnished with a thermometer 25 and spy-holes 
26 , has in its upper part an air-chamber 27 fixed with screws and a water¬ 
tight joint. The chamber 27 bears a metal tube 30 prolonged, at 31 , by 
a glass tube 32 , which is laiger in diameter than the tube 7 which it pro¬ 
tects against the faJl of deposits. 

The tube 30 opens out above into the feed bottle 33 with a tap 34 
between them; it also communicates by a tube 35 with a pump 36 , which 
draws out by the tube 37 the gas contained in the chamber 27 and drives 
it back by the tubes 35 , 30 and 32 . 

The chamber 27 also has a tube 38 with a tap 39 communicating with 
the upper part of the feed bottle 33 and a tubing 40 carrying a manome¬ 
ter 41 , a valve for regulating the pressure 42 , and a tap 43 , allowing 
communication by the pipes 51 with the arrangement for drawing off the 
wine into bottles and with a compressed air or gas container 57. 

Inside the receptacle 9 , and above the vat 1, is a coiled pipe 44, which 
communicates with a recipient 45 and through which can be made to 
circulate, as desired, heating or cooling liquids. 

Working. — The wine is prepared in a big tun or in casks with all 
the necessary ingredients as in the Champagne method except that no tannin 
is added; the wine at this moment is a real culture broth ol alcoholic yeast, 
fermentation having commenced regular action, the wine is introduced 
into the vat 1 through the feed bottle 33. 

With this object, after closing the tap 19 and raising the tube 7 above 
the bottom of the vat by moving the piece 14 , the stopper 47 is taken out 
and the taps 34 and 39 are opened; the wine runs through the tubes 30 
and 32 , the taps 34 and 39 are then closed and the stopper 47 is replaced. 

Fermentation continues in the vat and it is quickened by starting the 
pumps 36 ; the gases drawn through the opening 37 are driven back through 
the tubes 35 and 32 causing continuous movement and mixing of all the in¬ 
gredients in the wine. 

When fermentation is finished (or, if it is desired to stop it, before it 
is complete) cooling liquid is made to circulate in the bent tube 44, and the 
pump is set in motion; the gases cooled by contact with the bent tube, 
are driven back into the vat, where they cause cessation of fermentation 
and the dosing is proceeded with. 

The transport liquor — which contains the necessary dose of tannin 
(required to ensure the precipitation of all the albuminoids) an d of glue— 
is introduced into the feed bottle, and, after the stopper 47 has been re¬ 
placed it is run into the vat by opening the taps 34 and 39 which are then 
dosed. This liquor is mixed with the wine by the pump which continues 
to work as well as by the circulation of the cooling liquid in the coiled tube 
to bring the wine as near as possible to its freezing point: at that moment 
the pump is stopped. 

# wine, which is now effervescing and dosed, being at rest, clarifi¬ 
cation takes place by the action of the tannin on the albuminoids and by 
that of refrigeration; it is further facilitated by the presence of carbonic 
add gas under pressure, which renders it absolutely perfect in a very short 
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time the deposit is then collected, settled, at the bottom of the vat m a com¬ 
pact, solid mass above which the sparkling”wme dear and liquid is led 
off by the tube 7 The low temperature is maintained by the circulation 
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of the cooling liquid during the whole duration of darification and bottling; 
owing to it, the latter operation is effected very easily without effervesc¬ 
ence and without any loss of carbon dioxide. 

The bottling is done by means of counter-pressure extractois like those 
used for bottling low-gravity beers ; the pressure is ensured by compressed 
air or by carbon dioxide — coming from the vats under fermentation — 
contained in a tube 49 , or in the container 57 . The bottles are then corked 
and wired in the usual way and they are then ready for dispatch. 

Each apparatus is enveloped in an isolating cover which shelters 
the contents from variations in the outside temperature and barometrical 
pressure as well as from draughts which have such a bad effect on the pro¬ 
gress of fermentation. Owing to this isolation, which is as perfect as pos¬ 
sible, each apparatus works independently of the others, which may be 
at different stages of the making, without affecting those which come near 
them, and it is thus possible to collect a fairly large number of apparatus 
in the same premises, the mean temperature of which is not of great import¬ 
ance provided it is not exaggerated one way or the other; it may vary be¬ 
tween +io° and +30°C. 

Each apparatus produces, in i month at most, its content of sparkling 
wine ready for dispatch. 

The refrigerators required are of small power (6oo to 3000 frigories 
an hour) and are only used during 3 or 4 days for each apparatus so that 
they can each work a fairly large number of macliines. 

This process has proved its value in practice. Apparatus of 1000, 
2000, and 4000 litres are working at present some of which have produced, 
under the conditions described alove, several charges of wine which 
have given complete satisfaction. 

757 - Milk-weighing Balance. — Goudot, G.,in the Journal d\Agriculture pratique, You 

85, VdL. 1, No. 10, pp. 379-38o, fig^ 2. Paris, May ij, 19,51. 

The author describes a good type of inilk-weighing balance (illus¬ 
trated in the figure below) used by cheese makers in Franchc-Comte. 

This balance is a steel yard the of which shorter arm supports the pail 
which holds the milk; the longer arm, bent in a circular arc, ends below 
in a weight calculated so that when the pail is empty the point of the hand 
A, fixed on the upper part of the arm, points to zero on the dial at the top 
of the apparatus. On this dial, starting frem zero on the left, are marked 
large divisions each of which corresponds to 1 kg.; each of these divisions 
is divided into four parts corresponding to % kg., respectively. Each 
kg. is reckoned as being equivalent to 1 litre of milk which in practice caus¬ 
es no objection. For weighing, the milk is poured into wire-raesh strainer 
designed to strain out impurities suspended in the milk. This strainer 
is fixed to the support B by means of an iron pin and is moveable 
round this support so that its lower aperture is over the pail while the 
milk is being strained and so that it can be moved to one side to lift the 
pail when filled. 

The working of this weighing machine is therefore very simple. But 

[7SC-T5*] 
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in order for the balance to weigh accurately rE must be quite vertical and 
the feet that support it should be firmly bolted to the floor of the room 
where the milk is received; otherwise the slightest disturbance may inter- 



Eroat view of the milk-weigforag balance. 

fere with the accuracy of weighing. It is further necessary, for accurate 
weighing, that the axis of the beam should be kept dry, as rust would pause 
rregular weighing, 

758 - Reciprocating Butter-worker. — Maurin, G , in the Jour ml d’Af’rtcuUure pratique 
Year 85, V 61 . 1, No. 20, pp, 397-308, figs, 2. Paris, May 21, 1921. 

With this new butter-worker, called “ alternating, ” it is possible to 
work up very small quantities of butter for which hitherto a spatula and a 
dish were used to get rid of the buttermilk and to work up the butter. 
This butter-worker, illustrated in the figure here reproduced, consists 
of a prismatic hopper with a triangular base, divided into two compart¬ 
ments by a partition below which rotates, in a horizontal plane, a grooved 
wooden cylinder worked by a crank handle outside. This handle can be 
placed either in the right or left of the hopper, the latter being able to rods 
backwards and forwards on two pivots below held in a frame which is 
attached to a table. 


[m-m] 
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The butter is placed in’ the hopper which for the moment is upper¬ 
most , on rotating the grooved cylinder it draws and flattens the butter and 

removes the buttermilk in forcing the 
butter into the lower hopper, which 
slopes slightly so that the buttermilk 
and the water used for washing will drain 
awajr. Then the hopper is turned over 
on its lower pivots and the grooved cy¬ 
linder is rotated in the opposite direct¬ 
ion. The operation is repeated as often 
as is necessary, the butter being sprink¬ 
led with dean water After passing a 
few times the butter is thoroughly washed, 
worked up and separated fiom the but¬ 
termilk; it can be salted at the same 
time. 

This butter-worker is made by the 
Firm L. David, 56 Route d'Evreux, Vernon (Eure), France 



David reciprocating butter-worker. 


RURAL ECONOMICS 

759 - Cost of Milk Production (1) in some States of the North American Union. — The 
Creamery and Milk Plant Monthly, Vol X, No. i,p 43 Chicago, HI., January 1951. 
The best way of estimating the cost of milk pioduction is to determine 

it carefully in each administrative unit. The Dairy Division of the Depart¬ 
ment of Agriculture of the United States has instituted an enquiry for this 
purpose addressed to the groups of farms in 7 States of the Union. Data 
referring to 4 groups are now to hand. Each group consists of 20 dairies 
that are typical for their administrative unit. 

The aim has been as far as possible to estimate the cost of production 
by quantity, rather than by price, m order to be able always to inter¬ 
pret the data by supplying the current price. 

A summary of the data is given in the Table on p. 909. 

AGRICULTURAL INDUSTRIES 

760 - Exhibition of Hybrid Wines at ffl&eon, SaOne-eMcire, Frar ce(a).— Lapruomr, 
in Le Progrh aencole et vtitcole, Year 38, No. 12, pp. 279-380. Montpellier, March 20, 
1921. 

The annual exhibiton of wines produced by hybrid beareis organised 
by the Agricultural Society of the arrondissement of Macon, was held 
on February 20, 1921. Over 50 samples of wine were shown, coming from 
Sadne-et-Loire, the C6te d’Or, Haute-Mame, the Rhdne, the Drdme, 
the Landes. 

W R, May 1931, No 554 - 
(2} {See R. April 1921, No. 458. (Ed ) 
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Units necessary for the production , of 100 lbs . of milk . 




Indiana (i) 

Vermont 

North Carolina^) 

Washington 

Average annual milk pro¬ 
duction per cow (pounds). 
Percentage of butteifat . . 

6937 

3.8 

5252 

3-9 

4915 

7833 

3-7 



Winter 

mmm 

kiiU 

Winter | 


Winter 

sa 



Grain. 

Hay and other dry 

lb. 

38.5 

1 

20.0 1 

33.1 

f 

8.7 

57-8 

48.4 

29-4 

5-2 

roughage . 

Ensilage and other 

lb. 

66.8 

27-4 

129.9 1 

18.7 

78.5 

36.9 

92.9 

7-5 

succulent ronghage. 
Hauling and grinding 

lb. 

147.6 

60.1 

I 9 I .3 

27.8 

l8l.5 

87.0 

* 43-3 

4O.4 

of concentrates - . 


$0.03 

$0,014 

$ 0.020 

$ 0.005 

(a) 


$ 0.022 

$0,003 

fitter. 

lb. 

20.3 

—- 

11.2 

~ 

,$ 0.008 
(a) 

, ( a ) 

9.0 

0.1 

Pasture. 

acres 

— 

O.O4O 

— 

10 

,$ 0.012 |$o .205 

-* 

0.025 

Human labour. . . 

hours 

2-5 

2.2 

2.7 

2.0 

3.6 

3.2 

1-9 

i -3 

Horse-labour (2) . . 
Over-head and other 

hours 

0-3 

0.2 

.6 

0.4 

„ 

1.8 

.OI 

0.015 

expenses (3). . . . 


J 0.385 

$ 0.393 

($0,555 

$0,425 

$ 0,537 

$o. 54 * 

I (calf anc 

$0,495 

tcA 

jt O.576 

$ 0.406 

Calf credited units (4). 


0.012 

O.OI3 

.025 

0.005 

$0,430 

manure] 

j O.OI7 

0.009 


(at) The data for these items were obtained in money value. 

(1) U. 5 . Department of Agriculture, Bulletin 858. 

(a) North Carolina Department of Agriculture, Bulletin 266. 

(3) Most dairy-fanners sell their milk retail, and this labour was for transport. 

(4) By unit, 1 calf is understood. 


In general, the opinion of the judges is that, under present conditions, 
when wine is made in too small quantities, the qualities of most of the sam¬ 
ples cannot be judged and that a final evaluation would only be possible 
with wines made in a normal way in vats or casks. Nevertheless they 
summed up their valuations in the following notes: 

1) White wines. 

Bertille-Seyve 450. — Good wine, right flavour. 

Seibel 880. — Vintage of 1919, good wine, pleasant, flinty taste. 

Seibel 867. — Fairly pleasant, though very slightly foxy. 

Seibel 4657. — Foxy wine. 

Seibel 5061. — Insipid common wine. 

Seibel 5213. — Shown as old, has a peculiar rancid flavour. 

Seibel 5279. — Fairly good, alcoholic, slight peculiar flavour, rather pleasant. 

Seibel 5409. — Peculiar unpleasant flavour. 

Seibel 58-60. — Insipid wine, little alcohol, unpleasant aftertaste. 

Seibel 1000. — Made as white wine, slightly rosy, interesting but badly shown. 

MaUgue 747-8. — Muddy wine, decidedly bad. 

I<e Brillant. — A wine which does not deserve the name of the vines which produced it. 

[TM-W] 
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Cammer$on 2157- — Pronounced flavour of honey. 

Baco-Thomur. — Wine with body and fineness; fairly mellow. 

Baco Maurice Baco. — Peculiar flavour resembling the wines ot Folle blanche, but much 
more pleasant. 

Baco Deration. — Fairly pleasant wine. 

The wines made from mixed vines were not valued, not because they 
were despised, for possibly their mixing is a good operation, but, because 
the judges restricted themselves to observations on the characters of the 
hybrids, in order to bring out their respective merits later on. 

2) Red mnes. 

Madone. — Vintage of 1919, full flavoured wine, deep coloured. 

Couderc 4401, Buffet selection. — Insipid wine, common, but neutral, fine colour. 
Couderc 162-97 (Dtdme). — Indifferent wine, apparently badly made. 

Couderc 7120 (Drdme). — Peculiar flavour, fine colour. 

Baco No. 1 (Sologny, S.-et-I,.). — Good wine, with body and colour. 

Baco No. 1 (Haute-Mame), — Nice looking wine, which cannot be valued as it tastes of the 
cask. 

Baco No. 1 (Montaguy-les-Buxy, S.-et-I,.). —Made as a pink wine, “tender” wine, pleasant 
flavour, alcoholic. 

Baco No? 1 (Dandes). — Good wine, full bodied, deep coloured. 

Baeo-EsteUat. — Wine with very good flavour, pungent, has fineness and bouquet, bright 
red colour. 

Bertille-Seyve 872 (S.-et-I,.). — Good ordinary wine, slightly earthy flavour. 
Bertille-Seyve 872 (Drdme). — Foxy. 

Bertille-Seyve 893 (S.-et-I,.). — Ordinary wine, slightly acid. 

Bertille-Seyve 893 (Drdme). —- Passable, slightly peculiar flavour. 

Bertille-Seyve 893 (Rhdne) — Thin, with an earthy flavour. 

Obetiin 595 (S.-et-I,.). — Neutral wine, very deep coloured. 

Siebel 1000 (S.-et-I,.). — Vintage of 1919* very good wine in every respect. 

Siebel 1000 (Drdme). — Vintage of 1919, neutral wine, thin, seems not to have been well made. 
Siebel 4643 (Drdme). — Slight peculiar flavour; appears, like the last mentioned to have 
been badly made. 

Siebel 4643 (Bhfine). — Fairly pleasant wine, very slight special flavour, a little tart. 

Siebel 4643 (S.-et-I,.). — Fine wine, coloured. 

Siebel 4643 (Hte-Mame). — Vintage of 1919, insipid and thin, special flavour, seems to have 
been badly cared for. 

Siebel 4716 (Drdme). — Has fineness, colour rather yellow, alcoholic, flavour ol old wine. 
Siebel 5181 (Drdme). — Good wine, deep colour, slight special flavour. 

Siebel 5x81 (Rhdne). — Made as a pink wine, light colour, interesting to sec how it will 
mature. 

On the whole, the red wines appeared more interesting and more sue- 
cessM than the white wines. The inequalities noted for identical hybrids 
are doubtless due partly to differences of soil and climate, but they appear 
to be due chiefly to the care taken in the gathering of the grapes and in 
the making. 

761 - M a kin g Wine from Must of High Sugar Content. — Mensio, e., in the Giomalt 
Vintcolo ttaliano , Vbl. 47, No. 12, pp. ns-ir*; No. 13, pp. 122-123. Casale-Monfer- 
rato, March 20 and 27, 1921. 

The author describes an experiment which he made on a white wine 
of Casteflammare del Golfo (Province of Trapani), with a high percentage 
of alcohol and also containing much unaltered sugar. The object was 
to ascertain the cause of its slow and difficult fermentation. 

pce-iei] 
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By fermenting musts very rich in sugar the author was able to get up 
to 19.5 % volume of alcohol, in laboratory tests, but he could never get 
more than 18 % under ordinary wine-making conditions. In the case in¬ 
vestigated the wine contained 16 % of alcohol and 6,4 % of unaltered 
sugar; it therefore was made from a must containing 34 % of sugar, 
which, after complete fermentation, should have given a wine containing 
19.7 % of alcohol. 

The determination of the chemical composition of this wine and of 
the conditions under which fermentation took place led to the conclusion 
that the cause of the slowness and difficulty of fermentation was the ex¬ 
cessive concentration of the must. The very small quantities of acetic 
add and lactic add found, proves that the fermentation of the wine in quest¬ 
ion did not reach too high a temperature. The author considers that it is 
practically impossible to get complete fermentation in such concentrated 
musts; nor does he consider it profitable, since such must could be used 
to greater advantage in making sweet filtrates, concentrated musts, or 
luscious, alcoholic, and sweet wines. The author thinks it would be more 
expedient to try to get a fairly rapid fementation, to produce 16 % of al¬ 
cohol. without continuing it to the complete decomposition of the sugar. 
In a wine containing 16 % of alcohol a residue of sugar, even if fairly con¬ 
siderable, can do no harm. The best way of procuring this rapid ferment¬ 
ation is to inoculate a prepared yeast made with another less concentrat¬ 
ed must (containing from 15 to 20 % of sugar) that has been fermenting 
from 24 to 48 hours. The quantity of that yeast should be from 2 to 3 % 
if the temperature is less than 20°C, and 1 % if the temperature is over 
20°C. The fermentation will be governed by the same rules as those which 
regulate wine-making in hot climates (stirring the must so that the ferments 
spread throughout the mass; aeration repeated twice or more ; moderate 
sulphuration ; decantation according to the pace of fermentation;. 

Dilution of concentrated musts with water has been recommended, 
but in view of the present high cost of transport and casks and, on the other 
hand, the increasing demand for luscious sweet wines, the author doubts 
that such a method could be really better. 

762 - The Alexis Ghaussepied Apparatus for the Rapid Production of Sparkling Wines. 

Sec No, 756 of this Review . 

763 - Balance of Nitrogen and Chlorine of Beetroot during the Manufacture of Sugar.— 
I. Saiixard, E., Balance of Nitrogen during the manufacture of sugar. Precipitation of 
the albuminoids of beetroot by sulphuric add, bisulphites and hydro-sulphites, in the 
Comptes rendus de VAcademic des Sciences , Vol. CL/KX, No. 2, pp. 129-130. Paris, Jan. 
12, 1920. — II. Id. The balance of chlorine during the manufacture of sugar and the 
chlorine content of beetroot. Ibid., Vol. CTyXXII, No. 5, pp. 283-284. Jan. 31. 1921* 

I, — In a previous paper (1) the author has indicated what became 
of some of the elements from beetroot during the manufacture of sugar. 
In that paper the balance of dry material was shown as iollows: — 


(1) See R . 1918, No. 815. (Ed.) 


[m-m] 
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Uty material from 100 kg. of beetroot. 22.3 

» » contained in pulp and diffusion water. 5.6 

» » contained in the carbonatation cakes. 1.2 

j » contained in the molasses.*. 3.0 

» » contained in the white sugar.12.4 

I^oss and sundries. 0.1 

- 22.3 


Now the author notes that, from 100 kg. of beetroot about 50 kg. 
of dressed pulp, used as forage, and 40-50 kg. of press water are 
obtained. Its average composition may be represented as follows: — 



! 

Per 100 
of pressed pulp 

•Per litre 
of strained 
press water 

Dry matter. 

Sugar . 

Ash ......... 

Total nitrogen. 


8.5 - IO 
0.60 

0.55 

0.10-0.13 

8.5 gm. 

4-5 

1.2 

O.XO—O.X 2 


This means that the dry matter carried away in the press water is 
about 8-10 % of what remains in the pressed pulp ; the nitrogen is divided 
in approximately equal proportion between the pulp and the liquid. These 
figures, iu conjunction with those of the first paper, show that in sugar 
factories which distil their molasses and incinerate the vinasses, the ni¬ 
trogen from the beetroot is distributed on the average, per 100 of total 
nitrogen, in the following manner: — 


In the carbonatation cakes.15 

In the forage pulp.20 

In the press and*othcr waters...18 

Given off in the form of ammonia during the process .17 

Given off during the incineration of the vinasses.30 


II, — When establishing the balance of chlorine, allowance was 
made for the chlorine contained in the well water which was used in the 
diffusion battery (0.02 gm, per litre). The following figures are average 
figures from ten sugar factories: — 


Chlorine in the beetroot. 0.016 % 

Chlorine in the molasses. 0.30 

Chlorine in the beetroot contained in the residues of diffusion .... 19.OU 

Chlorine of the beetroot contained in the molasses.. 80.00 

Undetermined losses. x. U o 


The distribution of the chlorine takeu up in the soil by the roots 
among the various parts of the plant was, according to the following analysis 
made with beets containing 17 % of sugar 

[res] 


























INDUSTRIES DEPENDING ON PLANT PRODUCTS 


913 


1 

Average weight 
of a plant 

Moisture 

Chlorine per 100 
of dry matter 

Blades of the leaves.. 

Petioles and principal nb of the leaves. . 

Root collars. 

Topped roots. 

127 gm 
296 | 

49 

530 

84.3 % 

85.9 

79.2 

75-3 

1.00 % 
1.80 

0-34 

O.08 


These figures show that the petioles have highest chlorine content <{ 
this remark applies also to mangolds. In the whole plant there is 1.2 
of chlorine per 100 of sugar of the topped root, an amount which varies 
according to the conditions of growth. 

764 - Raw Materials for Industrial Alcoholic Production; Sugar Beet, Prickly Peat, 

Molasses, Potatoes, Sweet Potatoes, Maize, Acorns, Straw and Sawdust. — 

I. Jtjritz, A. C. Raw Materials for Industrial Alcohol Production, in The South African 

Journal of Industries, Vol. IV, No. 2, pp. 1 67 - 175 - Pretoria, Feb. 1921.—- II. Boas, 

I. H., The Manufacture of Alcohol from Waste Wood or Sawdust, in The Indian Forester, 

Vol. XE/VIII, No. 3, pp. I 35 -I 37 * Allahabad, March 1921. 

II. The law materials possessing possibilities of being employed as 
bases for the production of industrial alcohol may be placed in 3 groups, 
namely, 1) sugar, 2) starch: 3) cellulose. 

1) SUGAR GROUP. — a) Sugar Beet. — The juice derived by express¬ 
ion from sugar beet contains on an average about 15 % of sucrose. The 
yield may vary from 10 to 20 tons per acre; Germany showing the highest 
average in Europe. The yield of alcohol per ton of roots ranges from 11 to 
24 gallons. If therefore, the average yield of beet be 12.5 tons per acre 
and the proportion of sugar therein 14 %, the consequent yield of 1.75 
ton of sugar per acre will correspond to a theoretical yield of 237 gallons 
of absolute alcohol. 

b) Prickly-Pear Fruit. — This is said to contain on an average about 
10 % of sugar directly and completely fermentable into alcohol, and ac¬ 
cording to investigations carried on in the New Mexico College of Agricul¬ 
ture, a yield of 10 tons of fruit per acre was estimated, and it is estimated 
that 10 tons carrying 10 % of sugar, would yield 128 gallons of alcohol, 
and would bring in b 6,5 s. per acre which is considered to be a good return 
for otherwise worthless land, entailing little or no cultivation. 

c) Molasses (1). — This forms undoubtedly one of the cheapest iaw 
materials for alcohol. At its highest value, the cost per gallon of alcohol 
thus obtained is 8d. It has however been estimated that the total raw 
material available for example in the United States and Cuba would pro¬ 
duce only 162 million gallons of alcohol, or 5 % of the total requirements 
for motor fuel. The author gives details of the output of Natal in par¬ 
ticular, and also quotes extracts from the paper read by Heriot before 
the Scottish Section of the Society of Chemical Industry 1915 (1), showing 

(i) See “ Molasses as a Source of Alcohol for the Production of Power", by T. II. P. He- 
riot, in Journ Soc. Chem. Ind., Vol. XXXIV, pp. 336-340. 
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the quantity and cost of production of alcohol from molasses in various 
countries. 

II. STARCH GROUP . — a) Potatoes . — In a German potato distillery 
ioo kg. of potatoes are reckoned to furnish 20 kg. of starch, yielding 
11.5 to 12 litres of 100 % alcohol. In Germany a particular variety of 
potato is grown exclusively for alcohol production, giving a specially large 
yield of tubers per acre, and containing a very high percentage of starch. 
Out of a total production of 4 % million hi. of alcohol (reckoned at 
100 %), 3 y 2 million hi. came from potatoes in 1918-19. The approximate 
yields per acre and corresponding potentialities for starch production for 
the various countries are tabulated. 

b) Sweet Potatoes. ~ This contains approximately 25 % of starch and 
sugar. Assuming the yield to be no more than 4 tons per acre, the theo¬ 
retical yield of the aforementioned elements would be about 2000 lb. per 
acre. Therefore from 1 acre of sweet potatoes, approximately 140 gal¬ 
lons of absolute alcohol should be obtained. 

c) Maize. — ; The theoretical production per ton of maize may be es¬ 
timated as 1360 lb. of starch (equivalent to 97 gallons of absolute alcohol), 
which compares well with the above crops. The amount of alcohol pro¬ 
duced in actual practice bears the high proportion of 87 % to the theo¬ 
retical yield, compared with the 77 % for potatoes. New Zealand appar¬ 
ently heads the list as regards the yield per acre of grain. 

d) Acorns . — The author states that peeled acoms are said to contain 
about 40 % of starch together with some cane-sugar. At present, except 
for pig feeding, they are not much used, but once the difficulties are over¬ 
come there seems no reason why these should not be employed to advan¬ 
tage with regard to motor fuel. 

3. CELLULOSE GROUP. - a) Prickly Pear Stems. - These of 
sections do not contain starch, but cellulose, and unless liydrolised by 
means of dilute acid, would possess no value for alcohol production. 

b) Straw. — The same remarks apply to treatment of straw. 

I-n (c) Sawdust. — The average yield of alcohol per ton of dry saw¬ 
dust is about 20 gallons, hut it should be remembered that the cost is nit, 
while that of other materials considered is considerable. Much research 
is needed to find methods of improving the yield, and it is also desirable 
to make a complete investigation of the sugars so formed. Methods may 
then be established to promote fermentation (1). In view of the importance 
in many countries of replacing petrol by another form of liquid fuel, this 
problem is extremely important. 

The great obstacle in tlie way of the production of a 1 irger proportion 
oi alcohol from sawdust is the impracticability of completely converting 
the cellulose into sugar unless tlie material contains no more moisture 
than just enough to render it damp, and the hydrochloric add used for 
hydrolysis is of at least 40 % strength. According to Kuglish Patent 


fi) Research is now in progress at Berkeley University, Sau Prutioisco, with the constit¬ 
uents of the wood. (Author's note) 

[T«4] 
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107,219, of May 23, 1916, by R. A. Kocher of San Francisco, founded 
apparently on the researches of Wili.statter and Zechmeister (i) main¬ 
tenance of these conditions effects almost quantitative saccharification 
within 24 to 48 hours. Such a method would be a distinct advance on the 
processes hitherto in operation, as it effects the change at the ordinary 
temperature, in spite of the fact that the claim has been disputed [ Journal 
Chem. Soo Vol. CXIII (1918), p. 181), where it is stated that it rested soldy 
on polarimetric observations and the equally non-specific data of cupric 
reduction and was therefore inadmissible. 

765 - Contribution to the Knowledge of the Biochemical and Biological Qualities of 
Goats Milk. — Coedes, F., in the Zeitschrift fur Zieqenzucht, Year XXII, No. 1, pp. 1-3. 
Hanover, 1931. 

The author registered the milk production of goats (2) during one period 
of lactation, and determined the percentage of fat in the milk; in addition 
lie determined the acidity, the catalase and diastase, and he made the 
alcohol test. 

The milk production, which was 800 kg. per period of lactation before 
the war, has now decreased to between 500 and 400 kg., a quantity which 
is still equivalent to from 10 to 13.5 times the live weight. The fat con¬ 
tent was variable. The average figures of the percentage of fat in the 
milk of the different goats varied between 2.72 and 4.11 %. The morning 
milk was, on the average, poorer in fats than the evening milk and the 
latter poorer than the mid-day milk. 

The fat content of the morning milk is recorded as 3.29 %, that of 
the mid-day milk as 4.19 % and that of the evening milk as 3.94 %. 

The alcohol test for ascertaining the freshness was of no use as the 
milk co-agulated every time. 

The degree of acidity was determined by the Sohxi^ET-Henked meth¬ 
od. The values obtained showed great variations; the average figure 
was 4.7 degree of acidity. The determination of the catalase gave results 
showing considerable differences. Thus treating 15 cc. of morning milk 
with 5 cc. of H 2 O z gave a lowest value of 0-5 catalase and a highest value 
of 7 ; the average was 2.25. The figure of catalase increased with the age 
of the goats. 

The estimation of the diastase in goats* milk was made with Kontngs* 
method; here also a marked difference was recorded between the morning 
and evening milk; the smaller milkings showed the higher figure of dias¬ 
tase ; 10-30 mgm. of starch were decomposed in 30 minutes by 100 cc. 
of fresh raw milk (3). No influence of the period of lactation on the dias¬ 
tase content was noticed. 


(t) Berichle dear Deutschen Chemi^chen GeseUschaft, Vol XI/VI (1913)* P- 2401. (Ed) 

(3) Flock belonging ot the Brunswick Breeding Society, composed chiefly of goats o f 
the Saanen breed. (Ed.) 

(3) See KOnig, Chetme der minschlichen Nahrien^iend Genwtsmittel , Vol III, Part II, 
p. 238. Berlin, 1914. (Author) 
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766 - Freezing Broken Eggs (z). — I. Monvoisin* A. (Chef des tmvaux de physique et de 
chixnie k lK&cde d’Alfort; charge de l’easeigncment de la conservation des denrdes pdris, 
sables k VA. F. F.), in the Revue gtniral du Ftoid et des Industries Frigorifiques, Year I, 
Vol. I, No. 12, pp. 397-398- Paris, Dec. 1920. — DC. Organisation de la production des 
pxoduits d’oeuf It Shanghai, Ibid., p, 398. 

The author describes the freezing of liquid eggs as an industrial means 
of preservation. The frozen eggs of commerce (hen's eggs and sometimes 
duck's eggs) are prepared in China, Japan and North America. 

The plant required includes: — 1) Cold storage to preserve the eggs, 
before they are broken, at a temperature of o° to +4° C; 2) a testing 
room kept at a temperature of +io° to +13P C.; 3) a well-lit breaking 
room at a temperature of +15 0 to +180 C.; 4) a freezing chamber with 
a temperature of between —12 0 and —18 0 C.; 5) a room for washing and 
sterilising the utensils. All the apparatus is in non-rusting metal and cap¬ 
able of standing daily sterilisation without deterioration. 

Eggs freeze at about —3 0 C.; the shell cracks and lays bare the mem¬ 
brane inside the shell, which renders the egg very vulnerable and easily 
invaded by microbes when thawed. To avoid these defects it is better 
to get rid of the shells of eggs to be frozen. 

The worker breaks the eggs one at a time by striking the egg against 
the sharp edge of a metal blade. The egg is emptied into a glass, so that 
a bad egg which has escaped the test con be eliminated. An experienced 
worker can break and empty 12 to 16 eggs a minute. The yolks are mixed 
with the whites, or they are kept separate; the yolks can have sugar (1 %) 
or salt (0.7 %) mixed with them. The liquid eggs are placed in tins which 
usually contain 13.5 kg., the tins are soldered and then taken to the freez¬ 
ing chamber, where, they remain for about 36 hours at a temperature 
of from —12° to —18 0 C. Preservation is subsequently effected in cold 
storage, with or without ventilation at —6° or —8° C. Preservation can 
be prolonged for a year or more; it is, however, noticed that in this case 
the product thickens slightly and sometimes a slight oily film forms on 
the surface. 

Redfikdd has made a detailed study of the variations in the compo¬ 
sition of frozen eggs produced under various conditions; from his paper 
are taken the figures reproduced in the Tables below. The results ate in¬ 
dicated in gm. per 100 gm. of fresh material. 

The ammoniacal nitrogen is expressed in milligrammes per 100 gm. 
of fresh material; the acidity of the fats in cubic centimetres of alcoholic 
soda N/20 per gramme. The counting of the bacteria was done after 
5 days' culture at 20° C. 

II. — An American company, the " Amos Bird Co." at Shanghai 
deals daily with one million eggs. The yolks and whites are dried and fro¬ 
zen, or frozen only. These products are sold in America. The factory 
employs 700 workmen and the processes of manufacture are kept secret. 


(1) See ie., Aug. 1916, No. 918; Dec. 1916, No. 1324 ; 190), No. 1015. (£</.) 
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Whole eggs (whites and yolks mixed). 



Eggs opened aseptically 



--*- 

- __ 

Commercial product 


Fresh 

Preserved for 4 to 
13 months 


Dry material % . 

25.96 to 27.19 

27.88 to 29-34 

25.81 to 30.30 

Ether extract %. 

9.31 —11.01 

10.52 - 10.88 

9.66— 12.71 

Reducing sugar %. 

0.29 — 0.36 

0.31 - 0.41 

0.27- 0.33 

Acidity of the fats. 

1.21 - 1.72 

1.50 - 1.83 

i. 59 “ 1.99 

Ammoniacal nitrogen %. . . 

z - 2 mg 

2.6 - 3.2 mg 

x.6 - 2.8 mg 

Total bacteria (per gramme). 

0 

0 

70 000 - 15 millions 

Bad, colt . 

.. . - . i 

0 

1 

0 

100 - x millions 


Yolks. 



Fggs opened aseptically 

Commercial product 


Fresh yolks 

Yolks preserved 
for 4 to 13 months 

Dry material % . 

Ether extract % . 

Reducing sugar % . 

Acidity of the fats. 

Ammoniacal nitr 6 gen % . . 
Total bacteria (per gramme). 
Bad. coU . 

46.93 to 50.90 
24.49- 28.78 
0.08 - 0.20 
I.44- 1.96 

2.5 - 3.1 mg 
0 

0 

39.43 to 43.87 
19.24- 22.74 
o.x8- 0.29 
1.53 - 1.82 

3.8 - 6.4 mg 
0- 87,000 

0 

43.IO to 44.84 
22.18 -23.69 

0.17 - 0.24 

I.80 - 1.99 

4.0 — 4.4 mg 
24000 -5300000 
100 - 100 000 


Yolks and whites separated. 



Sugared yolks 

Whites. — EggB opened aseptically 


Commercial product 

Fresh whites 

Alter 4 to 13 months 
preservation 

Dry material %. 

Ether extract %. 

Reducing sugar %. 

Acidity of the fate. 

Ammoniacal nitrogen % . * 
Total bacteria (per gramme) 
Bad . coh . 

48.46 to 49.06 
17.94 -18,65 

0.26 - 0.28 
x.04 - 1.19 

3.1 - 3,7 mg 
220 000 to 950 000 
X 000 to 10 000 

II.80 I0X2.83 
0,01 - 0.12 

0.3 X - 0.46 

0 - 1.2 mg 

0 

13.96 to 15.54 
10.03- °*°7 
o.37“ 0.55 

0.4 - 0,8 mg 

0 - TOO 000 
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767 - The Frozen Meat industry In Brazil (x). — La Revue gSttirale du Froid et des In- 
industries friqorifiqoes, Year H, Vol. n, No. 3, pp. 87-81. Paris, March, 1921. 

The frozen meat industry in Brazil is of quite recent date, since it 
began in 1914; the first consignment to I/ondon, 1415 kg-, was made in 
December of that year by the Osasco and Barretos packing houses in the 
State of Sao Paulo. 

During the war the enormous demand for frozen meat required for 
the Allied armies gave this industry a remarkable impetus; the following 
statement shows the total shipments from Brazil each year up to 1920 



(1) 1 paper mdreis = 16 pence. 


From an examination of these figures it would seem that the demand 
due to the war resulted, as principal effect, in the sudden creation of the 
meat industry and that this industry, which has now reached the stage of 
regular production, shows a tendency to develop normally, the price of 
BraziEan meat tending at the same time to keep level with those of other 
similar markets. 

Statistics of 1913, based on an official census of cattle in the various 
States of Brazil, gave a grand total of 30 705 080 head. The States which 
had most cattle wereRio Grande do Sul, with 7 249 000 head; Minas 
Geraes, with 6 861000 head; Bahia, with 2 683 000; Matto Grosso, with 
2 050 000 head; and S. Paulo, with 1 322 000 head. 

These figures are no longer accurate, the cattle in certain States in 
Brazil having considerably increased since 1913. Thus, according to recent 
information, Rio Grande do Sul has at present more than 8 million cattle, 
Minas Geraes about 7 500 000, S. Paulo 3 803 205. These are the three 
States in which cattle breeding has been specially developed and improved 
by the introduction of well bred bulls. 

These would be no exaggeration in fixing the present number of cattle 
at 35 million head (2). 

In 1913, the total number of cattle in Brazil and other cattle breeding 
countries in decreasing order of importance were as follows, in millions 


(1) , s ee R. t May, 1915, No. 530; June, 1915, No. 623; August, 19x5, No. 733; March, 
19x9, No. 339 ; Feb., 1931, No. 313. (Ed.) 

(2) An estimate made in 1918 gave : — 37 500 000 head of cattle, 7 205 000 sheep and 
17 330 pigs. (Note by the Ed. of the Rtvuc G&n 6 ralc du Froid). 

[ret] 
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of head : — United States 63 ; Russia 37.3 ; Brazil 30 705 ; Argentine 29; 
Germany 20.15; Austria 17.8; France 14.5; England 11.8; Algeria and 
Tunis 11.3; and Canada 10. In the same year the average price of an 
average steer was 


United States.^. . . 300 to 350 milreis 

Atgentina.325 to 250 » 

Brazil.120 to 130 » 


It cannot be said that any breed properly speaking is found in Brazil, 
and all efforts of breeders are directed towards the creation of a breed 
by crossing and selection. 

The cattle in Rio Grande and Minas Geiaes are generally cross-bred 
with imported cattle on one hand and with indigenous “ caracu" (1) 
and “ zebu ” (2) (the latter chiefly in the State of Minas Getaes). 

The weight, height and yield aie small. An average steer does not 
weigh more than 300 to 500 kg. ; the bones are much developed and 
scarcely 220 to 250 kg. of meat net are obtained. 

Up to the present the efforts of breeders in the south have been ge¬ 
nerally very scattered. The want of concentration and especially the 
mistake formerly made, notably in the State of Minas, of mixing the breeds 
of " zebu ” and “ criolla *' (cattle of foreign origin living almost wild) has 
been one of the chief obstacles to the production of a fixed type. 

For several years the Federal Government (3) has been making greater 
efforts to introduce well-bred bulls into the country. It has instituted 
bonuses for breeding, allowed duty-free importation of bulls, and encour¬ 
aged cattle shows and fairs. The Minister for Agriculture has recommended 
the following measures as capable of giving good results 

1) Restriction in the importation of bulls to two or three breeds at most 
(Shorthorn, Polled Angus, Hereford) with the object of improving the live 
weight of the cattle. On its part the Union of Breeders of Rio Grande do 
Sul recommends, for cattle intended for slaughter, that after experi¬ 
menting, one or other of the three breeds should be definitely adopted so 
as to create a fixed breed by the introduction of a single strain in the in¬ 
digenous cattle. 

2) Generalising the practice of keeping cattle in pens. — Up to date 
Brazilian breeders have been content to import bulls and let them run 
free among the herds in the open all the year round. It was soon discov¬ 
ered, and this was notably the case with cattle belonging to the Brazil 
Land, Cattle and Packing Co., that these bulls, imported into Brazil at 
great cost, could not stand the diseases which raged in the country:— 
foot and mouth disease, red water, anthrax, etc. 


[W] 


(1) See R, Nov. 1917, No. 1044. 

(2) See R , Jan. 1915* No 80. (Ed ) 

(3) See No. 700 of this Review. (Ed.) 
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The Union of Bleeders of Rio Grande do Sul considers that the present 
methods of keeping cattle must be brought up to date, recourse had to 
preventive measures (arsenical dips or injections of trypanoblue against 
ticks or “ carapatos,,), shelters provided for the animals where they can 
be visited, cared for, or placed under observation. 

3) Gradual elimination of the “ zebu ” breed . — The breeders of South¬ 
ern Brazil have pronounced dearly against cross breeding between im¬ 
ported cattle and the “ zebu ” breed, the produce so obtained being in¬ 
ferior in yield and degenerating more and more. 

The question of natural or artificial pasturage is secondary. 

There is no doubt that in this matter Brazil is particularly fortunate. 
Enormous stretches of land, selling at very low prices, are found in the 
north of Parana and Rio Grande do Sul, or the borders of Parana and 
Paraguay, as far as Matto Grosso, abundantly watered and situated at a 
sufficient altitude to furnish excellent pasture although the grass there 
is, apparently, fairly hard. 

The frozen meat from Brazilian cattle has been recognised as capable, 
as regards quality, of comparison with the best Argentine, Uruguayan, 
Australian or Canadian meat on the English and French markets. 

Argentine cattle yield on an average 500 kg. of meat per animal, 
whereas in Brazil the average barely reaches 250 kg. 

Consequently the 30 million head of cattle in Brazil only represent 
in utilisable weight, compared with the 29 million head of Argentine cattle, 
some 15 million head actually. 

As, on the other band, the home consumption is greater in Brazil 
than in La Plata, the first deduction to be drawn from these facts is that 
the present condition of the Brazilian herds is a long way from showing 
a potential annual export equal to that of the Argentine, which amounts 
to abput 600 000 metric tons. With the generally primitive methods of 
keeping cattle in Brazil and the mortality which is thus caused, it is not 
possible to estimate a higher average annual production than 10 % (1). 

The possible export would be about 700 000 head, which at an aver¬ 
age weight of 250 kg. per head, would give a total of 175 000 tons of meat. 
At 1000 rets a kg. this tonnage would represent a value of 175 000 cantos 
de reis . 

At present the capacity of industrial production is far from reaching 
this amount. At the present moment, there arc in Brazil 12 undertakings 
engaged in the production and preservation of frozen meat, of which 10 
are working, distributed as indicated in the table on p. 921. 

The first nine establishments in working are controlled by the Federal 
Government and the last by the Municipality of Rio do Janeiro [, During 


(1) This percentage seems too low, for many Brazilian cattle breeders stale that they 
can count on a production of so % and even 35 % for those who use the more rational 
methods ; 18 % would seem to be an accepted average which corresponds to an export of 
of 1 360 000 head and 315000 tons of dressed meat, (Note by the Ed. of the Heme Gintrale 
du Froid ). 
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Number of 

Designation cattle killed 

in x918 


State of S&o-Paulo :~ 

Continental Products Co., at Osasco. X08 413 

(Daily possible slaughter:— 1000 steers, 2000 sheep, 4000 pigs* — 

Workmen:— 650)* 

Companhia frigorifica e Pastoril, at Barretos . 39 949 

(Capacity:— 900 tons. — Workmen :— 300). 

Companhia frigorifica de Santos, at Santos. 9 685 

(Daily slaughter:— 350 steers, 500 pigs; capacity:— 800 tons.— 

Workmen:— 130). 

Fxigoxifico Armour do Brazil, at I&pa near SSo-Paulo. 

(Only working since July, 1920; daily possible slaughter:— 200 
steers, 3000 pigs and 600 sheep. — Workmen:— 600). 


Total . . . 158 04V 

State of Rio Grande do Sal [built in 1917-18):— 

Companhia frigorifica do Brazil, at Sta. Anna do lAvramento. 

Companhia Swift do Brazil, at Rio Grande. 

(Daily slaughter:— 1000 steers). 

Companhia Armour do Brazil, at Sta Anna do lAvramento . 

(Daily slaughter:— rooo steers ; capacity:— 1500 tons). 

Frig. Pedro Oscrio, Abreu e Cia, at Tupaceretam . 

Qompanhia Swift do Brazil, at Rosario. 

(Capacity:— 8600 tons) . 

Companhia frigorifica national Rio Grande, at Pelotas (Not yet 
working).. * .. 

Total . . . ITS 445 

State of Rio de Janeiro 2 — 

Brazilian Meat Co., I*td., at Mend£s 60 519 

Federal District: — 

Companhia brasileira britanica de Games, near Rio de Janeiro (connected 
with the British and Argentine Meat Co., I,td* capacity :— 6000 
tons) 43 836 

Grand total. 434 84T 

the first half year of 1919, 93 250 head of cattle were slaughtered at the 
Swift cold storage at Rosario alone. For the year 1919 the export of chilled 
and frozen meat was as follows, for the 3 great ports of shipment 


Rio de Janeiro.15 260 tons 1 

Santos.32 034 » > 54 094 metric tons. 

Rio Grande do Sul. 6 800 » ) 


The following is some supplementary information (1) regarding the 
refrigerating establishments in the State of Sao Paulo (not including that 
of Armour and Co.) for the year 1918 


1889 

4144 

48606 

21268 

96538 


(1) This information and part of that given previously is due to M. Paul Walle, Councillor 
for foreign Commerce, General Secretary-Treasurer of the Franco-Brazilian Chamber of 
Commerce, at Paris. [Note by the Ed. of the Revue Ginbale du Froid). 
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Number 

Dead weight 


of animals killed 

in metric tons 

Cattle. 

204 on 

42 400 

Pig?. 

31215 

x 706 

Sheep. 

2526 

35 


Production of dressed meat (in tons). 



Factory 
at Osasco 

Factory 
at Barretos 

Factory 

at Santos 
• 

Totals 

« 

Frozen meat.1 

18501 

9489 

1705 

2Q 695 

Chilled » .| 

X 046 

4209 

— 

5 255 

Fresh » .. 

— 

— 

— 

4 372 

Preserved » . 

Value in cantos * . . . 

2 751 
34 000 

44 
15 189 

6985 

2 795 
5^ 174 


* z conto de reis «* xooo tnilreis. 


For the State of Sao-Paulo, the exports of chilled meat, from 1916 
to 1920, were as follows:— 


Tears 

J Metric Tons 

1916. 

18689 

1917*. 

29 3*5 

1918.... 

32 655 

1919. 

30 731 

1920 (ix months). 

34 000 about 


Value in lontos 


*5747 
26 388 

3® 757 
33805 

35 917 


There is still a great difference between the actual figures and what 
might be expected. The problem of improving the breed is well 011 the 
way to being solved but the problem of shipping remains to be dealt with 
before this industry can be fully developed in Brazil. 

As the best breeding areas are certainly Rio Grande do Sul followed 
by Matto Grosso and Minas Geraes, for which the port of shipment is 
. Rio de Janeiro, it is not expecting too much to anticipate that tlx* export 
from these three States will quickly reach 100 000 tons, bul 011 condition 
that this quantity can be transported to the European marked s by regular 
and sufficient lines of ships with cold storage. There, apparent^, lies 
the kernel of the matter for, at present, tlic transport capacity for frozen 
meat is certainly not adequate to the production. 
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DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

768 - On the Identity of Spirospora Castaneae , a Hyphomyeete Observed on 
Chestnuts in France — and Acrospeira mirabitis — peyronel, b , m tie 
Bulletin tnmudnel de la Socitic mvcolo^ique de France, Vol XXXvXC, Part i,pp 56-61, 
Palis, April 15,1921 

A short time ago, MM. Mangon and Vincens described, under the 
name of Spirospora Castaneae n. gen. and n. sp, a hyphomyeete found 
in France on Chestnuts affected by black rot» (1). They thought that the 
perfect form of Spir, Castaneae might be a member of the genus Melano- 
spora . 

The author states that this hyphomyeete is not a new species, for it 
was discovered and accurately described, at least under its chlamydo- 
spore form, as long ago as 1857, when it was found, also upon chestnuts, 
at Bristol (England) by Berkeley and Broome, who gave it the name of 
Acrospeira mirabiKs . 

The author adds that this fungus cannot be very uncommon, seeing 
that since 1916 — when he began to study the diseases of chestnuts — 
he found it frequently every year in Rome during the autumn and winter. 
In any case, it is very widely spread, for according to Berkeley and 
Broome, many mycologists have met with it in other European countries, 
and in South America. 

Spirospora Castaneae Mangin and Vincens (1920) should thus be re¬ 
garded, according to the author, as a synonym of Acrospeira mirdbilis 
B. and Br. (1857), a& well as of Polycystis italica Sacc. and Speg. (1879) 
Urocystis? italica (Sacc. and Speg.) De Toni (1889), and Stephanoma 
italicum (Sacc. and Speg.) Sacc and Trav. (1911). 9 * 

769 - Behaviour of Selected Todaro Wheats Towards Lodging and Bust in the Molise, 
Italy,— See No 718 of this Review 

770 - “ Kavanglre ” Variety ol Sugar Cane Resistant to Root Rot — see No. 710 
of thb'a Review . 

771 - “ Nosiola ”, Trestino Vine Resistant to Antbraenose. — Sec No 738 of tins 

Ruu.ua 


(1) Sec JR , Jjn. 1921, No 109 {Ed,) 
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772 - Control of Diseases and Pests In Brazil. — See No. 700 of this Review, 

773 - Fungous Diseases of Wheat in Sweden — See No. 702 of this Review, 

774 - Norwegian Spring Wheat, Beardless with Light Ears, Very Susceptible to Ery- 
siphe gram inis and to Tilletia Caries . — See No. 711 of this Review. 

775 - The Smut of Italian Millet (Ustilago Crameri) in the Presidency of 
Madias, India. — Sustparaman, S., in Agricultural Research Institute , Pusa, Bulletin 
No. 87, pp. 1-11, pi., 2 map, 1 Calcutta, 1921. 

Italian millet (Setaria italica) is one of the most important food crops 
of the Presidency of Madras, where it is grown in all the districts, except 
Malabar' and South Canara. This cereal is subject to several cryptogamic 
diseases, but the one that does it most injury in Madras is smut (Ustilago 
Crameri Koern). 

In 1917, this disease assumed serious proportions in the «taluk» of 
Siruguppa (Bellary district). The loss due to the fungus was estimated 
at more than one quarter of the whole crop. 

According to the author, of all the preventive measures so far known, 
copper sulphate is the best, being both the cheapest and surest. 

It was found by his experiments, that in distilled water the chlamydo- 
spores of Ustilago Crameri germinate in the proportion of 50 % in six 
hours ; 95 % germinate in twelve hours, and 100 % in twenty-four hours. 
If placed in a 0.5 %, or stronger, solution of sulphate of copper for fifteen 
to thirty minutes, none of these spores germinate. 

As regards the effect of copper sulphate upon the germination of the 
millet seed, the author's experiments proved, that it was hindered by im¬ 
mersion for thirty minutes in 5 % copper sulphate solution, and for fifteen 
to thirty minutes in a stronger solution. 

Practically, all that is needed to protect the seed from the attack 
of smut, is to place it for half an hour in a 2 % solution of copper sulphate. 

Only seed in good condition should be used, old millet is liable to be 
injured by the treatment. The disinfected grain should be immediately 
dried, to prevent its germinating, and planted at once. 

77 6 - Diseases of Sweet Potato in the United States. - - See No. 710 of this Renew, 

777 - Diseases of Cotton in Brazil. — See No. 700 of this Review. 

778 - AJternaria Nelumbii n..sp., a Hyphomycete Injurious to the Nymph- 
eacea, Netumbium speciosum in the United States. - Endows, k. M. a.* 
and Rand, V. V.,in Phytopatholo y , VoJ. Xr, No. 3, pp. 135-1*10, hgs. 1, pi. 1. l,nnca**tor 
Pa., March 1921. 

A cryptogamic disease of the leaves of the Egyptian lotus (Ndwnbitm 
speciosum), was first observed in 1913, at Kenilworth (District of Columbia), 
and later, at the New York Botanical Garden The disease begins as 
very small, smooth, reddish-brown spots, which increase in size, until 
they reach 5 to 10 mm. in diameter. They may be roundish, or somewhat 
irregular in shape, with a tendency towards the formation of concentric 

[m-rrs] 
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bands of alternately lighter and darker brownish tissue. The margin 
is definite. In some cases, the spots are surrounded by a lighter green 
halo. When the spots are very numerous, many of them coalesce, and 
the leaf gradually dries from the margin inward. 

Since 1913, the disease has been seen at Riverton (New Jersey), 
again at the New York Botanical Gardens, and Kenilworth, at Arlington 
(New Jersey), and at Pittsburgh (Pennsylvania). 

The same fungus, which from its characters appears to belong to the 
genus AUernatia, was isolated several times from diseased leaves collected 
in the above-mentioned localities. The results of numerous inoculations 
carried out upon detached leaves in the laboratory, as well as on plants 
of N. speciosum under normal conditions, in the greenhouse and out of 
doors, leave no doubt of the pathogenicity of this species of AUernaria 
to the Egyptian lotus. 

No perfect stage of the fungus has yet been discovered, but the fact 
that its conidia are able to germinate after remaining dry in the laboratory 
for as long as 2 years, would certainly indicate, that the conidia are prob¬ 
ably carried over winter on dead leaves, and other d&biis. This micro- 
mycete grows well saprophytically, so it is also possible that it might 
continue growing on fallen leaves during the warmer periods of the winter. 

The fungus in question is considered to be a species new to science, 
and is described under the name of AH. Nelumbii . 

779 - Trichothecium roseura , a Hyphomycete Producing “ Marciume amaro ** 
(Bitter Rot) or “ Marciume del cuore ” (Core Rot) in Apples and Pears, in Italy. 

— Peyronel, B , in the R Stazionc dt Patoio ia ve ttale c R Ossuvatono fttopatologzco 
per la promncm dt Roma e Abruzet, BoUettino menstlc d'tnformaztom e nottzte, Year II, 
Nos 1-4, pp. 23-27, figs 3- Rome, 1921. 

Many of the apples and pears sold in the markets of Rome are found 
every year to be affected by a disease Although the fruits look perfectly 
normal and healthy externally, the pulp surrounding the loculi is brown, 
soft and rotten. During the first stages of the disease, a kind of spider’s 
web, which subsequently gives place to a pink efflorescence, is seen on 
the interior of the loculi, and on the surface of the pips 

Microscopic examination has shown this spider's web and efflorescence 
to be, respectively, the mycelium and conidial fructifications of a very 
common hyphomycete, Ttichothecium roseum Link (-= Cephalothccium ro- 
seum Corda) which frequently occurs on all kinds of dead and decaying 
plant matter, and usually behaves as a saprophyte. The fibrous tissue 
bounding the cavity of the style and connecting the loculi with the cavity 
of the calyx, is also altered and brown, and the rot gradually extends 
to the surrounding pulp. In the end, the entire fruit fcan become affected, 
and if the surroundings are not excessively damp, it is mummified. The 
diseased pulp is very bitter. * Fruits attacked by this malady have been 
frequently sent from different places in Italy to the Station of Plant Pa¬ 
thology in Rome. 

In the case of the fruits in question, it is clear that the fungus fiuds 
its way into the interior by way of the cavity of the calyx; it probably 
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at first lives as a saprophyte ; afterwards making its way along the hollow 
style, it reaches the core, and thence passes to the pulp. Sometimes, howev¬ 
er, in the case of apples, the fungus reaches the loculi by way of the pedun¬ 
cle, following the course of the fibro-vascular bundles of the latter. Accor¬ 
ding to the author, it is most probable that the germination of the conidia 
and the penetration of the "mycelium are assisted by the habit of placing 
the choicest fruits — which are most often attacked — on a horizontal 
plane with the cavity of the calyx turned downwards. In this way, if 
the fruit is not perfectly dry, an actual moist chamber is made, in which 
any spores present on the skin can grow under exce l lent conditions. Piles 
of fruit also are easily attacked by the hyphomycete, especially if they 
are damp. The fruits should be kept perfectly dry, in dry rooms, and 
spread out, not piled one upon another. 

780 - Phoma citricarpa a Deuteromycete Parasitic on Citrus sinensis and 

C. nobiiis in China. — I*ee, II. A., in The Philippine Journal of Science, Vol. XVII, 

No. 6, pp. 635-643. 3MCanilIa, 1920. 

The same disease which was recorded in 1899 as occurring on the fruit 
of certain citrus trees in New South Wales (Australia), and attributed 
to the parasite Phoma citricarpa Me. Alp. has recently been observed on 
the fruits of Citrus sinensis and C. nobiiis in China, at Canton, Hongkong, 
Swatow, Amoy and Foochow. Infected specimens coming from Shanghai 
were intercepted at Nagasaki (Japan), and Chinese fruits severely affected 
by the disease have been collected on the market at Manila (Philippines). 
Citrus fruits grown in the Philippines have, however, so far, not been found 
to be infected 

Small reddish-brown spots first appear on the surface of the diseased 
fruit, with increasing age, these spots become darker, and sometimes 
turn completely black. The spot may be 1 or 2 mm. in diameter, but 
can subsequently spread to from 7 to 9 mm. in diameter. As the spot 
matures, a reddish-brown, raised margin forms round the outer edge, 
while the centre sometimes becomes depressed and assumes a light-tan 
or brownish colour. Pycnidia occasionally show in this light-coloured 
area; they are black and extremely small (only a fraction of a nun. in 
diameter). 

The lesion occurs not only on the surface of the fruit, bul extends 
into the skin-tissue for 1, or at most, 2 mm In this internal tissue, the lesion 
is usually reddish-brown; it has never been observed to extend into the 
fruit, although, rarely, secondaiy rots emanating from n lesion due to 
the fungus in question may spread into the pulp. The disease h not wide¬ 
spread on fruits in the orchard, but seems to develop while they are in 
storage, or in transit to market. The presence of the spots on the fruit 
lessens its selling value. 

Isolation experiments were first made at Nagasaki, and a fungus was 
invariably obtained. Subsequently isolations weic also made from Chinese 
fruits found on thcr Manila maikets, and in this manner, a fungus was 
isolated, which proved to be identical! with the one obtained at Nagasaki, 
and answered closely to Me Alpine’s description of Ph. c Umar pa. 
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Inoculation experiments carried out at Manila with a pure culture 
on sound, ripe oranges restilted in the reproduction of the disease. Control 
punctures with tap-water remained entirely negative The fungus has 
been re-isolated from positive lesions. Inoculation experiments have 
been repeated several times, and a reasonable percentage of positive re¬ 
sults produced, thus proving that Ph. citricarpa is the cause of the disease 
recorded in China. 

There are no experimental data regarding the control of this disease 
in an infected orchard The inoculations made have shown, that fruits 
are only susceptible when approaching maturity; unripe fruits yield 
negative results when inoculated. 

It is possible, that the disease could be easily controlled by spraying. 
For countries where the malady is not yet present, the best control is, 
of course, to exclude it by quarantine measures. 

The situation in the Philippines with regard to this disease is peculiar; 
as has already been said, it has not yet been seen on Philippine-grown 
oranges. Those imported from China, and found everywhere on the mar¬ 
kets, are sometimes severely attacked by the fungus, and afford a source 
of infection for Philippine citrus fruits just at the period when the latter 
are ripening. The absence of the disease in these islands is therefore 
probably due to climatic conditions, or possibly to the fact, that ordinarily 
the rind of the Philippine citrus fruits does not mature and turn yellow, 
but remains green up to picking time. This point may be cleared up 
in future experiments. 

INJURIOUS INSECTES AND OTHER TOWER ANIMALS 

781 - Indigenous Gossipium spp. in the Philippines Resistant to Anthonomus 

grand is . — See No 72 2 oi this Rewcw • 

782 - Insects Injurious to the Sugar Cane in Cuba. — Barreto, b t , m the J R&wsta d* 
AsncuUunt, Comcrcio y Trabajo , Year III, No 10, pp 37 i- 37*, figs s Havana, 1920 

On an estate at Jagueyal (Commune of Ciego de Avila), all the sugar¬ 
cane fields contained small patches where the plants had been destroyed. 
These patches seemed to increase in size from one year to another. On the 
sugar-canes being examined, a large number of Pseudococcus sacckari 
and of Ps. calceolarias were found on the lower surfaces of the leaves, and 
on the roots 

Practically the whole field was infested with these insects, but only 
about 15 to 20 % of the canes had been attacked. In places where there 
were most insects, the plants appeared to have succumbed to the attack 
of both species. The chief injury had been done in the case of canes that 
had been planted, to fill up the gaps. The small pieces of cane, on re¬ 
moval from the ground, were found to be infected with Pseudococcus 
which covered all the buds and shoots ; the insects were probably already 
present on the canes before they were planted. On inspecting those that had 
not yet been used, many Pseudococci were found clustering round the buds. 

[780- Wl] 



928 INSECTS, ETC, INJURIOUS TO VARIOUS CROPS 


It is probable however, that the death of the plants was due to other 
causes also. In some cases, indeed, the plantations had been cut over 
twelve times, and the stems were almost at the level of the soil, and 
weakened by the frequent action of fire. 

Other insects had also been observed in the diseased plantations and 
in some of them large numbers of the eggs and larvae of Scarab beetles 
were found, as well as other intruders. 

In certain of the sugar-cane fields on the same estate, great quantities 
of termites were also discovered ,* these insects, however, do not seem to 
have been responsible for the death of the plants. 

The best means of controlling the sugar-cane scale-insects is to burn 
the field, and plough it thoroughly; this should, however, only be resorted 
to in extreme cases, when the plantation is infested. 

Periodically cleaning the ground, in order to prevent the spread of 
likely host-plants, is also an excellent way of ridding the field of the pests. 

A field that has been burnt should not be replanted under two months, 
and it is wiser to wait a year. 

Further, only canes completely free from scale-insects should be used 
for planting and if there is any doubt about the matter, they should be 
disinfected by immersion for half-an-hour in a solution of whale-oil soap. 

Aspergillus flams, one of the natural enemies of Pseudococcus in Cuba, 
was not present in large numbers on the estate in question. It was not 
possible to determine how far species of Polistes were useful in controlling 
scale-insects. In some fields that were infested with the latter, numerous 
larvae of the cocdnellid Cryptolaemus montrouzieri were liberated by way 
of experiment, but little faith is placed in their efficacy. 

For the control of scarabs, the soil should be worked from January 
to March; the larvae uncovered can be picked up, or left for the birds, 
which devour them readily. The adult beetles, which feed on the leaves 
of the fruit trees at dusk, in May and June, ought to be shaken down into 
doths spread below, and then collected and thrown into vessels containing 
petroleum. 

When it is known which trees are visited by the adult coleoptera, 
they can be sprayed with a solution of lead arsenate, so that the insects 
are poisoned on eating the leaves. 

I/ight-traps can also be used for adult scarabs; if these are suitably 
arranged, great numbers of the insects are attracted and caught in the 
early spring. 

783 - Pyrausta ainsliei a Microlepidopterom Parasite of Polygonum spp. in 
the United States — Closely Resembling the Maize Pyralid {Pyr. nubiJails) (i)„ 
— Ainslxc, G G , and Cartwright, W. B., in Journal of Airicullural Research , Vol. XX, 
No. ir, pp. 837-8 Washington (2>. C;, March 1, 1921. 

Observations made since 1912 in Tennessee, and the neighbouring 
States, have shown, that the Smartweed Borer [Pyrausta ainsliei Hein- 


(1) See R. Oct -Dec No. 1280 ; R April iojo, No 1 7 1. (/?;/) 
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rich), is of no importance as a pest. At present, however, the insect is 
of considerable interest because of its resemblance, both in habits and ap¬ 
pearance, to the maize pyralid ( Pyr . nubilalis Hiibner). Until recently, 
it has also been confused with Pyr. genitalis Grote, which feeds on Ndum- 
bium luteum. 

The Smartweed Borer is known in the following States: Massachusetts, 
New York, Pennsylvania, Ohio, Illinois, Tennessee, Kentucky and South 
Carolina. It is possible that its geographical distribution is still more 
extensive. 

Polygonum pennsylvanicum is the chief plant upon which its caterpillars 
feed, though they have also been found inside the stems of other rdated 
species The larvae have also been reared upon the leaves of the curled 
dock (Rumex crispus) and buckwheat (Fagopyrum fagopyrum ), which are 
dose rdatives of Polygonum. 

The stems of many other spedes (maize among the number), afford 
shdter tp the caterpillars during the winter, but they obtain no food from 
these plants. 

The artide analysed contains much information regarding the life- 
history and habits of Pyr. ainslid. 

The latter varies greatly in abundance from year to year; this seems 
to be due, in Tennessee at least, to variations in the natural enemies of the 
microlepidopteron. 

The most important of the latter appears to be {Panzeria) Pyraus - 
tomyia penitaMs Coq. Other parasites found on the Smartweed Borer are 
Cremast'Us facilis (Cresson), and three apparently distinct hymenoptera, 
one of which has been determined as Microbracon sp. The larvae of Collide 
decora Fab. and of Chauliognathus pennsylvanicus de Geer are predatory 
insects, that have been mentioned as attacking it. 

784 - Insects Injurious to Medicinal Plants in the Crimea. — parfentjev, 1., in the 

Bulletin <$e la SoctiU de Patholow exoiique , Vol. XIV, No. 3, pp. 614-167, figs. 5 Palis, 

1921. 

The results of entomological researches made from 1919-1920 on crops 
of medicinal plants cultivated at the Fruit-Growing Experiment Station 
of Salghir, which is situated in the vicinity of the town of Simferopol. 

Atropa Belladonna , unlike Ricinus, is much injured by insects. The 
adult forms of Epithrix atropae and E. pubescens make small more or less 
round holes in the leaves of the former plant, which finally look like sieves, 
These beetles also attack plants of belladonna growing wild in the forests 
of the Crimea. The females of the genus Epithrix deposit their eggs during 
summer directly on the ground, and the larvae hatch out after seven, or 
eight, days and remain in the soil, where they pupate, the adult insect 
appearing on the 6th or 7th day after pupation. 

PsylUoides hyoscami , which is sometimes seen on Atropa Belladonna 
occurs more frequently on the common henbane (Hyoscyamus niger). 

The leaves and flowers of Atropa Belladonna are sometimes attacked 
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also by the cateipillats of Mamestm brassicae and Hdiothis peUigera, 

The adult form of Ceuthorrhynchus macula-alba perforates the capsules 
of Papaver sonmiferum which are arrested in their development, and bend 
over. The larvae of this insect live inside the capsules. 

Podagrica malvae bores small, irregular holes in the leaves and flowers 
of the marsh-mallow and the holly-hock. The reproductive organs of the 
marsh-mallow are devoured by Oxythyrea funesta. The holly-hock is also 
attacked by Baris nitens, Apion longirostre, and A . valddum , the larvae 
of the two last insects living in the seeds and the stems of the plant re¬ 
spectively. 

The flowers of the fennel are attacked by several Hymenoptera, 
Diptera, and Coleoptera. Graphosoma lineatum does considerable injury 
by sucking the fruits. 

The adult forms of Cassida viridis and Cryptocephalus oceUalus per¬ 
forate the leaves of balm (Melissa officinalis ). 

The flowers of wild plants of Adonis vernalis are often injured by 
Amphicoma vtdpes . 


785 - Rhagiam lineatum , a Coleopteron Injurious to Pines in North America.— 

Hess, W. N., in CorneU University, Agricultural Experiment Station, Memoir 33, pp. 367- 

381, figs. 6, pt u Ithaca, New York, 1920. 

Rhagium lineatum Oliv. is one of the commonest and most widely 
distributed species od Cerambycides in North America 

It has been reported from Canada, twelve States of the North American 
Union, and Mexico. 

In the state of New York, and in Pennsylvania, all species of pine are 
attacked by this beetle, although it most frequently chooses Pinus Stro - 
bus, P. Hgida, and P. resinosa. 

Although the attack is limited to the region of the inner cortex, 
and outer sapwood, there is no doubt, that the insect does great damage to 
the recently dead wood. It generally makes extensive galleries, which 
lead to the bark becoming detached, and the damp gaining access to the 
interior of the tree Once the moisture has succeeded in effecting an en¬ 
trance, it is retained by the large mass of wood fragments produced by the 
excavations of the beetle, the growth of fungi is thus promoted, and the 
decay of the tree hastened. 

The tree attacked dies after the second or third year; the exits made 
by the adult insects permit of the entrance of large quantities of water, as 
well as of other insects, and fungi, which soon render the wood useless 
for commercial purposes. 

The author gives a full morphological and biological account of the dif¬ 
ferent stages in the development of Rh. lineatum . 

As regards the control of the latter, a wet season, not only hinders its 
work of destruction, but is also favourable to the growth of fungi which 
attack the beetle at every stage, and especially the larvae. Individuals 
surviving until the winter often succumb to frost. The larvae on hatch- 
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ing out, while seeking an easy way to reach the inner cortex, often fall a 
prey to other insects, or to birds. 

Atanycolus simplex Cresson, a parasite of the larvae of Rh, lineatum, 
was reared in Pennsylvania, the number of larvae attacked by it being 
estimated at 5 % In the State of New York, this parasite is extremely 
rare, and only attacks about 1 %. 

The pest could be artificially controlled by felling all the pines recently 
killed, and removing the bark before March 1. The larvae and adult insects 
would thus be destroyed, and this would contribute greatly to reducing 
subsequent attacks Trees lately felled can be protected against Rh. li¬ 
neatum by putting them into water. The attacks can be greatly decreas¬ 
ed by placing the trunks in damp surro mdings, but this may also hasten 
the decay of the wood The application of repellent substances, like car- 
bolineum, in May, as a rule prevents opposition on the part of the females 
of this beetle. 

Only a few yeais ago, these pests were extraordinarily plentiful in the 
environs of Ithaca (New York) ; recently however, Rh, lineatum, and many 
other insects which were most injurious to forest trees, have almost disap¬ 
peared. This is due in a great measure to the fact, that all dead, or dying 
trees, have been at once lolled and removed. 


786 - Neodiprion lecontei, a Hymanopteron Attacking Pines in the United 
States. — Middleton, W , in Journal of A ntullural Research, Vol. XX, No 10, 
pp. 741-760, figs i, pi. *> Washington, D. C, Tebinary 15, 1921. 

A very detailed morphological description of the various stages of 
Leconte's sawfly {Neodiprion lecontei (Fitch) — a hymenopteron belonging 
to the family Tenthredmidae, sub-family Diprioninae — followed by a 
short acount of the life-history of the insect. 

The latter has hitherto been found in the following States of North 
America North Carolina, Conneticut, the District of Columbia, Florida, 
Louisiana, Maryland, Michigan, Mississippi, New Hampshire, New Jersey, 
New York, Pennsylvania, Virginia, West \ irginia, Wisconsin. 

The hymenipteron appears to have three primary, or preferred, hosts: 
Jack pine (Pinus Banksiana), red pine (P. restnosa) and scrub pine (P. vir- 
giniana) . Its secondary, or possible hosts are white pine {Pinus strobus) 
Scotch pine (P. sylvestris), loblolly pine (P. Taeda), shore pine (P. contorta), 
silver pine (P. monticola), mugho pine (P. mughus), P. eldarica , western 
yellow pine (P, ponderosa), longleaf pine (P. falustris), Austrian pine (P. au- 
striaca), and American larch {Larix americana ). 

The larvae of N. lecontei do considerable damage to both natural re¬ 
production and nursery stock by defoliating the trees. The complete, 
or nearly complete, defoliation before late summer usually kills the part 
stripped, and since these insects show a very decided preference for young 
trees, the larvae are often numerous enough to entirely deprive the tree 
of all its leaves; many young pines are killed by this means' alone. Trees 
not completely denuded frequently die because, in their weakened condi¬ 
tion, they are attacked by secondary insect enemies. Where there is in- 
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complete defoliation and the tree recovers, it is often stunted, or misshap¬ 
en, an d of little co mme rcial or ornamental value. 

Four species of Hymenoptera and four species of Diptera have been 
reared from the cocoons of N. lecontei, but neither egg parasites nor par- 
rasites that emerged from uncocooned larvae have been obtained. The 
hymenopterous parasites observed were: Exenterus diprioni Rohwer, 
Lagorotis diprion i Rohwer, L. virginiana Rohwer and Perilampus hya- 
linus Say Of these parasites, L. diprioni Rowher is much the most 
abundant species, and Perilampus hyalinus Say is probably a hyperparasite. 
The dipterous parasites of N. Lecontei are: Phorocera claripennis Mac- 
quart, Adomonita demylus Walker, Neopalus maera Van der Wielp, and 
Spathimeitenis spinigera Townsend. 

From what was observed, in 1912, at Wisconsin, the larvae of N. le- 
contei are also subject to a disease which is probably of bacterial origin, 
but it appears that none of the insect parasites were abundant enough, 
nor was the bacterial disease sufficiently distributed or infectious, to allow 
of the neglect of artificial control measures. 

In large areas of either natural or artificial conifer reproduction, 
control cannot be generally practised on account of its expense, but ran¬ 
gers and lumber men should systematically destroy the colonies of this 
sawfly, whenever they are found. The easiest plan is to knock the larvae 
from the trees, and crush them with the fi ot. 

In nurseries and parks, the control, in case of heavy infestation, can 
best be carried out before the larvae are full-grown, and should consist of 
thorough spraying. An arsenate of lead spray is very efficacio is ; if the 
larvae are quite young, nicotine sulphate is a fairly satisfactory spray. 
Since however, conifers are very resistant to arsenical sprays, and arsenical 
treatment gives the best result , the first treatment should be employed 
almost exclusively. In scattered infestations, hand-picking, or knocking 
the larvae down from the trees and crushing them, will be found more eco¬ 
nomical, and at least as effective. 

Whenever these insects are observed in any locality, and control 
measures are practised against them, it is important that the territory 
should be carefully surveyed for the following 14 months, since it is 
possible, that some of the larvae may have survived, and have spun 
cocoons. This possibility makes it necessary to watch carefully through¬ 
out the entire colony-period of this sawfly, in order that an emergence 
of adults from the cocoons may not give rise to a new infestation. 
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787 - Mote on the Mountainous Regions of North Annam. — fouane (charge de 

prospection forestier), Official Statement from the Laboratoire de Botamque de rinstitut 

Saentifique de i’lndodnne, m Bulletin A&tcole de Plnstotut de Satzon, Year III, No 6 p 

Saigon, June 1921 

The note begins with a short preface from the Botanical Laboratory of 
the Scientific Institute of Indo-China, describing the considerable amount 
of work which the author carried out in collecting, preparing, preserving 
and transporting nearly 3000 numbers (respresenting at a low estimate 
30000 botanical specimens) of woody and herbaceous species regarding 
.each of which he patiently collected information such as could obtained 
from the natives themselves in each district visited It is to be hoped that 
this material, which has been sent to the Natural History Museum in Paris, 
will soon yield much scientific information regarding the less-known re¬ 
gions of Indo-China. 

The itinerary of the journey through North Annam was approxhnatdy 
as follows: — Thanh-Hoa, Phu-Quan, Phong-Y, Hoi-Xuan, Hua-Tau, 
Ban-Inh-Dam, Na-Ham, Sam-Neua, Tam-La, Xieng-Khouang (Province 
of Tran-Nmh to Laos), Cha-Mung, and Muong-Sen. 

The author gives much information on the indigenous flora, the forests, 
cultivation in the high regions with rdativdy temperate dimate, where a 
fairly large number of European fruit trees (apple, pear, peach and cherry 
trees) are often found, and on various other natuial sources of wealth (mi- 
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nerals, etc,), and on the manners and customs of the inhabitants of various 
races (Annamites, Mois, Muong, Meos, Th6s and Laotiens). 

All the mountainous zone of North Annam and Laos will have 
a fine future when means of communication are constructed to open 
it up. 

788 - Influence of the Size of Plots on the Accuracy of Field Experiments. — Kris- 

tensen A. K.,in Tidskrift for Planteavl, Vol. XXVII, Part 4, pp. 681-693. Copenhagen, 
1931. 

The author continues his examination of the technique of field experi¬ 
ments relating to the' researches of SckneedEwind and Vageler (i). 
He discusses their results and draws certain general conclusions. 

If fields bearing crops treated in a similar manner are divided into 
plots, the produce of which is weighed separately, it is found that small 
plots give much more accurate results than large, when the latter are 
obtained by reducing the number of duplicate plots Even if the area of 
the plots is increased thus increasing proportionately the total area, whilst 
the number of duplicate plots remains the same, the small plots still give 
more accurate results, and this is particularly noticeable for cereals. 

In the case of weeded crops (red cabbage), the results were not so fa¬ 
vourable with very small rectangular plots. These remarks, based specially 
on Vageler's data, are equally applicable to those of Schneedewind . 

CORPS AND CULTIVATION 

789 - The Degree to which Plants can be considered as Integral Factors’ Capable 
of Measuring the Complex Effect of Climatic Factors. — 1. Livingstone, l\ a., 
in Physiological Researches, Vol. No. 5 » PP- 217-388, figs. 4,1914.. — II. Livingstone, 
B. E., Ibid., Vol. 1, No. 8, pp. 399-130, figs. 4, 1916. —III. Hildebrand, l‘\ M., Ibid, 
Vol. 2 pp. 341-405, figs. 8. Baltimore, May 1921. 

. I. — Lehenbauer has undertaken a series of very interesting 
researches concerning the effect of temperature on the growth of young 
maize plants. The results obtained by previous writers suggest thet the 
growth curve of plants, in relation to temperature, is very irregular, since 
it has two distinct apices instead of one. On the other hand, the data con¬ 
cerning the technical optimum vary considerably according to different 
anthers, perhaps because the very important factor time of has not been* 
sufficiently taken into account in this kind of research. 

In the course o^the experiments in question arrangements were made 
to obtain, as far as possible, uniform conditions; the young maize plants 
were kept in the dark and at a constant temperature, the re.ativc humidity 
was always about 95 %, and lastly the time factor, in relation to the rate 
of growth at different temperatures, was taken into account. The bio¬ 
metric data were, in many cases, recorded every hour and the period of 
observation lasted from 12 to 39 hours, at temperatures of 12 0 to 43°C. 
The chief conclusions may be summed up as follows:— 


(1) See R., March 1921, No. 243. (Ed,) 
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1) There was only one thermic optimum. For maize in liquid 
cultures and for a period of 12 hours it was equal to 32°C. 

2) Under these experimental conditions, the thermic optimum 
varies with the change of duration of exposure (see Table I) 

3) At high temperatures the initial rate of growth is not maintained 
but diminishes considerably when the period of experiment is prolonged 
beyond a certain limit. 

4) The decrease in the rate of growth, which is noticed at high tem¬ 
peratures makes it necessary, in every case, if the period of exposure is 
prolonged, to take into account the length of the periods which have serv¬ 
ed to determine that rate. The term optimum temperature has no meaning, 
at least in the case investigated, if the duration of exposure of the plant to 
that certain temperature has not been established with accuracy. * 

5) On the contrary, with temperatures which approach the minimum 
(i2-i*j°C), even in the case of long experimental periods, no decrease in 
the rate of growth is noticed. 

6) At intermediate temperatures the rate of growth obeyed the law 
of Van T'Hoef, i. e, the rate was doubled by raising the temperature 
by 9 or ro°C. 

II. — On the basis of the results obtained by the previous author 
giving exposures of young maize plants for a period of 12 hours at tempe¬ 
ratures of 12° to 43°C., Livingstone was able to calculate a series of 
“ thermo-physiological indices ” which considerably facilitate the study 
of the growth of plants in relation to climatic conditions 

Lehenbauer’s data have been entered on a table of abscissae and 
ordinates, for drawing the corresponding curve; this curve was cor¬ 
rected later by Livingston R and prolonged by extrapolation to 2 ° and 
48°C. These two'values are considered as the extreme temperature of 
growth. 

For each degree of temperature (both in the Centigrade and Fah¬ 
renheit scales) the corresponding ordinate, is measured (which gives the 
measure of growth per hour in hundredths of a millimetre), and the num¬ 
bers thus obtained are divided by the value of the growth corresponding 
to 4.5°C. (40°F). The quotient represents exactly the " thermo-physio¬ 
logical index ” of growth at the given temperature. Each index thus 
expresses the different growth for a given temperature, taking as unity 
the growth obtained by exposing the plant for 12 hours to a temperature 
of 4-5°C. Table II contains all the indices for temperatures in degrees C, 
from 12 to 47, and for temperatures in degrees F. from 36 to 118. 

III. — Results of a series of parallel observations on the growth of 
soya beans and the course of meteorological factors. Th se observations 
were made simultaneously, during the summer of 1914 at 9 stations: — 
Oakland, Chewsville, Monrovia, College Park, Baltimore, Darlington, 
Coleman, Easton, and Princess Anna. The object of the observations 
was to establish in what degree and to what extent plants could serve as 
integral factors to give an idea of the course of the climatic factors, tempe¬ 
rature, light and evaporation, as a whole. The same type of soil was used 

[W] 
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in every case, which unifie d the agrogeological conditions, and humidity 
was always maintained at 10-11%, by means of a special automatic irrigator, 
so as to exclude the effect of rainfall, by placing constantly at the 
disposal of the plant the quantity of water necessary to the processes 
of growth. 

Biometrical data recorded : - i) Length of the stalk; 2) area of the 
leaf surface; 3) leaf product (length multiplied by breadth); 4) dry 
weight. 

Two weeks after sowing determinations were made of: — 1) The 
average daily relative increase in length of the stalk for each plant (in mm.) ; 
2) the average daily relative growth of the leaf area for each plant (in sq. 
mm.); 3) the average daily relative increase in dry weight for each plant 
(in grammes). (Sowing was carried out regularly every two weeks during 
the period of observation). 

Meteorological data : — Temperature was expressed by means of 
thermo-physiological indices ; for this puipose average daily temperatures 
are replaced by the corresponding index (see Table II), and the sum of the 
indices is divided by the number of days (14 or 28). Besides the thermo- 
physiological indices, the sums of the residual temperatures are calculated. 
The residual temperature is obtained by subtracting 3.89°C., from the 
average daily temperature. 

Light : — The assumption is made that in a week there are two fine, 
three mixed and two overcast days. If the respective values 2,1.5 and o, 
are added up they give 3.5 the number equal to the total of fine days 
in the period considered. Now 3.5 is equal to the half (0.5) of the total 
number of days. The latter value, 0.5, which the author calls “ coeffici¬ 
ent of dear weather ” is finally multiplied by the average intensity of 
insolation exj ressed in gramme calories per sq. cm.). The product ob¬ 
tained gives a fairly adequate idea of the phenomenon during the period 
considered. 

Evaporation : — This is determined with an atmometer with a porous 
tank. The average daily evaporation in cc. is calculated for each period 
of 2 and 4 weeks. 

The average daily growth df plants, as well as all the oilier biometric 
and climatic values, are expressed in the form of relative averages, with 
reference to the general average of all the data, and for all the stations 
for each period of 2 and 4 weeks. Directly comparable figures are thus 
obtained 

To obtain the unit for each factor all the corresponding values (for 
example, all the daily averages of growth for 1 wo weeks at the 9 stations) 
are added together and then divided by th number of readings. This 
quotient serves as a comparative unit. 

The daily averages, both climatic and biometric, are divided by this 
unit and the quotient is multiplied by 100 to avoid decimals. 

The following are the units as calculated:— 



AGRICULTURAL METEOROLOGY 


937 


2 weeks after sowing 

Average daily increase in the height of the stalk per plant = 3.56 mm. 
Average daily increase of the leaf product per plant = 112 sq. mm. 

4 weeks after sowing:— 

Average daily increase in the height of the stalk per plant — 3.20 mm. 
Average daily increase of leaf area pet plant = 122 sq. mm 
Average daily increase of dry weight per plant = 6.29 gm. 
Temperature „ = i3°5oC. 

Light = 442 gramme calories per sq. cm. of horizontal surface. 
Evaporation = 16 cc 


Table I. — Data relating to the Station of Oakland for a beriod of 2 weeks 



Number of cultuus. . . 1 

ii 

1 

3 

4 

5 

6 

7 i 

13 

8 

9 

— 

Length ol period, in days. 

* 3 | 

1 x 4 , 

14 

13 

15 

n 

lb 

13 

— 

Number of plants .... 
Sum of the residual tempe- 

4 

1 5 

; 1 

5 

6 i 

5 

b 

6 

b 

4 

1 

— 

ratures.1 

334 

' 354 

401 

364 

43 i 

3 <>b 

3431 

370 

212 

St I 

Relative average daily thtr- 1 
mo-physiological index . . 1 
Average daily temperature 

6b! 

! 66 

85 

7 8, 

s? 

67 

6|J 

66 

43 

s® 

m degrees Fahrenheit. . . 

65 

64 

68 

671 

68 

65 

66 

62 

61 | 

ts 

Relative average daily index 
of evaporation 

Relative aveiage daily mten- 1 

*53 

130 

98 

7 *» 

104 

90 


37 

60 

®t 

sity of insolation. . . . [ 

Relative avenge increase m | 

122 

1 

122 

T09 

Ir 3 

116 

102 

no 

83 

Si 

105 

the length of the stalk . 
Relative aveiage increase of 

-b' 

06 

124 

84 


oS 

10 1 

53 

42 1 

8t 

leaf product. 

— 

St 

8 ; 

71 

s, 

78 

82 


— | 

W 


The tables relating to the 4 week periods are worked out in the same 
way; only instead of leaf product, leaf area is taken into account, and, fur¬ 
ther, the data relating to the increase of dry weight are entered. 

The data of the tables are graphically shown in a series of diagrams. 

Table IV shows the average values of each biological index for the 
whole period of observation at each station. 

From an examination of Table IV it appears that: — 

1) During an observation period of 2 weeks the formative power of 
the climatic conditions as a whole is found to be the same both for the 
the growth of the stalk and for the increase of leaf product The former 

[18®] 
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Table II. — Average hourly growth tn hundredths of a millimetre. 



12 

*3 

14 

15 
18 
20 
21 
22 

23 

24 

25 

26 
27 
2& 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 


Length of exposure in hours 


3 

6 

9 

J2 

15 

18 

21 

84 

-*7 

30 

33 

36 

39 

15 

9 

9 

9 










14 

10 

10 

10 

II 

— 

— 

13(23) 

13(28) 

*3(32) 

— 

24(35) 

— 

20 

15 

16 

16 

17 

— 

— 

19(23) 

19 

19 

21 

21 

— 

21 

17 

19 

20 

22 

— 

— 

26(25) 

27(28) 

28(31) 

CO 

GO 

— 

— 

18 

23 

26 

28 

— 

— 

— 

— 

— 

— 

— 

— 

— 

32 

36 

41 

45 

48 

— 

— 

— 

— 

— 

— 

— 

— 

37 

44 

48 

53 

— 

— 

— 

— 

— 

— 

— 

— 

— 

37 

39 

51 

59 

— 

— 

— 

— 

— 

— 

— 

— 

— 

44 

52 

59 

64 

-* 

— 

— 

— 


—. 

— 

— 

— 

5 ° 

58 

64 

69 

— 

— 

— 

— 

— 

— 

— 

— 

— 

60 

66 

70 

75 

— 

— 

— 

— 

— 

— 

— 

— 

— 

58 

65 

75 

82 

— 

— 

_____ 

— 

— 

— 

— 

— 

— 

70 

78 

83 

90 

— 

— 

— 

— 

— 

— 

— 

— 

— 

72 

80 

89 

98 

— 

— 

— 

— 

— 

— 

— 

— 

— 

88 | 

[ ** | 

I 94 

105 

— 

— 

— 

— 

— 

— 

— 

— 

— 

77 , 

1 94 

100 

10S 

— 

— 

— 

— 

— 

— 

— 

— 

— 

69 

93 

100 

100 

Il6 

117 

121 

123 

126 

130 

131 

133 

133 

72 1 

1 92 

101 

111 

Il6 

120 

123 

125 

127 

128 

129 

130 

128 

68 

83 

94 

101 

IO7 

TIO 

113 

— 

— 

— 

— 

— 

— 

59 

76 

1 89 

97 

100 

103 

I06 

— 

— 

— 

— 

— 

— 

56 

74 

1 84 

86 

8q 

92 

92 

— 

— 

— 

— 

1 — 

— 

47 

65 

72 

1 74 

76 

76 

73 

71 


— 

— 

— 

— 

55 

65 

6q 

70 

' 72 

70 

68 

1 — 

| 

— 

1 

— 

— . 

3 i 

46 

55 

58 

| 57 

56 

53 

47 

j 

— 1 


— 

— 

3 i 

4 i 

\1 

46 

46 

1 ** 

43 

— 

1 — 

1 — 

— 

— 1 

— 

27 

34 

34 

3 i 

1 

28 

26 

— 

— 

1 — 

— 


1 — 

19 

25 

23 

20 

18 

*4 

(12) 

— 

— 

— 1 

! — 

— 1 

— 

9 

13 

12 

11 

' 10 

, 9 

(8) 

— 1 

— 

— 

— 

— 

— 

12 

9 

1 

7 

6 

J 5 

(0 


— 

1 

"" 


~ 1 



value passes from a minimum of 79 at Monrovia to a maximum of 125 
at Baltimore. According to that measure *t may be said that the average 
intensity of the climatic conditions as a whole at Monrovia is equal to 6j% 
of that at Baltimore 

2) In an obseivation period of 4 weeks the data obtained are much 
more uncertain and less defined just as if the plant, considered as an 
instrument, was exhausted from too long exposure. The length of 
the observation period is therefore a factor of capital importance, of 
which the optimum value must be recorded with th gieatest possible 
accuracy 

The efficacy of the c imatic conditions as a whole, that is to say the 
power of producing growth of the typical plant chosen for the puipo e 
may be considered as a product of 2 factors viz., intensity and duration. 
For the former the average of 5 biometric values dealt with in Tabic IV, 

[789] 
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Tabi,B HI. — “ Thermo-physiological indices ” of plant growth based on data 
established by I/ehbnbauer by exposing young maize plants to various 
temperatures during a period of 12 hours (see Table II). 


Centigrade Scale 


Fahrenheit Scale 


Degrees J 

Indices J 

Degrees 

Indices 

Degrees 

3 

1 

0.333 

36 ! 

o.m 

81 

4 

0.667 

37 

0.222 

82 

4-5 

1.000 

38. 

0.342 

83 

5 

1-333 

39 1 

0.667 

84 

6 

1.889 | 

40 1 

1.000 

85 

7 

2.778 

41 

1-333 

86 

8 

3-667 

42 

I.667 

87 

9 

4-889 

43 

2.000 

88 

10 

6.333 

44 

2-344 

89 

II 

8.000 

45 

3.000 

90 

12 

.9.889 

46 

3-500 

91 

13 

12.111 

47 

4.OOO 

92 

14 

14.778 1 

48 

4.778 

93 

15 

17.778 

49 

5.5OO 

94 

16 

21.556 

50 

6-333 

95 

17 1 

2G.000 

51 

7 .III 

96 

18 

31-333 

52 

8.167 

97 

19 

38.000 

53 1 

9.222 

98 

20 

46.000 

54 

10.333 

99 

21 

54-778 

55 

II.667 

loo 

22 

63-444 

56 

I2.778 

101 

23 

71.111 

57 

14.444 

102 

24 

79 -in 

58 

i 6 .jii 

103 

25 

, 86.556 

59 1 

I 7 - 77 8 

104 

26 

94.000 

60 

19.883 

105 

27 

I 101.222 

61 

22-000 

I 106 

28 

108.444 

62 

24*333 

107 

29 

115.778 

63 

27.111 

108 

30 

120.000 

64 

30-000 

109 

31 

121-889 

65 

33*333 

no 

32 

122.333 

66 

37-222 

III 

33 

IX6.XII 

67 

1 41*333 

112 

34 

107*333 

68 

1 46.000 

113 

35 

96.000 

69 

1 50-833 

114 

36 

86.556 

70 

56.000 

1 115 

37 

75*667 

71 

60.333 

ll6 

35 

64*333 

72 

65-333 

117 

39 

50-667 

73 

69.000 

Il8 

40 

36.000 

74 

73-667 



23*333 

75 

78.n1 


42 

14.000 

76 

82.333 


43 

8*333 

77 

86.556 


44 

4*889 

78 

i 90.667 


45 

2.778 

79 

95.000 



1.667 

80 

98.667 


47 

( 0.667 





Indices 


103.000 

106.889 

110.778 
115.000 
Ii8.m 
120.000 

I2X.222 
122.000 
122-333 

121.667 

II 7.667 

113-444 

108.333 

103.333 

96 OOO 

91-444 

85 .OOO 

79-444 

73 - 1 II 

66.667 
60.000 

52.667 
44.444 
36 .OOO 

28.667 
21.889 
16.775 
12.556 

9-444 

7.000 

5.222 

3.775 

2.778 

2.000 

1-444 

1.000 

0.500 

0.1 II 





940 


AGRICULTURAL METEOROLOGY 


is taken. , and for the latter the average duration of the growing season 
at each station. 

Table IV. — Relative daily averages for each station. (The letter H indi¬ 
cates high values, M intermediate value and L hw values.) 


Stations 

Number 

of 

Days 

Duration: 

2 weeks 

Height 
of stalk 

Duration: 

2 weeks 

Leaf 

product 

Duration: 

4 weaks 

Height 
of stalk 

Duration: 

4 weeks 

leaf area 

Duration: 

4 weeks 

dry weight 

Oakland. * • - 

125 

le 

86 

If 

77 

1# 

71 

If 

71 

If 

79 

Chewsvillc. 

154 

X, 

87 

If 

8 A 

If 

75 

I, 

74 

If 

78 

Monrovia. 

154 

If 

79 

X9 

80 

I# 

66 

I9 

71 

If 

79 

College.. . 

154 

M 

95 

M 

lOI 

M 

80 

M 

no 

M 

119 

Baltimore . . ... 

153 

H 

125 

H 

119 

M 

104 

M 

nv 

M 

105 

Carlington. 

1 154 

H 

113 

H 

118 

H 

106 

H 

148 

H 

144 

Doteman. - .. 

168 

M 

96 

M 

107 

M 

80 

M 

117 

M 

113 

Easton. . 

I 7 I 

M 

95 

M 

105 

M 

75 

If 

82 

I< 

83 

Princess Anna . . • 

169 

1 M 

1 

106 

M 

96 

1 M 

l 

92 

M 

117 

M 

n6 


Table V. — Relative climatic efficacy at each station. 



Average normal 

Relative general averages 

Product 

Stations 

duration of the 

of the average daily 

of Climatic 

growing season 

'intensities of growth for| 
the whole period of 

efficacy 


(A) 

| observation (B) 

(AXB) 


Oakland . 

. . . . 

II 7 

77 

9 oo<> 

Chewsville . . . 

. . . . 

I 5 *> 

8n 

12 480 

Monrovia .... 

■ ■ # ■ 


7 ? 

— 

College. 

» • w « » 

167 

XOI 

16 867 

Baltimore . . 

■ • • n m 

223 

lit 

25 422 

Darlington . . 

* , . , 

188 

120 

23 688 

Coleman . . 


205 

103 

21 115 

Easton. . . . 


20 T 


17 688 

Princess Anna 


l8l 

105 

19 005 


These products of climatic efficacy represent more or less approximately 
the relative values of climatic conditions (of the different stations), so far 
as they influen ce plant growth, and furnish points of reference for the 
comparative quantitative study of climatic conditions as a whole. 

One of the objects of ecological climatology is precisely that of valuing 
climates, like hydraulic force, mineral deposits and other sources of riches 
which have a well-defined geographical distribution. 

[989] 
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The importance of these researches is considerable, both for agriculture 
and for sylviculture, and the results obtained by the author constitute a 
new step towards the solution of this important problem. 

790 - Effect of An Extraordinarily Hot April on the Progress of Phonological Pheno¬ 
mena in East Prussia, in 1918 , — KnOrzbr, a., in the Phaenolo^tsche Mittcilun^en 
191Q, year, 3 7 > No. 26, pp 26-30. Darmstadt, 1920 

Normally the mean April temperature becomes lower in proceeding fur¬ 
ther from the south-west towards the north-east, so much so that between 
the extreme north west corner of Prussia and the hottest zones of Rhine¬ 
land there is a difference of 5.5°C. The following data give an idea 
the distribution of April temperatures in different sectors of Central Europe f 

— Lugano n.4°4C. ; Bozen-Gries, 12.7; Montreux, 9.6; Colmar, 10.60; 
Heiddberg, 10.0P; Berlin, 7.7 0 ; Bromberg, 6.9°; Konigsberg, 5.4°; Marg- 
grabowa, 5,0®; Memel 4.8°C. 

In 1918, on the other hand, there was an exceptional April and the 
distribution of the temperatures is almost the inverse of the one preceeding 

— Lugano, 9.4 0 , Bozen Gries, 11 2 0 ; Montreux, 8.7°; Colmar, 10.9P; 
Heiddberg, 10.4 0 ; Berlin, n.4 0 ; Bromberg, 12.x 0 ; Konigsberg, 12.2 0 ; 
Maiggrabowa, ix.o 0 ; Memel n.o°C There are the following differences 
from the means: Lugano— 2,o°; Bozien-Gries, — 1,5°; Monticux, — 
0,90°; Colmar, + 0.3 0 ; — Heidelberg, + 0.4 0 ; Berlin, + 3.7 0 ; Bromberg 
+ 5.2 0 ; Konigsberg + 6.8°; Marggrabowa + 6°o.; Memel + 6.2°C. 

Such high positive differences had never been recorded in Prussia; 
at Konigsberg and Memel the temperature reached a maximum of 9.8° 
and 9.2 0 C. respectively. 


Table I. — beginning of the flowering season in East Prussia 
in ih» spring of 1918. 


I Botanical 
Gat den 



bets 


AUenstem 


IfOsgehnen 

(Fredland) 


I 


I 


Ger- 

Toban- wiscken 
(near 

msburg Gutnbin- 

| nen) 


I 


Ptunits spinout » . . 

I April 21 

April 20 

— 

Vpill2I 

Apnl2l 

— 

— 

» avium .... 

» 

21 

- 

- 

April 20 

-- 

» 

21 

— 

April 23 

» Cetasus . . 

» 

22 

» 

26 

» 

22 

» 

24 

3 ) 

25 

April 22 

» 24 

» Padus . . . . 

» 

22 

» 

22 

» 

22 

» 

22 

» 

26 

» 21 

— 

Pyrus communis . . . 

» 

22 

» 

24 

» 

22 

» 

25 

» 

25 

V 22 

— 

» Malus . . . 

Assculus Hippocasta- 

0 

24 

» 

26 

» 

25 1 

» 

27 

May 

4 

May r 

1 May 13 

nus . 

» 

26 

» 

28 I 

» 

281 

» 

35 

— 


April 30 

— 

Syttnga vulgaris . . . 

1 » 

27 

» 

29 

» 

29 

May 

z 

— 

May 11 

May 14 


The extraordinarily high temperatures in April helped to accelerate 
considerably the revived of spring growth. Table I reproduces the data of 
the flowering season for certain trees in different parts of East Prussia. 

[m-Yco] 
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Striking the general average of the given phenomena, and considering 
it as data for the begining of spring, April 21 is indicated for East 
Prussia in 1918. 

Normally, according to Ihne, for various places in the region under 
consideration, the dates 1 are: — 


FOdeisdorf. . - 

• 17 

May 

Ibcnhoist. . . 

. 23 

May 

Arys .... 

. . 19 

May 

Konigsberg. . . 

• 17 

» 

Dingken. . . . 

. 21 

9 

Grabnik. . . 

. . 19 

» 

Fritzen .... 

. 24 

» 

Brodlanken . . 

• i 7 

9 

Kurwien. . . 

. - 33 

9 

Neustembeig. - 

. 18 

9 

Sadlowo. . . . 

. 18 

9 




Pfefl. 

. 16 

9 

Rothebude . . 

. 19 

9 





The general average for East Prussia is May 19. In 1918 it was, 
therefore, more than 3 weeks in advance. 


791 - Effect of Late Spring Frosts on thp Vine.— N£grier, a., in the Revue de Viticulture, 
Year 28, No. 1400, pp. 315-326. Paris, Apr. 1921. 

The effect of late spring frosts is shown in various ways, and the fol¬ 
lowing cases may occur: — 

1) The buds may be frozen before they open. 

2) The young shoots may be frozen. 

3) The clusters may be destroyed without injury to the branches. 

4) The ends of the branches may be affected while the dusters 
are unharmed. 

3) Branches that are already strong and partially lignified at the 
base may be frozen up to just below the dusters. 

In the first four cases cutting back is quite useless. In the fifth case 
on the contrary it is recommended to cut the branch at 2.5 cm. from the 
base, 3 or 4 days after the frost 

The author does not recommend pruning the shoot back to the false 
bud (called " bourriHon ”) of the previous year, because of the loss of sap 
which would result and because of the grv.at development of adventitious 
brandies which would ensue. 

792 - Effect of Late Spring Frosts on the Geographical Distribution of Forest Trees. * - 

Rubner, in the Forstwnsenschafthche't Centralist t Year <\z, Part 2, pp. ,\ r-49 and Pari 3, 
pp. 100-H4, Bibliography of 32 publications. Berlin, 1921. 

The annual temperature and its distribution during the growing pe¬ 
riod, the rainfall and its distribution in each season, the hours of sunshine, 
the frequency of winds, are phenomena which are modified according to 
altitude and latitude, but in a gradual and steady manner,. Sharp 
limits of the area of distribution of a given forest species cannot therefore 
be constituted In considering the meteorological phenomenon of spring 
frosts, the question presents itself quite differently. When these frosts 
take place'only occasionally, wood already formed (espedally in young 
trees) although tnore or less damaged by them, easily survives the crisis;, 
but when frosts are frequent and regular every year, their action must 
be felt from a geographical standpoint, in relation to the species which 
resist and those which do not resist cold. 

[ 7 * 6 - 79 *] 
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This resistance depends on many factors. 

Period of Crowth : — Species which come into leaf late such as 
the oak and ash, are much less exposed to the retarding effect of frosts 
than early species, such as the beech 

Quercus pedunculata var. tardissima is a good example of this order of 
phenomenon. In the district of Agram, at altitudes of ioo to 150 mm. it forms 
pure stands, whilst at higher altitudes mixed stands of the common Q. pedun¬ 
culata and Q. racemosa appear This distribution is in relation with the last 
spring frosts. Q. p. var tardissima grows in damp places, most exposed 
to frosts, from which it saves itself owing to its late production of leaves 
whereas the two other oaks, which begin to shoot in the second half of 
April, would be inevitably damaged. They appear at higher altitudes and 
in drier and more open places, where the intensity and frequency of late 
frosts are very much reduced. 

* The mean dates of foliation are as follows 
Quercus racemosa April 15-18. 

Q. pedunculata April 25-30 
Q pedunculata var. tardissima : — May 23-28. 

The retarding effect of frosts, in so far as it affects the geographical 
distribution is exerted most evidently on the inflorescences, at the flower¬ 
ing stage, and on the newly-formed tissues. Silver fir, beech, and oak 
exposed to frosts do not always manage to produce their seeds regularly, 
whilst on the other hand, young plants are always liable to be frozen until 
they have reached a height of 1 to 2 metres. 

Capacity for recovery. — The alder, ash and, oak stand first, espec¬ 
ially the last named owing to its foliation called after St John, as new 
buds make their appearance to replace those which might eventually have 
been destroyed by frost. The beech, however, is less apt to recover and co¬ 
nifers still less. 

Rate of growth during the first stages of growth. — The 
shorter the duration of these stages, when the trees are most sensitive, the 
less is the probability of damage caused by frost. 

Among deciduous trees, the alders, oak and ash are distinguished 
by their rate of growth, while the beech is much slower; among conifers the 
larch and Scots pine grow rapidly in the earlier stages, while the silver fir 
and Finns Cembra grow slowly. 

Weight and mobility of seeds. — In places subject to frost, heavy 
seeds do best; when ripe they fall in the immediate neighbourhood of 
the tree in the middle of the wood, so that young trees grow up under 
the shelter of full grown trees. s 

The relationship existing between frosts on the one hand and topo¬ 
graphical conditions, on the other, the depth of snow, the date of the 
melting of the snows, and that of the last frosts, are explained by the 
author b} r means of the average data of foliation for the beech, oak and 
silver fir. A period without snow before the last frosts, constitutes 
a danger, the consequences of which increase as the period is pro¬ 
longed. 

* [»•*) 
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Data concerning certain regions of Central Europe. 


Regions 

Altitudes 

in metres 

Depth 
of snow 

m cm. 

Apnl 1 May 

1 

Average date 

1 of the last tall 
of snow 

Rhine and 

1 

Up to 200 | 

o *3 


24 II 

Palatinate 

200-400 

1.0 

— 

5HI 

I 

Up to 200 

— 

1.0 

11 III 

_ 1 

200-400 

23 

1-3 

14 m 

Black Forest 

400-660 

4-9 

3 * 

30 HI 

and 

600-800 

12-5 

1 9 

6 IV 


j 800-1000 

17 1 

39 

18 IV 

Jmsa | 

' 1000—1220 

25.0 

4*3 

25 IV ( 


i 1265 

79 3 

22.1 

12 V^ 

Mountain- j 

s 200-400 

3-9 

0 6 

20 HI 

ous zone 

l 4OO-60O 

53 

5-9 

8 IV 

of Central 

1 600-S00 

9.6 

123 

21 IV 

Germany 1 

' 800-1000 

28.3 

7-9 

2 V 

I 

200-400 

5-9 

— 

12 III 

\ 

^ 400-600 

7*3 

2.2 

8 IV | 

Alps and 

600-800 

11 1 

4.8 

21 IV 

Prealps 

I 800-1000 

14.2 

10.9, 

2 V 

I 

1600 

‘47.7 

36 XI 

27 V 


il 


Average date 
of last frost 


14 IV 
5 V 
I IV 
28 IV 
5 V 
12 V 
19 V 
Aftei 

19 V 

28 V 
T2 V 
19 V 
Aftei 19 v 
21 IV 
28 IV 
12 V 
IQ V 

After- 19 V | 



I |I 

3 .25 


49 

3 i 

31 

45 

35 

3 6 
3 * 


39 

28 


40 

20 

21 
17 


Average 
date of foliation 




< 1 -XII 


<- 

January to December) 

Beech 

Oak 

I Silver 

1 fir. 

1 

23 

__ r 1 
IV 

2 V 

1 

S V 

20 

IV 

29 IV 1 

11 

V 

27 

IV 

3 V 

11 

V 

29 

IV | 

7 V 

ib 

V 

5 

V, 

|*3 V 

20 

V 

5 

V 

_ j 

1 *5 

V 

27 

IV 

8 V 

21 V 

1 

V 

S V 

*1 

V 

11 

V 

— 

17 V 

29 IV 

*4 V 

— 

_ 

4 

V 

14 v 1 

— 

- 

5 

V 

— 1 

22 

V 


Some German forest species, such as the silver fir and mountain maple, 
do not grow outside the mountainous region of Central Germany, and the 
limit is at approximately the same latitude both in Poland, and Prussia 
The eastern limit of copper beech is bounded by the line Konisg-berg — 
Allenstein — Kalische, that of Quercus racemosa by the line Konigsberg— 
Ossoweicz — Brest-Litowsk, whilst Quercus feduncidata reaches, in la¬ 
titude, as far as southern Finland, and to the east as far as the Ural moun¬ 
tains. How are the late spring frosts distributed in these districts ? 

For Germany the author comments on the data, collected during 15 
meterological forest seasons, and shows that the date of the last frost is 
not so much in direct relation with the altitude, as with the general condi¬ 
tions of the climate, the character of which becomes more rigorous atid con¬ 
tinental further to the east. Towards the first fortnight in May the plains 
of Russia are generally swept by a succession of cold waves, which are 
even felt in the eastern parts of Germany. Thus at the station of KLur- 
rvien (East Prussia) the last spring frost happened, on the a vex age, 011 June, 
18, whereas at Melkerei in the high Vosges, at 934 m. altitude, the last- 
frost took place on May 22. The geographical distribution of the beech 
is intimately allied with the distribution in frequency and intensity of spring 
frosts, and as these increase towards the east, the northern limit of the 
beech traces a curve towards the east. 

The species which withstand cold best are the Swedish Pinus svlvaslris 
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the birch and the mountain alder, which can form forests up to 69-70 & 
north latitude Of the two species of birch, Betula pubescens and B. ver¬ 
rucosa, the former reaches higher latitudes than the latter, probably because 
of its greater resistance to frosts, as may be deduced fiom the fact that 
this species flourishes also on peaty soils, more exposed to the action ot 
frost. It might be thought that these species, which are capable of 
growing in the extreme north, could also grow at very high altitudes. This 
is not the case; as a matter of fact: — 

The Scots pine reaches 1600 metres in the Bavarian Alps, and only 
in small stands; it reaches 1000 m. in the Black Forest, and only 800 m. 
in the Giant mountains. 

Betula alba reaches 1400 m. in the Alps, 1028 m the Bavarian Alps, 
and only 500 m. in Central Germany. 

The mountain alder reaches 1400 m. in the Bavarian Alps and 650 
m. in Saxony. 

On the other hand, the b cchand silvti fir, of wbich the former does 
not grow further north than Southern Sweden, and the latter beyond the 
mountainous zone of Central Europe, reach respectively, 1420 and 1500 m 
in the Bavarian Alps, 1200 and 1300 m. in the Black Forests, and 750 m. 
'in Thuringia 

The author suggests the following reasons for this phenomenon: —- 
Pine, alder, birch, which are light demanding trees struggling with beech 
and silver fir, which are shade enduring species, endowed with greater 
growth and longer lives, are completely overcome, surrounded and choked 
by the last two which hinder their normal growth Moreover the Scots 
pine owing to the brittleness of its branches, is badly suited for the moun¬ 
tains, where the.heavy snowfall increases the rids: of broken branches. 
The author thinks that ot^er similarfacts can be explained in the same way. 
thus, the hornbeam (Carpmus betulus) extends much further north and east 
than the copper beech which, however, grows, to a higher altitude. 

The importance of frosts as regards the distribution of forest trees 
has not yet been appreciated at its true value. Some writers attribute 
to rainfall a dominant effect on the geographical distribution of the silver 
fir; the author refutes this statement, and adduces numerous data, which 
make the effect of frost conspicuous Spring frosts should therefore be 
included among the most effective phenomena which determine the area 
and limit of the distribution of numerous forest trees. 


793 - On the Lateritie Mature of Italian Soils and Researches on the River Silts.— 
De Dominicis, a , (Laboidtono <li chumca agraria della R ScuoU Superiore d’Agricol. 
tura, Portia), m the Atmalt della R^ta Scuola Supenon di A*ncoltum tn Porttci ,Sect II, 
Vol XV, pp 33 * Portia, 1020 

Van Bemmelen's method consists in the separation of decomposed 
silicates, insoluble in mineral acids, decomposed silicates of kaolmic na¬ 
ture, soluble in sulphuric acid, and decomposed silicates, soluble in hydro¬ 


chloric acid, when in the last named the ratio 


molecules Si 0 2 
1 molecule A 1 £ Q 3 


is greater 
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than 3, the soil colloids are composed of true agricultural clay ; on the 
contrary, if this ratio is less than 3 it is laterite or gelohydrate of aluminium 
which prevails. By means of this method or suitable modifications of it, 
lateritic soils were identified in localities of southern and central Italy 
such as the provinces of Lecce, Foggia, Bari, Potenza, Naples, Caserta, and 
Teramo, as well as the arid zones of Tripolitania. These researches are 
so interesting that the utility of extending them systematically to all soils 
of southern and central Italy is indisputable. With this object, it is clearly, 
useful to examine river silts, of which the general diagnostic value enables 
entire regions, drained by the water carrying the earthy particles, to be 
included in a single survey. The finest compounds of a colloidal order, the 
chemical nature of which, disclosed by Van Bemmeien's method, may serve 
as a guide for a more detailed examination in the drainage area of the river 
found largely in deltas. If the ratio is lateritic it would be possible 
to deduce that the clay nature does not predominate in the soils 
which constitute the entire basin. With this object the collection of silt 
from the rivers and streams of Italy has been undertaken and this work 
should be completed as soon as possible. The samples examined belong 
to the following rivers Taglianiento, Po, Foglia, Cecina, Tiber, Ofanto, 
Cozzelli, Bdice. Physical and chemical analyses have been made of them, 
using Schloesing's method for sandy matter, colloidal matter, calcareous 
matter, humus, hygroscopic moisture, and for the analysis of silicates Van 
Bemmelen's method. 

To sum up, whilt the investigation of lateritic soils is especially 
important in dry climates, because ot their behaviour in the presence of 
water, with reference to the lack or bad distribution of rainfall, and the 
fertility of these same soils, in such dry climates the products which are de¬ 
rived from the process of laterisation all remain in sitit without dissolving. It 
is therefore difficult in a chemical analysis, to separate and identify them ; 
they are more easily separated by means of the artificial operation of le- 
vigatkm; this occurs naturally under the action of running water in the 
streams, and the examination of muds is interesting because it can serve as 
an indication of the nature of the soil of entire regions. The results ob¬ 
tained up to the present in this direction represent an experimental oontri - 
bution to theories relating to the lateritic nature of the soil of vSouthern 
Italy, and give an entirely new direction to study and technique. 

794 - Physico-Chemical Investigation on the Power of Absorption of Solis and on 

the Way in which Plants Absorb Nutritive Matter in the Soil — Caham:, t y , (I,mv, 

Scuola Ainaria), in Le Stasioni S per intent a U A^raru' Itali tnt\ Vol. I, IV, Parts 1, 

PP- 65-113. Modena, 1931. 

Theoretical and experimental contribution to the study of the phenom¬ 
enon which governs the power of absorption in the soil and absorption 
by plants; this phenomenon would take place both in the soil and in the 
plant independently of vital action which only intervenes to regulate and 
control it according to the requirements of the protoplasm. 

The author recapitulates the data concerning the colloids and elec¬ 
trodes of the soil and, in view of the importance of the ionic velocity in 
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the phenomena of absorption, he sums up as follows the principal factor 
which may cause it to vary: — 

1) The velocity of the ions decreases with an increase in the viscosity 
of the solvent. The nature of the salts in solution or the suspended colloidal 
matter has an influence on the viscosity of the solvent in the sense that the 
more abundant the suspended colloidal matter and the smaller the col¬ 
loidal granules, the greater will be the viscosity. 

2) The velocity of the ions increases with the temperature and tends 
to become the same for all the ions. The velocity increases with the tem¬ 
perature either because the viscosity of the solvent decreases with the tem¬ 
perature, or because the mass of the ion decreases with the temperature. It 
should be noted that the mass of the ion does not mean the atom or group 
of atoms which constitute it, but the ion and the molecules of the solvent 
which surrounds it to form the hydrate. These hydrates are unstable and 
become less complex with an increase in the temperature. With an in¬ 
crease in temperature, the mass of the ion becomes less and can move 
more easily in the solvent. 

3) With great dilution, the hydrate formed by the ions is more 
complex and its velocity decreases sensibly. The effect of the tempera¬ 
ture in increasing the velocity of the ions is more marked with great dilu¬ 
tion, because the complexity of the hydrate formed by the ions undergoes 
greater variation. 

4) All ions ha\e not the same hydrating power. It may be stated 
that, in general, calcium and magnesium have greater hydrating power 
than ammonium, potassium, and sodium. The ion with the greatest 
hydrating power undergoes the most marked variation of velocity for an 
equal increase of temperatures. 

5) Pressure also acts by increasing the velocity of the ions. From 
various experiments made with this object, from consideration of the data 
of other writers (Peters, Bretschneeder, Pratolongo, Way, Ulpiani, 
Bernardini) and their theoretical discussion, the author passes to the 
principal conclusion: — The causes which determine, the power of ab¬ 
sorption of soils are the same as those which regulate the phenomena of ab¬ 
sorption by the colloids. 

The colloidal constituents of the soil receive a positive or negative charge 
according as they give out to the liquids which moisten them, anions or 
cations. Their charge will therefore be proportionately greater when the 
number of ions given out is greater. As the simultaneous presence of 
negative and positive colloids in a colloidal solution is inconceivable, it 
must be admitted that the positive colloids are absorbed, in the ground, by 
the mass of negative colloids. Each granule of negative colloid exercising 
an attraction on the ions charged with electricity of the opposite sign, 
determines around it the formation of a zone of concentration of cations. 
The absorption of the cations by the granule of the cclloid takes place when 
the necessary difference of potential is established between it and the zone 
of concentration. The greater the number of cations present in the zone 
of concentration the more easily is that difference of potential reached, 
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It follows therefore that the degree of absorption and coagulation of 
a given electrolyte is highest when its ionic concentration is greatest. 
Different Electrolytes have not the same coagulating power; but this, 
all other conditions being equal, is highest when the tension of solution 
of the cation of the electrolyte is lowest and when its relative velocity is 
greatest. Iron and aluminium have greater coagulating power; next 
in decreasing order come magnesium, calcium, potassium, ammonium, 
and sodium. Sodium is an exception to the rule, inasmuch as it unites 
a high tension of solution with a low relative velocity and because its salts 
are feebly dissociated. 

It is not cnly the cationic nature of the added electrolyte which in¬ 
fluences the coagulating power and the quantity of cation absorbed by a 
given quantity of soil, but also the anion, in the sense that while the coagu¬ 
lating power increases with the relative velocity of the anion, the quantity 
of cation absorbed decreases. Absorption by the colloids is not effected 
on each cation but on the whole of the zone of their concentration. Hence 
the anions which, existing in the zone of concentration, give rise to in¬ 
soluble compounds on the colloidal membrane, are able to remain fixed. 

The complex soil solutions give up a greater quantity of the swiftest 
cations. For this reason potassium and ammonium are most absorbed, 
followed by calcium, magnesium, and sodium. 

The different cations are retained on the colloidal granule by electric 
action and are deposited on its membrane in order of Arrival, so that the 
last to be neutralised form the outer layers. The most-easily soluble ions 
form the outside layer of the colloidal membrane, and this is why they aie 
more easily replaced by other bases. However the phenomenon of substi¬ 
tution is not due to a chemical action of double decompose ton, as has been 
maintained by Way since 1850 and confirmed by more modem chemists, 
but it also is due to electric action. 

The difference of potential between the granule of the colloid and the 
solution which moistens it, is the factor which governs the phenomenon of 
absorption and substitution. All factors which may cause variation m 
the difference of potential and the suiface tension, help to cause variation 
in the composition of the products of absorption. 

To cause the production of the phenomenon of absorption it is neces¬ 
sary that the colloid should receive a negative charge and send i>ositive ions 
into solution. Thus basic silicates and humates, treated with boiling hy¬ 
drochloric acid and freed from the substances formed by continual washings, 
lose their powei of absorption, because the}" cannot drive the cations m 
solutions. 

The behaviour of the organic colloids may be summed up as follows: 
— 1) They hate a smallei negative chaige than that of inorganic colloids; 
2) to coagulate them, considerably gteater quantities ol electrolytes are 
required than in the case of inoiganic colloids ■ - j) the} act as protectors 
to the coagulation of inorganic colloids so long as the latter have a concen¬ 
tration below a certain limit ; be>oml that limit they on the contrary, 
facilitate coagulation ; 4) they absorb both the cation and the union 
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of the salt which determines their coagulation; 5) they behave in an 
absolutely identical way to inorganic colloids when they are treated with 
metallic salts at a lower tension of solution than hydrogen. 

Regarding the manner in which the plant absorbs the nutrients in the 
soil, the author, after having recalled the opposite points of view of Ehren- 
bbrg and Rohland and the opinion of Ulpia.ni, describes some of his expe- 
ments and considers the mechanism of absorption, to which he applies 
considerations relating to the action of manures with special regard to 
the views of the American school of Whitney and his followers. 
Finally, comparing these considerations with the conclusions mentioned 
above on the subject of the power of absorption of soils, the author sums 
up the manner in which plants absorb the nutritious substances in the soil 
as follows:— The ectoplasm of the absorbing cells forcing the hydro¬ 
gen ions into solution acquires a negative charge. This charge is less than 
that of the soil colloids so that there is a difference of potential between 
the plant and the soil. By virtue of this difference of potential the granules 
of the colloid are attracted by the absorbing zone to which they adhere 
tightly. The colloids of the soil tend to equalise their negative charge 
with that of the ectoplasm and drive the cations towards the latter. A kind 
of continuity is thus established between the plant and the soil colloids. 
The nearest colloids give up ions to the plant, those further off to those 
which are nearer. The passage of ions from one granule to another would 
go on until the charges of the ectoplasm and the colloids of the soil are 
equalised; but this equality is unattainable, since the ions absorbed by 
the ectoplasm do not remain on it; but, by an identical act, they are attrac- 
ed by the tonoplasm. They must therefore pass through the protosplasmic 
mass and can thus be utilised. 

Absorption by the absorptive* cells is effected in the same way as with 
the colloids, that is to say, it does not take place for each cation, but for 
a whole zone of concentration which is formed round the cell. In that zone 
there are also anions which can be utilised in passing through the proto¬ 
plasm. 

The phenomenon of absorption commences with a demand for mois¬ 
ture on the part of the plant, which according to its requirements and by 
the help of the production of substances with osmotic activity regulates 
the circulation of moisture. The moisture demanded by the interior of 
the plant brings to a higher degree of saline concentration the liquid 
layer nearest to the absorbing zone and thus facilitates absorption. Cul¬ 
tures made in nutrient solutions acquire an acid reaction due to the hydrogen 
ions driven into solution by the ectoplasm. The hydrogen ions, which, are 
at a low tension of solution, hinder absorption. Cultures made in nutrient 
solutions containing colloids, on the contrary, have not an add reaction 
because the hydrogen ion is absorbed by the colloids, and they can, conse¬ 
quently support greater dilution than simple nutrient solutions. Absor- 
tion also proceeds more regularly, because the granules of the colloids can 
absorb the cations not used by the plant instead of those given up to the 
plant. 
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In the soil, absorption is more intense when the difference of poten¬ 
tial between the plant and the colloids of the soil is greater. The latter 
offers the plant substances absorbed by the solutions which are the same as 
those required by the plant. The plant thus profits by the substances 
which it needs, while the colloid profits by the elements which the plant 
rejects. If these elements are already abundant in the soil the plant must 
use them. - 

The exchange of nutritive substances between one cell and another, 
determined by a need of the protoplasm, is governed by the same factors 
as those which determine absorption. The moisture, drculatingin the plant, 
permits and helps the circulation of nutritive substances. 

The beneficial action of fertilisers is explained by the influence exerted 
by their cation in lowering the negative charge of the colloids, which in¬ 
creases the difference of potential between them and the plant Fertilisers 
are therefore not so useful on account of the need of the plant for their con¬ 
stituents as on account of the influence which they exert in increasing the 
difference of potential between the plant and the soil. 

The author himself remarks that the experimental work is not yet 
complete and he proposes to renew the investigation with this object 
in view. 

795 - Mechanism Of Flocculation in Soils. — A Contribution to a General Discusbion on 
Physico-Chemical Problems Relating to the Soil, ” held by the Faraday Society on 
Tuesday, Xay, 31,1921, in The Chemical News , Vol. XXII, No. 3102, pp. 279-281. I*on- 
don, June 17, 1921. 

The structure of the sofl, so far as the mineral part is concerned, 
is determined by two principal factors: — The dimensions of the soil parti¬ 
cles and their arrangement. 

In practice the dimensions of soil particles, evidently remain per¬ 
manent and unaltered; these dimensions are measured conventionally, 
in England, with reference to particles wluch pass through a 3 mm. sieve, 
as follows:— 


Diumelei in mat. 


x. Stones and gravel. 

2. Coarse san 1 . . . 

3. Fine sand . . . 

4. Silt.. 

5. Fine mud . . . , 

t>. Clay. 


. . 9.00 • .00 

. . 1.00 >..‘U 

. . <».*»»» - :>.<» | 

. . <».o i - KOI 

. . 0.01 — :j,c>02 
. . less thar o <n 


The finest particles are separated by levigation, the coarsest In sifting. 

On the other hand the arrangement of the soil particles is by no means 
permanent; and is even subject to rapid changes. Besides modifications 
caused by mechanical actions, there is the phenomenon of aggregation of 
the finest particles, which leuders the soil more friable. 

The phenomenon of flocculation is influenced by several factors such 
as freezing, thawing, insolation and the presence of electrolytes; the 
phenomenon is reversible, for detlooenlat ion ispiodticed as soon as ihe fac- 
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tor which produced the flocculation disappear!?, and the author considers 
precisely the process of floculation, due to electrolytes in general and to lime 
in particular 

Custom has fulh confirmed the effect of certain fertilisers on the struc¬ 
ture of the soil; thus the prolonged use of nitrate of soda induces an increas¬ 
ed tenacity in the soil; it deflocculates clay so much as to cause it to be 
carried awav in considerable quantities by drainage water. However, 
the most remarkable and important fact in practical agriculture is that of 
the improvement of the structure of the ‘>oil produced by liming; the ex¬ 
perience of numeious generations has confirmed that liming, in the propor¬ 
tion of r to 2 tons per acre, greatly reduces the tenacity of clay soil 
and makes it easier to plough and drain. However, variations may 
lie found and this comes from the fact that clay is easily flocculated by 
lime whereas silt is not. 

The flocculation of the soil particles seems to correspond only to the 
flocculation of suspensoids, uhich is based on the theory of the isoelec¬ 
tric point, there is, therefore, «}osso modo a norm between the flocculation 
power of electrolytes and the valency. 

The flocculation of clay by lime is a most important exception, 
because it does not agree with the electric theory, it it was so, the hydroxyl 
ion would have stabilised the suspension To explain this anomaly the 
transformation in the soil of the lime into bicarbonate, and the action 
of the latter as flocculant, would have to be admitted but this explana¬ 
tion is not very plausible, and note should be taken of 

1) The different effect on clay and on fine silt 

2) If two similar suspensions of clay are treated with calcium 
hydrate and bicarbonate, in equivalent quantities, flocculation is much 
more rapid with the former, the contrary occurring with fine silt. 

In studying the effect of alkalinity on flocculation by means of a cal¬ 
cium salt, in clay and fine silt suspensions it was found that the flocculation 
of clay by calcium nitrate is greatly intensified,even as regards the volume 
of coagulum, by the addition of a small quantity of ammonia, whereas the 
flocculation of fine silt is retarded by the alkaline addition ; the anomaly 
of the flocculation of clay by means of lime, which is favoured by the 
hydroxyl ion, is thus confirmed. 

To explain the mechanism of flocculation in the soil it is therefore ne¬ 
cessary to take into account two important chaiactets of clay. 

1) It reacts easily, with exchange of bases, and of solubility 
in adds; 

2) The day particles do not present in water a well defined solid 
surface to the liquid, but colloidal and silicious matter passed 

Ou the basis therefore of power of reaction, and on the protection which 
clay enjoys, three cas*s of flocculation may occur:— 

a) Direct flocculation , in which the flocculant acts as on non-reac- 
tive and unprotected particles, the action being even more or less retarded by 
the protection of the day particle, but this case occurs but rarely and then 
only under the action of salts or colloidal hydrates of iron and aluminium. 

[195] 
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( b) Indirect flocculation , where the products of a preliminary reac¬ 
tion such as exchange of bases or solution, act as flocculants ; there is no 
doubt that when using neutral salts, this kind of flocculation is brought 
about to a certain degree by the exchange of bases: flocculation of the day 
by means of adds also appears to be due largely to the indirect action of 
aluminium in solution. 

(c) Abnormal flocculation , in which the flocculant reacts with the 
emulsive protective matter, and forms a coagulum, which carries the par- 
tides with it; this kind of flocculation of day seems to be of the greatest 
agricultural importance because it gives a plausible explanation of the ab¬ 
normal flocculation of day due to lime. 

To sum up; although the mechanism of flocculation in soil does not 
appear to be f unda mentally different from that of flocculation of suspensoids 
alone, the flocculation of clay by lime constitutes a process of a distinctly 
different type ; it is an emulsoid phenomenon which is due to the reaction 
between caldum hydrate and colloidal silica, on the one hand, and, on 
the other, to a special colloidal condition of clay, different from that of 
other fractions of the soil, and of kaolin itself. 

796 - Formation of Nitrate in the Cultivated Soils in Illinois, U. S. A. — whiting, 

A. Iy. (Chief in Soil Biology), and Schoonover, W. R. (Associate in Soil Fertility), in the 

University of Illinois , Agricultural Experiment Station Bulletin , No. 125, pp. 1-63, TJrbana, 

Ill. Mardh, 1920 - * 

The aptitude of a soil to produce a large amount of nitric nitrogen, 
sufficient to satisfy the requirements of growing crops, except for leguminous 
crops, and this in spite of washing by rain, constitutes one of the principal 
factors of a greater and more economic production of food, whence the im¬ 
portance of systematic study of nitrates in cultivated soils. A series of ob¬ 
servations, which lasted a year, was undertaken with this object on exper¬ 
imental plots at two farms of the Agricultural Station of Illinois* It was 
thus possible to measure systematically the percentage and rate of formation 
of the nitric nitrogen in the soil, up to a depth of 15 cm., in soils treated 
and cultivated in different ways, and it was possible to determine their in¬ 
fluence as well as that of the season and rainfall. 

The principal factor which favours the production of nitrates in the 
soil is the manner in which the soil is treated. Climatic factors govern 
the course of the formation of nitrates, but the quantity produced depends 
on the treatment of the soil; crude mineral phosphate is an important ele¬ 
ment for increasing the production of nitric nitrogen, and this effect is 
greater with good rotations of crops than if the latter are inadequate, but 
a complete application of organic matter (plant debris and turn 1 yard 
manure) of phosphate and lime causes a greater and more rapid formation * 
of nitrates than if organic matter and lime, or organic matter alone, are 
used. This application will satisfy the requirements of abundant crops, and, 
at the same time, dispense with the purchase of commercial nitrogenous 
fertilisers. 

It is proved that the nitrogen of clover and of sweet trefoil, dug in during 
April and May, furnishes nitrates for the subsequent rotation exop, and 
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although farmyard manure is equally efficient for nitrification, especially 
if it is applied with phosphate and lime, it does not nitrify to the same 
extent and with the same speed as the above mentioned leguminous plants. 
Active organic matter also greatly increases the provision of nitrogen 
in dark sandy silt soils. The best rotation for the formation of nitric 
nitrogen is that in which leguminous plants are used as green manure and 
where two crops, consuming large quantities of nitrogen are not planted 
in succession. 

The maximum production of nitrates is noticed generally in June, 
with maize and soya beans and in May, with wheat and oats. The rate of 
formation of nitric nitrogen varies according to the season in the following 
manner: — 

a) At the end of spring and beginning of summer, the period of 
greatest formation and accumulation; the optimum of temperature and 
humidity is found at this season; 

b) at the beginning of autumn there is often a second period of ac¬ 
tivity in the production of nitrogen, which constitutes a second degree of 
optimum for nitrification; 

c) at midsummer, small production of nitrates, unless the weather 
is cool and there is a sufficient amount of humidity ; 

d) in winter the formation of nitric nitrogen has never been re¬ 
corded. 

The most efficient cultural treatments which reduces the losses of ni¬ 
trogen by lixiviation, is the presence of vegetable debris; a growing crop 
also decreases these losses. 

The greatest consumption of nitric nitrogen, estimated by the corre¬ 
sponding dimunition of nitrogen in the soil coincides for maize with the period 
of greatest visible growth, which takes place generally between June 25 
and July 15; for wheat and oats, the greatest consumption takes place 
earlier, towards the middle of May or the beginning of June, and, in the 
cases investigated, earlier with wheat. The period of greatest consumption 
of nitrates, as well as the rate and percentage of their production, axe directly 
connected with the treatment of the soil; thus according to the author, 
plots suitably treated gave earlier and greater quantities of nitric nitrogen, 
than those not so well treated, and in the former the renewal of the formation 
of nitrates took place also earlier and more abundantly. 

797 - Chemical and Biological Researches on the Soil of a Wood of Hypertrophied 
Spruce trees’ in Denmark. — Weis, F. and Bondorf, K A., in Vet Forstlige Fors- 
gniesen i Danmzrk , Vol V, 3 To. IV, pp. 343-352, fig. 1, Copenhagen. 1920. 

The chemical analyses of soil on which some hypertrophied spruce 
trees were growing showed that this soil was very rich in nitrogen both 
absolutely and relatively to the fertilising mineral matter. The reason for 
hypertrophy of the spruce trees should therefore doubtless be found in this 
lack of balance in the assimilable fertilising matter, causing an exclusively 
nitrogenous nutrition of the trees. 

The nitrogen contained in the soil examined, under favourable condi¬ 
tions, easily assumed a nitric form, but the cause of this intense nitrifica- 
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tion cannot be explained except by considering that it is produced in a very 
acid soil. That this is due to biological factors is proved by the fact that 
on sterilising the soil in question, nitrification ceases. In investigating 
the influence of different substances on this nitrification the remarkable 
fact has been noted that peptone hinders it and that sulphate of ammonia 
becomes nitrified very incompletely or not at all, unless calcareous matter 
is added. 

The attempt made by the authors to isolate the forms of nitrifying 
bacteria were not successful; soil cultures in Winogradsky's solution were 
always negative; it may be that the nitrifying bacteria ate not the only 
active ones in very acid and humiferous forest soils (i), 

798 - Soil Protozoa. — Crump, X,. M., (Rothamsted Experimental Station), I. Numbers 
of Protozoa in certain Rothamsted Soils. Tht Journal 0/ Agricultural Sncnct , Vol. X, 
Part. 2, pp, 182-198, figs. 20, bibliography of 23 works Cambridge April, 1920. — II. 
Cutler, D. W. (Rothamsted Experimental Station), A Method for Estimating the Num¬ 
ber of Active Protozoa in the Soil. Ibid., pp. 135-143, bibliography of 10 works. — 
III. Cvrov, A., and Sawuoroi, G* (Istituto d’igiene della R. UnivelsitA di Torino), 
Untersuchungeu uber die Microfauna der Brohen aus Rcisgegenden, Cmlralblatt ptt Baku, 
etc., II. Abt , Vol +2, No 15-16, pp. 393-3<)h, 6 Tena, Oct 10, 191 j —TV. Cvm>\, 
A. La microfauna del suolo in rapporto alle colture, II CuHnatotc , Year LX VII, No, 12, 
PP- 357 - 350 . Casale Monferrato, April 30, 1921 (2) 

I. — Determination of amoebae and also, in certain case, of di¬ 
lates and flagellates in samples of soil taken irom different fields at Ro¬ 
thamsted ; the conclusions arrived at are that flagellates, amoebae, and 
thecamoebae are usually present in the soils in the trophic condition, that 
is to say feeding, and in comparatively large numbers so that here is an 
extensive population actively in search of food. The protozoan fauna is 
practically confined to the top 15 cm. of the soil. There is a definite 
inverse relation between the numbers of bacteria and amoebae present in the 
soil. The amoebae are insensible to variations in the moisture and tempe¬ 
rature of the soil and to rainfall; the richer the soil in organic matter the 
more abundant are the protozoa, especially amoebae and thecamoebae. 

II. — Up to the present most methods of determining protozoa in 
samples of soil give tlxeir total number, but what is required to l>o 
ascertained approximately is tlie number of those in an active condition 
and not encysted. With this object, the author proposes a fractional meth¬ 
od of determination, by which the total uumter of protozoa is first ascer¬ 
tained by means of a dilution process; a fresh |>ortion of soil is then treated 
with 2 °' 0 hydrochloric acid for a night; in this way all active forms are 
killed ; the number of encysted protozoa is next ascertained by the dilution 
method and tlie number of active forms is ascertained by subtraction. 

Ill and IV. — Investigations made on 6 types of soil from Vcrcelli 
(Novaia) and Mortara (Pavia) show tlie constant presence of amoebae; 
the following are the numbers of different forms of protozoa per cubic cen¬ 
timetre of culture fluid (average of 4 dilutions of the 1/10 soil extract 
diluted m nutrient solution in the proportions i /loo , '/ fooo , »/ioooo. V 10M0O . - 

' (1) See K., 1910, No. 17?. (Kd .) 

(2) See R., Nos. ij, jr>7 and fijh. (/M,) 
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Soil 

Amoeba 

Flagellates 

Ciliates 

Total 

Clover. 

. . 3/0 uoo 

120 OOO 

It) OOj 

506000 

“ Marcita ” (artificial meadow). 

. 70 000 

200 o< M» 

*5 000 

315000 

Irrigated meadow. 

. . 150000 

37000 

absent 

ib7 000 

Submerged 1 ice-field. 

. 125000 

absent 

» 

12 5 oof 

Wheat after rice. 

• ■ 17000 

u 

> 

17 non 

Dry rice-field. 

. . IO OOl» 


i 

Io oou 


Clover in rice-field soils grown twice in succession does badly and the 
clover fields soon show signs of exhaustion ; the “ marcite ” and irrigated 
meadows rich in organic matter have also a rich micro-fauna. 

To prevent damage caused by a lapid increase of protozoa in the scil, 
the author recommends the application of potash salts, phosphates, 
calcareous compounds, as well as special tillage of the soil, special rotations 
of crops which serve to correct and modify the condition of exhausted soils, 
that is to say which tend to the “ marcescenza," in place of disinfection; 
but the best results will be obtained by an intelligent change in the system 
of cultivation. 

799 - Production of Mineral Phosphate in the United States in im- I. Engineering 
and Mining Journal , No. 22, p. 908, New York, May 28, 1*121. — II. The Atnerican 
r < rhltZLYy Vol. LVI, No io, p. 54. Philadelphia, May 7, i«mi. 

According to data collected from all the producers at the commence- 
ment of April, 1931, by the United States Geological Survey the production 
of phosphates in the United States in 1920 greatly exceeded that of any pre¬ 
vious year. The quantity mined and sold was 4 103 982 long tons, that 
is to say about 1 million tons more than in 1913 when the production 
was exceptional. The total sales amounted to $25 079 572 that is to say 
more than double those of any other year. 

The average sale price of the whole output was £6.11 per long ton 
as againt $3.10 per long ton in 1919, 

The production in Florida was more than doubled, the quantity 
of pebble extracted having increased by more than 1.5 million tons South 
Carolina produced 27% less than in 1919; Tennessee increased its'produc¬ 
tion by 100 000 long tons, or 18 % and an increase of 223 % is reported 
in the production from Idaho and Utah. The production of the Western 
States of the Union (chiefly due to Idaho), amounting to 17 000 long tons 
in 1919 rose sharply to 55 000 long tons or more in 1920. 

Table I. — Mineral phosphates exported from the United States in 1920* 

I Quantity | Value 

Long tom Metric tons Dollars 

344 & 96 349 610 4 496 457 

693 355 704 481 5 593 &*4 

31761 32271 500904 

Total . . . 1 070 919 1080 309 10 301170. 


[708-700] 


High grade hard rock 
Land pebble .... 
Other classes. 
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The total exports in 1919 were 378 731 long tons valued at $3 567982 
Table II sums op the output of the industry during the last< 8 
years:— 


TabIvE II. — Mineral phosphates sold and exported from the United States 
during the period 1913-1920. 


Tear 

Quantity sold 

Quantity exported 

Proportion of 
exportation 
output 


Long tons 

Long tons 


1913. 

3 III 221 

1 366 508 

44% 

1914. 

2 734 °43 

964114 

35 „ 

1915 . 

1 835 667 

253 421 

14 

1916. 

1 982 385 

243 678 

12 

1917 . 

2 584 287 

166 358 

6 

1918. 

2 490 760 

143 455 

6 

1919. 

2 271 983 

378 731 

17 

1920. 

4 103 982 

1070 012 

26 


Tabus UL — Mineral phosphates mined and sold in the United States 

in 1919 and 1920 



1919 

I 1920 


Quantity 

Total 

value 

Average 

value 

Quantity 

Total 

value 

Average 

value 

Florida: 

Long tons 

Dollars 

Dollars 
per long ton 

Long tons 

Dollars 

Dollars 
per long ton 

Bald rock .... 
Soft rock .... 
Eand pebble . . , 

285 467 
14498 
1 360235 

2 452 563 
196 318 
5149 048 

8.59 

13-54 

3-79 

400249 
13 953 
2 955 182 

4 525 191 
190 551 
14 748620 

11.31 

13-66 

4-00 

South Carolina: 

1 660 200 

7 797 929 

4.70 

3 369 384 

19 464 362 

5.78 

X#and rock. . . . 

60 823 

308 968 

5.08 

44*41 

367209 

8.32 

Tennessee . 







Brown rock (i) . . 1 
Bine rock .... 

475 475 
58550 

3123 565 
290 9 51 

6.57 

4-97 

556 *77 
78 67I 

442576* 
5*8 234 

7.96 

6.50 

Western States (2) 

! 534 025 

16 935 

3 414 516 
69855 

6.39 

4.12 

634 848 
55609 

4943995 

304 006 

7-79 

5*47 

Totals and averages . 

% 271 988 

11 591 298 

5.10 

4 103 982 

25 979 572 

5.11 


(1) Including the brown rock of Kentucky. — (2) 1919: Idaho, Utah and Wyoming; 
1920 : Idaho and Utah. 
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800 - Phosphates of Nauru aud Ocean Islands. — Steel T., in Journal 0/ the Society of 
Chemical Industry, Vol. XE, No. 6, pp. 59,61 T. London, March 31, 1921. 

Detailed analyses of the different kinds of phosphates from the island 
of Nauru and Ocean (1) are rare ; therefore the author gives in a Table, 
complete results of analyses of 16 samples of phosphates, 2 of which(Nos 
6 and 16) are from the Ocean Island. 

Some samples contained but traces of iron and alumina and a good 
many of them contained varying, but always small, quantities of fluorine. 
The appearance of the samples would suggest that it was a case of 
guano accumulated over the years Of the phosphoric acid, a part only 
was found in the form of tricaldum phosphate and the proportion of te- 
tracaldc phosphate was variable, as in other natural phosphates. 

801 - The Physical Chemistry of Basic slag. — desch, c. h, (Professor of Metallurgy 
in the University of Sheffield, (Transactions of the Faraday Society, Dec. 1920)* in 
The Chemical News , Vol. 122, No 3177, pp. 102-103. London, March 11, 1921. 

Complete physico-chemical knowledge of basic slag, is still lacking, 
in spite of the many excellent researches made regarding it. Chemical 
analysis has, indeed given the proportions of oxides of the metals and met¬ 
alloids contained in it, and the sulphur content is also known, but there 
are many discrepandes regarding the nature of the phosphates and silicates 
and also, among the minor constituents, regarding that of the sulphides. The 
fact that perfect crystals have been isolated gives no assurance that they 
are identical with the ordinary constituents of the mass of the slag or that 
they are substances that are mineralogically homogeneus. 

The essential constituents of basic slag are the oxides of iron, manga¬ 
nese, caldum, magnesium, silicon and phosphorus, whilst the sulphides of 
caldum and manganese and the fluoride of caldum should be considered 
as accessory; a state of oxidation only is considered although the iron may 
be found both in a ferric and ferrous state. 

In basic slags containing more than 40 % of lime, the latter is found 
chiefly in the form of orthosilicate (Ca a Si 0 4 ) which may produce by ex¬ 
cessive fusion, glass, in which are incorporated small crystals of phosphor¬ 
ic mineral; and this structure complicates the determination of the consti¬ 
tution ot the dags. Regarding phosphorus, it should be remembered that 
anhydrous phosphates of iron (ferrous or ferric) that are stable at high 
temperatures are unknown on the contrary for caldum phosphates. Be 
that as it may, many writers have shown that the silico-phosphates are 
the prindpal constituents of phosphatic basic slags. 

The first of these compounds has been described by Carnot (1883; 
formula ta* (P(>4) 2 . Ca 2 SiO^; Stead and Risdaee next describes crystals 
of another compound containing phosphate and silicate (1887; formula 
40a* (PO^a, CagSiOg); other similar compounds were also described and 
in 1911, Kroee added to them another Thcmasite (Ca 3 (P 0 4 ) 2 , 3 Ca.O 

(1) See Intern^ ncrsrvL Institute of Agriculture, Production et consomrnation des 
engross chimiques dans lc monde, 2 nd edition, p. 12, Rome 19x4. {Ed.) 
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Ca 2 SiO,) Previously (1S83; Hu.cu vstuor- baa described the tetraphosphate 
(4 CaO. PA), which had long been considered as the essential com¬ 
ponent of agricultural slags, but it is no longer probable that the silico- 
phosphates are mostr aluable for that purpose. Generally all the compounds 
are described externally, but little is known of their mineralogic.il indivi¬ 
duality . It should be remembered that, as a iule, in these compound® 
calcium may be replaced more or less by jron or other metals, and that 
slags can be found with such an analysis that they will come under the for¬ 
mula of Thomasite It does not follow that these slags should be conside¬ 
red as individualised compounds, but rather as entectic mixtures simula- 
ting pure crystals; the fact that phosphorus can pass in solid solution in 
silicates of iron should not be overlooked. A micrograpic examination 
of the surface generally gives more information then the examination of 
sections, although the use of polarised light on the latter may be a good 
way to identify the minerals. 

The sulphides enter into solid solution, but not to any extent; thev 
remain partly in the form of insoluble globules. The fluorides are combined 
with phosphates to form minerals of the apatite class, which is the reason 
for the non-assimilability of fluoriferous slags. 

This is about all that can be really definitely said regarding the consti¬ 
tution of basic slag and further research is absolutely necessary. 


802 - The Ash of the Green Husks of Almonds as an Industrial Product. — de do- 
minicis, A. (I/aboratorio rii chunk a agraria della R. Scuola Sup. di Agricoltuia, Por- 
tici), in Annalt della R Scuola Supcriarc dt A^ruolfura iff Pnriici, Sect II, Vo! XX, 
pp 11. Portid, i<)20 

The production of almonds in Italy is developing greatly; among tree 
fruits it comes immediately after that of the citrus plants in point of yield, 
so that, for almonds also, Italy holds the first place, its average production 
for 1909-1916 being i 564 000 quintals of almonds, that of Spain was 
less, 993 200 quintals, that of France and other countries was still less 
again. 

A few years ago the whole value of almonds consisted almost eutirdy 
in the kernel; the shell, which bums easily was used for fuel; the green 
husk was used chiefly as green food for sheep who eat it greedily. It is 
only during the last few years, and especially in Sicily, that the industrial 
utilisation of the ash of the green husk of almonds has commenced. The 
ash is rich in potash and is sold to soap manufacturers. 

As soon as the almonds are gathered, the green husks are separated 
from the rest of the fruit, and reduced to ashes in the fidds in ovens made 
with circular stones ; when cold the ashes are ready for sale. A few years 
ago the price of the ashes was 8 tc 12 lire per quintal, but after the 
commencement of the war it went up to 177 lire in 1916 and in 1920 
it was more than 100 lire per quintal. 

Analvsis of the ash dried at 105° or 110° C gave the following re¬ 
sults : — 
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Sand and carbon . ■ 

Per cent. 

. . 3.06 

Phosphoric acid t . . . 

Per cent. 

■ - 3-15 

Ferric oxide .... 

. . 2.03 

Sulphuric anhydride . • 

. . 1.10 

I/ixne. 

. . 1 6.24 

Carbonic dioxide. • • • 

. • 23 . 1)0 

Magnesia. 

. ■ 3.29 

Silica . 

. • 1.27 

Potash. 

• • 43.71 

Chlorine. 

. . 0.1.J 

Soda. 

• • 2.73 




The author has examined the green husks of 14 Sicilian varieties and 
has obtained the following extremes: — Green husks % of almonds 
25.55; water % of green husks 14.49*25.85; ash %, of dry green husks 
7.35-12.80; potash % of ash 43-76-56-75 ; soda % of ash 2.04-8.27. The 
ash of the green husks is extraordinarily rich in potash, richer than any 
other vegetable ash. Their content in potassic carbonate can be estimated 
without fear of error at more than 70 % So that if the proportion of 
green husks of almonds is fixed at 40 % on average, for. a production 
of 1 564 000 quintals of almonds per year, there are 625 600 quintals of 
green husks; taking the ash from the green husks in an undried condition, 
an average of 8.6 % of ashes may be calculated, which gives 53 8or 
quintals of ash with 37 660 quintals carbonate of potash. 

There can therefore be no doubt of the much greater economic advan¬ 
tage of incinerating the green husks, than of using them as food for sheep ; 
their use as a fertiliser is irrational, as the author has ascertained that the 
green husk decomposes with difficulty and very slowly; incineration on 
the other hand is an operation which, without expenditure on installation 
and fuel gives large quantities of potash, which the plant draws from the 
sub-soil with a minimum reduction in the reserves of the land cultivated. 

The author has also analysed the shells of two varieties of Sicilian 
almonds: — Water % of shells 13.13-13.68 ; ash % of dry shells 0.45 
0.58; potash% of ash 30.79-39.15 ; soda % of ash 2.25-5.34. The potash 
content of the ash of the shells is also high, and can be estimated at more 
th?n 50 % of potassium carbonate; the shells * however, are much less 
rich m ash; the res. due which they leave compared with the moist sub¬ 
stance, is only 0.45 %; so that calculating t 251 200 quintal of shells out 
of 1564 000 quintals of almonds there are 5630 quintals of ash with only 
2815 quintals of carbonate of potash ; it is therefore preferable to continue 
to use the almond shells as domestic fuel. 

Regarding the destination of the ash of green husks of almonds, the 
idea of using them as a fertiliser should be abandoned because of their high 
alkalinity, their industrial use for the preparation of concentrated lyes, 
or for the extraction of carbonate of potash is best. 

803 - Halophytes as Potassic Manure — See No. 800 of this a 

804 - On the Fertilising Action of Sulphur. --Ciiauzit, j. in the Compics remius des 
Seances dc V Academic d'Agriculture de France, Vol. Vlf, No. 21, pp, .| 03 - 4 *H. Paris, 

b June 1, IQ3I, 

After many years of experiment, the author thinks it possible to draw 
a certain number of conclusions with regaid to the use of sulphur as a 
fertilising agent. 

{ 802 - 804 ] 
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1) Sulphur distributed m cultivated soil has a very distinct action, 
shown by an increase of the crop, varying according to the greater or less 
quantity of organic matter existing in the soil, extent of surfa e in contact 
and the greater or less time of contact 

2) The action is proportional to the quantity of sulphur used, a 
quantity which apparently should be fixed, economically and practically, 
between 400 and 600 kg. per hectare. 

3) The sulphur should be applied as long as possible before the pe¬ 
riod during which the plants have an intense need of nutritive elements. 
In other words the sulphur should be applied in the autumn or the beginning 
of winter and with it should be dug in farmyard, or other organic, ma¬ 
nures whereas, in the case of application early in the autumn (with farm¬ 
yard manure) 200 kg. of sulphur per ha. g ves good results, the quantity 
should be raised to 400 kg. when manuring is done in winter. 

4) The effects noticed (increase of crop, more healthy plants, greater 
resistance to drought, decrease or disappearance of certain diseases), are due 
to the fact that sulphur sets free and renders assimilable the nutritive ele* 
ments in the organic matter and certain mineral matters (potash) of 
the soil. 

805 - Botanical Identification of Bxotic Spects of Phaseolus. — Thanh giung, m the 

Comptcs rendut de VAcademic des Sciences , Vol 172, No n, pp 1136-1438. Pans, 
Tuue 6 , 1931 

Those very small kidney beans, generally green, which botanists or¬ 
dinarily group under the single general name of Phaseolus Mungo , are cul¬ 
tivated and eaten in various tropical countries. Linnaeus, however, 
distinguished two species: — Phaseolus Mungo and Phaseolus radiaius 
Later Roxburgh added a third species. Phaseolus aureus . But the very 
great resemblance in form and size shown by all these seeds have caused the 
three names to be considered as synonyms. Only more recently, in 1914, 
Piper of the Department of Agriculture revising the genus Phaseolus , 
has re-established, besides the species Ph. Mungo , the species Ph. aureus 
Roxb., and he regards Phaseolus radiaius L- as the ancestor of PA. aureus 

It is nevertheless difficult to distinguish three kinds of seeds so close 
to each other when, especially in collections, they are not accompanied, as 
is generally the case, by other parts of the plant. Now in the course of a 
general investigation of the seed tegument of Leguminosae, the author 
noticed that the structure of these teguments differs considerably in 
various species, which enables the different species to he distingui¬ 
shed. 

First of all, the seed teguments of Phaseolus Mungo and Ph. aureus 
are dearly distinguished from the teguments of Phaseolus vulgaris and 
Ph. muUlftorus by the number of layers which form them and is 3 in¬ 
stead of 5. On the other hand, the teguments of certain other members 
of the genus Phaseolus , such as Ph. calcaratus , have also 3 layers, but the 
sub-epidermal layer is quite different. In the tegument of the seed of Pha¬ 
seolus Mungo are found from the outside inwards : — 
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1) An epidermal layer formed of cells of which the cellular cav¬ 
ity, which contains a green substance, is club-shaped; the cavity, very 
narrow above, becomes very wide at the point of contact with the sub 
epidermal layer; 

2) A sub-epidermal laA^er in which the cells, which also contain a 
green substance, are dumb-bell shaped with equal extremities, the cells 
having all hexagonal passages regularly between them; 

3) A parenchyma with thin walled cells, elongated tangentially, 
those in the last layers being much flattened. 

In Phaseolus aureus, the number of layers is also 3, but the cells of the 
sub-epidermal layer, whilst also constricted in the middle, are not so clearly 
dumb-bell-shaped, for the lateral walls of the cells are more regulary con¬ 
cave instead of being almost straight in the constricted part. Consequent¬ 
ly the passages, on a transverse section, are roughly oval and have not, as 
in Ph . Mungo, the form of a radially elongated hexagon. Lastly the pres¬ 
ence of these passages is not so constant as in Ph. Mungo ; the passages 
may be wanting here and there. 

Generally, the seeds of Ph . Mungo have a blackish green tegument more 
or less spotted with orange yellow, with the hilum slightly projecting, 
while in those of Ph. aureus the tegument is more uniformly green with 
a hilum not at all or scarcely prominent The “ dau xanli ’ or green 
kidney bean of Indo-China distinctly belongs, by the character of its 
seed tegument, to Ph. aureus, as had previously been recognised morpho¬ 
logically by Merux and Chevalier. 

S06 - Detection of Hytfnet^anic Aeid In Natural Cyaniferous Glucosides by two 
MicrOCristalilne Reactions (i). — Denices G., in the Cornpti i nndus dts Seances dc 
hi Sociile de Biologic, Vol. I, XXXIV, No. o, pp. 3og-3io. Paris, Feb ij, 

The reaction suggested by the author for the detection of prussic acid 
— 1) The production of oxaluramide by the action of NH 3 on alloxan 
in the presence of HCN (which acts as a catalyst) ; 2) the production of 
murexide by the action of pyridine on alloxan in the presence of HCN. 

The alloxan reagent is prepared in a few minutes by heating slightly 
in a strong test tube until quite dear, a mixture of x gm. of pure uric acid, 
1 cc. of nitric add (1.39-1.40) and 1 cc. of water. To the deer liquid is 
added 50 c<. distilled water. To use this reagent for the detection of HCN 
in plants containing cyaniferous glucoside, a few grammes of the plant pro¬ 
duct axe grated or ground, and pounded in about the same weight of water, 
then placed in a very short test tube, a kind of glass cup with wide spread 
edges not more than 3-5 cm. long ana 15—18 mm. in diameter, filling it to 
within a few millimetres of the mouth, and left alone for a few hours. 
At the end of that time the cup is covered with a sheet of glass at the centre 
of which is placed a small drop (2 —3 mm in diameter) of the alloxan rea¬ 
gent rendered a lka line at the moment of use by a very stnall quantity, 
of commercial ammonia diluted to x /s dropped into it by means of a point¬ 
ed glass rod. The glass is then turned over when placing it on the cup 

(1) See Dec. 1914, No. iiui ; /?„ Nov. n,r8, No. 1 227. {Ed.) 
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so that the reagent is on the tinder surface of the glass and in the centre 
of the mouth of the cup. 

After a time varying according to the conditions (degree of division 
temperature, glucoside content, etc.) in which the test is made (generally 
4 to 10 minutes) a thickening appears caused by crystals of oxaluramide 
in star shaped groups. 

By replacing the ammonia diluted to ^ by an (approximately) equal 
volume of pyridine, the reaction which is indicated by the appearance of 
fasciculate crystals, is still more delicate. Often the mixture becomes rose 
tinted owing to the action, on an excess of alloxan, of dialuric acid which 
is formed at the same time as oxaluramide and gives murexide. 

807 - Analyses of Saltbush Varieties (Atriplex spp ). and Fodder Values Determin¬ 
ed in. New South Wales (1). — Guthrie, F B.,in The Atjtcultural Gazette of New South 
Wales , Vol XXXII, Pt 3, pp 207-210. Sydney, March 1921 

The following 3 varieties of saltbush were identified and analysed at the 
Botanic Gardens, Sideny, in order to discover the potash value in each : — 
Creeping saltbush [Atriplex leptocarpa F. Muell.); red berried salt¬ 
bush [Chenopodium triangulate R. B.,) ana old-man saltbush (Atriplex 
nummidaria The v omposition of both crude ash and of pure ash exclusive 
of carbon dioxide, sand and charcoal are given in tabular form. A. lep¬ 
tocarpa was found to be the most satisfactory of the 3 varieties and showed 
in the first case (crude) potash content of 34 96 % compared with 29.96 % 
C. triangulate and only 13,88 % A . nummularia ; and in the second case 
(pure) a potash content, of 41.88 % 39.29 % and 15.69 % respectively 


Tabi,e I. — analyses of ash of saltbush . 



Atriplex leptocarpa 

Chenopodium triangulate 

Atriplex nummularia 


Crude 

Pure 

Crude * 

Pure 

I Crude I 
' 

Pure 


ash 

ash 

ash 1 

ash 


ash 

Carbonic acid . . . 

10.36 % 


15-22 % 


7-69% 

._ 

Sand. 

5.56 


6.86 

— 

1 2.44 

— 

Charcoal. 

0.60 


1.68 , 

— 

I.40 

— 

Silica . 

4 S3 

5.78% 

4-25 

5-56% 

1 2.16 

2.44% 

Iron and alumina • 

0.93 

I-K 

2.7S 

3 b 4 

I 3-85 

4-35 

I/ime. 

7-36 

882 

15 *4 

19.85 

5-29 

5.98 

Maguebia.. 

3^4 

4.72 

3 - 1 ° 

5-10 

| 1-94 

2.20 

Polabh. 

34 -yS 

41.8b 

29 96 

39-29 

13-88 

15.69 

Soda 

8.38 

10.04 

5-55 

7.28 

32 -t :5 

36.34 

Chlorine . 

23.87 

28.59 

12.64 

16.60 

| 3°-25 

34-*9 

Sulphuric acid , 

2.80 

3.35 

2.94 

3-86 

4-4 & , 

5-04 

Phosphoric acid 

1.98 

! 2-37 

,1 I - 9 b 

2-57 

1.49 

1.68 


105.57 

106 66 

102.08 

103.81 

107.00 j 

107.91 

Deduct oxygen equi¬ 
valent of chlorine. 

5-38 

6.44 

2.85 

3-74 

6.80 

771 

1®0.1» 10®.M 

(1) See K , July, 1931. No Fos (Ed.) 

11 ms 


1 10*.*® t 

1 ®®»*0 
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Some years ago the author made some analyses to determine the fod¬ 
der value of several varieties of salt bush from Bourke and Hay in New 
South Wales. The figures are calculated to dry substance, owing to the 
variation in moisture content on arrival at the laboratory. When quite fresh 
the leaves contain normally about 75 % water. The specimens examined 
were: A, nummularia ; Rhagodia fiardbolica, R. Billiardieri , A. halimoides , 
A. Angulata, and one unidentified specimen. 

In addition to this in order to compare the fodder value of salt bush 
with that of other common green fodders, the following table has been 
compiled, in which the analytical figures are presented in the usual form 
and recalculated to a moisture content of 75 %. 


Table II. — Comparison of saltbush with other green fodders. 



Average 

Average 



• 



3 samples 
from 

of 3 sample 
from 1 

1 Maize 

Sorghum 

Lucerne 

Timothy 


Bourke 

Hay 

: 

1 




Water .. 

75 - 0 ° % 

1 

75 -oo% 

79-3 % ^ 

1 

79 - 4 % 

71 - 8 % 

61.6% 

Oil ..... .. 

o -47 1 

0.61 

o -5 

0-5 

1.0 

1.2 

Albuminoids. 

2-37 

2.52 

1.8 


4.8 

3-1 

Carbohydrates. 

10.55 

7-78 

12.2 

! 11.6 

12.3 

20.2 

Woody fibre.. 1 

3-52 

3-98 

5 *o 

6.1 

7-4 

11.8 

Ash. 

[ 8.09 

IO.II 

1.2 

1.1 

2.7 

2.1 

Percentage of common ash. 

53 -o 6 % 

51-03 % 

— | 

1 — 1 

1 

1 


A comparison of the above, shows that saltbushes take a high place 
among green fodaers, the amounts of carbohydrates and albuminoids being 
high, and the woody fibre relatively low. The hign content of mineral mat¬ 
ter, especially of common salt, is of course characteristic. In discussing 
their merits as fodder, it should be remembered that saltbushes possess 
natural advantages over the ordinary cultivated crops or pasture grasses. 
They flourish on land which will not support other fodder crops; they 
resist drought to an exceptional degree ; are indigenous, and require no 
cultivation; are relished by stock, and are exceedingly prolific and 
easily propagated. 

It appears, however, that in spite of the universal recognition of these 
facts by stock owners, there is some danger of these plants becoming less 
abundant *than formerly, through overstocking and other causes. In 
California, a number of species have been imported from Australia for the 
purpose of cultivation or the alkaline soils of the State. The author con¬ 
siders it practicable and profitable to encourage the spread of these plants 
in the drought stricken districts of New South Wales, and to propagate by 
seed, cuttings and root. In good seasons there seems to be no reason why 
saltbush should not be cropped like lucerne and conserved as dry fodder 
for times of drought 

[80S] 
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808 - Cornu^ncament of Work at the New Plant Breeding Station at Aberystwyth 

(Wales). — Stapledon, R G, in The Journal of the Ministry o'- A rzcuUun, No 7, 
pp 630- 639, 5 figs, yto &, pp 739*71-2, fig*. 2 London, Oct and Nov 1920 

The climatic and soil conditions of Wales are very distinct from those 
of th e neighbouring English counties and require the solection of types with 
special characters suitable to the local physical environment. An endow¬ 
ment made by Sir. Philips has recently enabled a Plant Breeding 
Station for Wales to be created, which began its work in May 1919, in 
close connection and association with the Agricultural College of Abery¬ 
stwyth 

The Station comprises: 

I. — A large laboratory for the practical work of students. It can 
accomodate 30 persons 

. II. — Three special laboratories for the staff, intended, for the investi¬ 
gation, selection and control of samples, microscopic observation, chemical 
analyses, etc 

III. — A special laboratory for Agricultural Botany and another for 
Plant Pathology. 

The Station is also provided with rooms for collections, storerooms, 
drying rooms, etc, and has at its disposal 100 acres of lana for selection 
tests and cultivation. 

Owing to the character of agriculture in Wales, a grassland country, 
the work of the Station from the commencement has been devoted to the 
improvement of grasses and leguminous forage plants 

To facilitate the study of individual plants sowing is made in movable 
boxes and the plants transplanted later. To prevent contamination from 
seed which may be in the soil, the soil used for the boxes is heated to kill 
such seeds, germination is started in incubators and the germinated seeds 
planted in the boxes; in this way a germination test is also provided. 
The ordinary arrangements to protect the plants from outside pollination 
have also been provided. 

Besides indigenous grasses and leguminous forage plants, several exot¬ 
ic species which may possibly be useful for hybridisation have been intro¬ 
duced, such as: — 

Tnfolium subterraneum , which gives a good crop late in autumn. 

Phalans nodosa , from South Africa, resistant to drought and frost. 

Danthonia pilosa, from New Zealand. 

Eragrostis abysstnica, not suited to the moist, cold climate of Wales. 

Trifolium alexandrinum, Hedysarum coronanum , C%cer arietmum, 
Chhris Guyana, and Andropogon halebensis also give completely negative 
results. 

Regarding the improvement of local varieties they should comply 
with the following requirements : — 

1) Lateness in flowering to prolong as much as possible the 
grazing season. 

2) Growth of leaves as compared with growth of stem. 

3) Good yield of hay (leaves). 

[ 808 ] 
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Most of the experiments made relate to Dactylis glomerate; investi¬ 
gations have beeen made both on indigenous varieties and on numerous 
Danish, American, and French types. 

The indigenous varieties proved superior to the exotic varieties in 
earliness and leaf production. They have all the character of popula¬ 
tion with distinct forms with which it should be possible to obtain, by se¬ 
lection, notable improvement in the direction desired. This work of se¬ 
lection has already been started. 

Among grain crops, oats is no doubt the most important. Two distinct 
types are required ; one for low elevations and flat country, the other for 
high elevations near the extreme limit for oat cultivation. 

At the higher altitudes Aven i st/i^osa and the native black oats are 
cultivated ; at lower altitudes, besides the local black oats, some new va¬ 
rieties such as " Abundance ” are grown. In any case earliness and •re¬ 
sistance to lodging are essential, combined with good production both 
in quality and quantity. 

The preliminary work is developing in three directions : — 

1) Critical botanical study of the native oats to ascertain their 
agricultural character and to classify them. 

2) Systematic study of oats in general. 

3) Comparative cropping experiments. 

It has been found from a preliminary examination that the local black 
(Ceirch du Bach) are polymorphous. The author thinks that 5 distinct 
forms can be isolated, among which one is grey. 

At present at least 154 varieties are being tried, among which will 
be chosen those which are most suitable for further selection and hybridi¬ 
sation. 

8o? - On a Probable Case of Complete Repulsion of Two Factors in a Di-hybrid. — 

T je b b bs, H., and Kooiman, H. 3ST., in Geneiica III, Part. 1, pp. 28-34. The Hague, 

Jan. 1931. 

By crossing the striped dwarf Prague kidney bean (seed with wine 
red stripes on a buff ground) with the light brown Dutch dwarf kidney 
bean the authors obtained in the F 2 plants in which the two parent types 
and the intermediate type were found in the ratio 1:1:2. The F z gene¬ 
ration confirmed this result; the brown specimens gave descendants ex¬ 
clusively of the brown type; the Prague specimens gave descendants 
of the Prague type, whilet the descendants of the intermediate specimens 
were divided into 1 brown, 1 Prague and 2 intermediate (as in F 2 ). 

At first the authors thought that it was a case of Mendelian segrega¬ 
tion of characters, in accordance with the typical diagram ol a mono- 
hybris, and admitting that the Prague type possesses in addition a ge¬ 
netic factor 5 which would determine the stripe by exerting an inhibitory 
action on the development of the colour. In a heterozygous condition, 
this factor would not completely* suppress the formation of the broym 
colour, and brown mottling on a buff ground, characteristic of the F t 
generation, would result. 

[968-9*9] 
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Subsequent research and records have shown that it was quite a dif¬ 
ferent matter and that it was a most interesting phenomenon, namely a 
probable case of complete repulsion of two factors in a di-hybrid. Genet- 
tic literature speaks of two types of mottling in seeds : — constant mottled 
races, and inconstant mottled laces. The latter are submitted to the ac¬ 
tion of a chromogenic factor present in the heterozygous condition, and, 
which Kooiman designates by the letter B. 

In the present case the brown kidney bean possesses the chromogenic 
factor B; the hybrid with striped seed would be heterozygous relatively to 
B; the Prague kidney bean ought therefore to have the formula bb and 
possess the factor S which determines the stripe. 

On the other hand, the brown kidney bean crossed with a number of 
other varieties which neither possess B nor S has never produced striped 
forms; the presence of S in the cryptomeric condition (hidden by B) 
can therefore be scarcely admitted. Only one possible explanation re¬ 
mains : — The brown kidney beans have the formula BB ss, the Prague 
kidney beans the formula bb SS and they differ by two factors, but the 
two factors B and S exclude each other reciprocally in an absolute 
manner. According to this hypothesis, the formation of gametes BS and SB 
is suppressed and there are only the gametes Bs and bS. The following 
combinations are obtained from them in the F 2 : — Bs X Bs = BB ss = 
brown kidney beans. 

Bs X Bs = BB SS = brown kidney beans. ) 1 

Bs X bS — Bb Ss = intermediate type of F x ( 

bS x Bs = Bb Ss = » » * \ 

bB X bs —iibb SS =*= Striped Prague type . ) 1 

On admitting the complete repulsion, which seens to explain these 
phenomena quite well, it is easy to picture the existence of a di-hybrid 
which carries out a diagram of division of character corresponding to that 
of a monohybrid. 

810;- Mass and Pure-line Selection to obtain Types of Noe Wheat Resistant to Brown 
Smut In Italy. — Morettini, A , in Le Staziom bpcnmciiialt A pane, Vol 1,111, Part 10-11# 
pp. 300-4.13. Modena, 1020. 

Results of a series of selection operations made with the object of 
obtaining types of Noe wheat less susceptible to brown smut [Tilletia 
Tritici Wint. and Tilletia laevis Kuhn). Both selection in bulk and selec¬ 
tion by pure lines were used. fe 

Selection in bulk. — During the year 1912-1913, 300 gm. of sound 
seeds from healthy plants, 500 gm. of sound seeds from affected plants, 
and the same quantity of seeds of Common Noe crops were taken. These 
seeds were infected with spores of brown smut from Tilletia Tritici (Bjerk) 
Wint., collected the same year and sown in 3 separate plots. At harvest 
time the plants in each plot were pulled up separately and the healthy 
plants, affected plants, healthy ears, smutted and partially-smutted ears, 
of Noi were counted. The percentages of healthy ears and smutted, 
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ears in the year of selection and control were approximately the same 
as those of 1911. 

Bats 



"soon?— 

... TOO 

~ trusted 

b) Seed selected from rusted or recently infected ears . . 61 

39 

1 

1 

Sound ears 

Smutted ears 

a) Control not infected. 

IOO 


b) Seed selected from rusted or recently infected cars 

c) Seed selected from sound ears on smutted tufts recent- 

6l 

39 

ly infected .. 

54 

46 

d) Control infected.. 

34 

66 


These are distinctly positive results. On the other hand, selection 
in bulk enables selection to be made on a large number of plants, and con¬ 
sequently makes it possible to test a large number of types in the variety, 
thus making future line selection more sure by the dimination of the 
types more susceptible to attack. 

Selection by pure unes. — In the crops of the 4th year of selection, 
10 heads of line, of which 3 were quite sound, 4 with sound and smutted 
ears, 2 with sound, smutted and partially smutted ears, were taken. For 
sowing the author took the seeds from the sound and partially smutted 
ears as indicated in the following table 


n . 
in . 

iv . 

v 

vi * 
vn . 

VIII . 

IX . 


sound 

J smutted 

sound and 
smutted 

sound j 

r . 

i 

2 

3 

X 

1 

1 12 

1 

1 

1 

6 

3 

j 

1 

1 12 

3 

1 

2 

1 5 


2 

1 

1 9 


1 

4 

2 

— 

3 

7 

1 — 

— 

3 

8 

1 — 

— 

A 

3 

6 1 

I 

—— 

4 


sound and 
smutted 


3 

3 


The sound seeds were collected from each ear, separately; they were 
infected the day before sowing with the spores of Tilletia Tritici and then 
sown separately. 

r$io] 
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Following on the elimination of the less resistant families and the mul¬ 
tiplication of those which responded best to selection, in 1917, of the 10 
•plants heads of line under examination, only 4 remained, that is to say, 
the descendants of plants heads of line I, III, VII and VIII. The reca¬ 
pitulatory Table indicates the percentages of sound smutted and partially 
smutted ears of the selected plants and the control plants during the 
three years 1915, 1916 and 1917. 


Comparison of the percentages of sourd smutted* and partially smutted ears 
in the selected crops and in the control crops . 


Years 

1 

Sound ears 1 

Smutted ears 

Partially 
smutted ears 



Per cent- 

Per cent. 

Per cent. 

1915. • • • 

Selected plants . . . 

71-13% 

27.21 % 

1.66% 

». 

Contiol plants. 

5°*55 

49-45 

0.00 

9 . 

Difference . . 

2 ft.58 

**.64 

1.66 

1916. • 

Selected plants. 

50.68 

37-1° 

12.78 

». 

Control plants. 

22.72 

1 76-84 | 

1-14 

- - - - 

». 

Difference . . . 

; 

1 »».»« 

| 

36.74 

11.34 

1917. • - - 1 

1 Selected plants. 

33-61 

40.73 

23.66 

*. 

Control plants. 

9.90 

86.46 

3^4 

9 . 

Difference . . . 

*3.71 

43.73 

*6.6* 


This Table shows a perceptible and constant difference in favour of 
the selected plants and that difference is still more marked, if the partially 
sound ears, very numerous in the selected families (in 1917 they constitu¬ 
ted 23.66 % of the crops and 3.64 % of the control crop) are taken into 
account. In varieties of wheat, even very susceptible (as Noe really is), 
resistance to brown smut can therefore be increased by selection to ajsy 
no means negligible extent. 

811 - Transmission of the Abnormal Character “Zig-Zag” Calm in Maize. — ey - 

ster W. H., in The Jour nil of Heredity, Vol. IX, No. 8, pp. 349-357* figs. 9. Washington, 
Nov.-Dec. 1930. 

Some of these abnormal plants, self-fertilised, gave descendants 
with zig-zag culms and, on the other hand, by crossing with the normal 
type, normal plants were obtained in F v 

The anomaly appears only at the time when the male inflorescence 
comes out and it concerns the region where the ears are inserted. The 
decrease in the height of the culm is naturally greater when the number 
of intemodes affected is greater and the phenomenon is more accentua¬ 
ted ; it produces also a shortening and thickening of the intemodes. The 
leaves appear normal, but the sheaths, instead of surrounding the intemode, 
are separated out just because of the zig-zags of the culm. 


[ 816 - 811 ] 
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From the commencement this character has shown itsdf recessive: 
plants, of the F 1 cross of normal X abnormal are normal. In F 2 , the au¬ 
thor obtained 343 normal and 23 plants with zig-zag culms, according to' 
a ratio which is nearly the theoretical ratio of 15 : 1, existing when two 
factors or determinants are concerned. It follows from these data that 
the character “ zig-zag culm " is based on at least two recessive factors. 

8x2 - Gsnatie Analysis of the Daseandants of a Cross batween the Prague Climbing 
Kidney Bean and the Dwarf Kidney Bean. — Tjebbbs, k., and kooiman, h. n., 
in Genetica, m. Part 1, pp. 34-49. The Hague, Jan. 1921. 

From a cross between the Prague mottled climbing kidney bean fer¬ 
tilised with pollen of the Hague white dwaif kidney bean the following 
results were obtained in : — 




Fathei 

^ Mother 

Hybrids of F t 

Habit. . . 


dwarf 

1 

climbing 

Climbing 

Howeis. . 

, , , 

white 

lilac 

violet 

Pods. . . 

■ • 

. light streaked azure 

bright red stripes 

dark blue stripes 

Seeds. . . 

. . . 

. white 

1 white stripes 

| colour of wine dregs 

grey stripes 


In the F t generation there was a very complicated disjunction of 
characters. For each of the characters taken by itself there were: — 
Habit: —■ 12 dwarf, 21 climbing. 

Flowers : — 10 dark violet: 12 light violet: 10 lilac ; 11 white. 

Pods: — (stripes) 22 dark blue ; 8 light blue; 10 bright red; 3 pale red 
Seeds: — 11 white; 32 coloured (with stripes). 

The 32 coloured seeds were subdivided as follows. — 11 white; 
5 black ; 13 grey-blue ; 1 dark violet; 3 light violet; 5 brown-black ; 
4 reddish grey; and 1 wine dregs colour. 

A close study of the F 2 and of a crop in F z enabled the key to be found 
which served to explain these forms of disjunction of characters There is, 
doubless, linkage between the colours of the flowers, pods and seed, link¬ 
age and relationship which the authors have interpreted by admitting 
the presence of two factors for the colour of the pods, flowers, and also, 
in part, of the seed, and one factor (or perhaps a group of factors) which 
influences exclusively the colour of the seed. 

The two parents have in common striped pods, and the palest of these 
stripes /pale red) is only found in the hybrids of the F 2 and F 8 generations. 

The Prague kidney bean has a factor S which has the following pro¬ 
perties : —■ 

1) It changes the pale colour of the stripes in the pods into a fine bright red. 

2) It produces the lilac colour in the flowers. 

3) It produces a wine dregs colour on the surface of the spermoderm. 

That colour can only be shown by the stripes. 

[8t I-8IS] 
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If the factor S in lacking: — 

1) The pods have pale stripes. 

2) The flowers are white. 

3) The seeds are white. 

The Hague kidney bean has a factor BL which 

1) Changes the colour of the stripes on the pods into blue. 

2) Changes the lilac colour of the flowers into violet. 

3) Changes all the colours of the seed by accentuating all the bluish 

shades. 

In the absence of S, the factor BL only shows its action on the pods. 
Regarding the seeds, the black, bluish grey, dark violet and light 
violet groups have BL, while the brown black, reddish grey and wine dregs 
groups lack it. 

Further, the Hague kidney beans have one (or two ?) factor Z, 
which acts on the shade of the seeds by deepening the tint: — dark 
violet become black; light violet, bluish grey; red wine dregs, dark brown ; 
pale red, reddish grey. 

In the pods and in the flowers the factor S is manifested in the same 
way in both homozygotes and heterozygotes. But in the seed a quantita¬ 
tive difference in noted between the SS and the SS : — the black, dark 
violet, brown and the red wine dregs are homozygotes (they never prodxtce 
plants with white seeds), while the grey blue, light violet, reddish grey 
and pale red are heterozygotes for S and produce in F 2 plants with white 
seeds. 

The factor BL influences the pods and seeds of the homozygotes, 
in the same way as those of the heterozygotes ; on the other hand a diffe¬ 
rence appears in the flowers, and the homozygotes have a much deeper 
violet colour than the heterozygotes. 

Finally, the difference in aspect (climbing or dwarf) between the two 
kinds is governed by a single factor, since a segregation corresponding en¬ 
tirely to the diagram of a monohybrid is produced in the second generation. 

813 - Contribution to the Selection of Flax by Pure Lines’ in Hungary. — Fmosch- 
maNX, R., in the Zeitschrift fur PfUinsenzuchtttni, Vol. VIII, Part, x, pp. 26-43. Berlin, 
March, 1921. 

The “ Saatzucht-und Saatgutverwertungs A. (Seed Selection and 
Trading Co.) has a plant breeding Station on its estate at Debro (Heves, 
Hungary). From the commencement of its operations and on the initia¬ 
tive of the General Manager Sz^kacs, the Station has paid par¬ 

ticular attention to the selection of flax. Although the period of its re¬ 
searches has been short (since 1919), the results already obtained never¬ 
theless deserve special attention. The material for the first operations of 
selection was in the form of “ populations ”, or a mixture of distinct forms 
all belonging to Linum usitatissimum I/., of the closed-capsule type. The 
first selection bore on the length of stalk: there is a form of flax in which 
the plants have mostly short stalks (45 cm.), mixed with a small propor¬ 
tion (2-3 % as a maximum) of long stalked plants. 


[812-81S] 
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The short stalked plants are also distinguished by more abundant 
foliage, wider light green or grey green leaves, abundant branching, larger 
and more numerous capsules and also larger seeds. 

There are many intermediate types between the two extreme forms. 

The operations were at first upset by several adverse circumstances 
and could not be started regularly until June 30,1919. 

Sowing was carried out inim. lines; 50 seeds per line; spaces between 
the lines 15 cm. When mature the plants were measured for two standards 
of length: — 1) From the bottom of the stalk up to the first branch; 
2) from the first branch to the top. As a general average for 49 series of 
selection the lengths were: — 

First length 60.5 cm. minimum 40.4 ± 1.87; maximum 73.1 ± 
0.65 cm. 

Second length 22.88cm. (18.3 — 30.1). 

In the control plots (same plants without selection) the average for the 
first length 51.36 cm. minimum 33.42 ± 0.323; maximum 59.74 ± 0,452. 

There was therefore already a gain of about 10 cm. in the first year. 

A series of coefficients for measuring the correlation between the par¬ 
ents and the descendants has also been calculated and in each case very 
high values have been obtained. 

(1) Total length of the parent plants and average length of the de¬ 
scendants : — r = + 0,647 ± 0,059. 

(2) Length of the unbranched portion of the stalk of the parents 
and average total length of the plant in the descendants: — r = + 0.7165 
± 0.0496. 

(3) Length of the unbranched portion of the stalk of the parents 
and of the descendants -- r =- 0.7300 ± 0.048. The results obtained were 
also confirmed by subsequent work. 

Besides length of stalk, other characters such as number of seed per 
capsule, shape, dimensions and colour of the seeds can form so many dis¬ 
tinctive characters by pure lines. And it is in this sense that the au¬ 
thor proposes to amplify and continue his researches. 

814 r 0 " a Hew Type of Whortleberry obtained by Hybridisation 

in the united States. — Cotolb, V., in The Journal of Genetics , Vol. XX, No. 8, p. 338, 

1 fig. Washington, Nov-Dee. 1920. 

By crossing two wild plants of Vactinium corymbosum , known by the 
names of “ Brooks ” (Greenfield, N. H.) and " Sooy ” (Browns Mills, 
N. J.) many hybrids were obtained, the best of which, " 830 C Katharine ” 
is the subject of the present article. 

This is a new type that is really valuable on account of its colour, 
perfume, the compactness of its berries, and also because the seeds are 
so small that they' are scarcely noticed when the fruit is eaten. 

Scarcely 3 °/ 0 of the berries are less than 12 mm. in diameter; while 
the largest berries attain a diameter of 18 mm. The material required 
for propagation has already been entrusted to several horticulturists. 

A specimen of this variety has been deposited at the Economic Her¬ 
barium of the U. S. Ministry of Agriculture. 
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815 - Rice Irrigation Measurements and Experiments in Sacramento Valley Cali¬ 
fornia, 1914*1919— Adams, F., in College of Agriculture, A^rvmUural Experiment Sta¬ 
tion, Berkeley , California, Bulletin No. 335, PP. 47-69, tables 10, figs. 4. Berkeley Ca, 
Sept 1920,. 

The author refers to a previous Bulletin describing Californian rice 
irrigation practice, and methods of preparing land for irrigation, employed 
a the Biggs Rice Field Station, giving results of measurements of the amounts 
of water used and the subsequent yields for 1914-1916 (1). Further meas¬ 
urements have since been made there and also on a different type of soil on 
the west side of Sacramento Valley, on the Spalding Ranch, near Norman, 
and the author here summarises and discusses both the earlier and later 
measurement and experiments; also gross measurements of use of water 
on rice fields, taken from operation reports of canal companies and from 
measurements of diversions from Sacramento River in 1919 by the State 
Department of Engineering in part coopeiation with this Station, are re¬ 
ported in the appendix. 

In 43 full season measurements of the amount of water used in rice ir¬ 
rigation from 1914 to 1918, the total depth of water applied ranged from 
3*91 to 18.70 ft., and the net depth, after deducting measured or estimated 
waste ranged from 3.91 to 13.43 ft. The average net depth of water applied 
to 22 404 acres under investigation was 4.89 ft. Of this area 21419 
acres was day or clay adobe of the willows Sacramento, Stockton or Ca- 
pay series. 

An annual depth of 5 feet of irrigation water for rice is sufficient for 
the principal soils of Sacramento Valley, i. e. for the above mentioned dis¬ 
tricts : pervious loam soils, however, required an excessive amount of ir¬ 
rigation water, and from the water*standpoint are not suitable for rice grow¬ 
ing. The use on individual fields of 1 cub. ft. per second of irrigation water 
to 30 to 40 acres duiing the first flooding after sowing »is not excessive. 
Owing to the fact that all growers are not ready for the first flooding at the 
same time, canal diversions at this rate are not necessary, although 
it appears that probably as much as x cub. ft. per second to about each 50 
acres served, is desirable during the period of initial flooding. The seasonal 
use averages about 65 acres per cub. ft. per second. 

The following table shows the results of experiments on the effects of 
yield of slowly changing water, stagnant water, no submergence, and 
fluctuation of depth during submergence; submergence begun 30 days 
after emiergence. 

The maximum lice yields were obtained from submerging rice fields 
6 inches deep (30 days after emergence;, except on alkali land from which 
the best yields were obtained from submergence starling 15 days after 
emergence. 

Constant movement of irrigation water through the rice checks duiing 
the period of submergence is necessary only where the soil contains alkalis 


[815] 


(1) See R., June 1918, No 625. {Ed.) 
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I 1 

| Yield of rice in lb. per acre with different water treatments 

Year 

‘ I 

location 

» 

'| Slowly changing 

1 

Stagnant 

No submergence 

fluctuation 


1 

water: 6 inch , 

6 inch 

but soil kept 

• of depth 



|| submergence 

submergence 

moist 

of submergence 

1914 . 

Biggs 

ii 

!i 4 790 

4 940 

1 

1 2440 

1 

5 290 

1915 . 

. * 

» 4 210 

3990 

2 480 

4 160 

1916. 

ft 

1 346° 

3 800 

2 tOO 

1 3690 

1917 . 

. »» 

1 4 230 

4 405 

2 4QO 

1 4360 

1918. 

. » 

1 3 615 

2 550 

2 860 

1 3625 

tgiQ . 

. » 

1 3 000 

2 600 

I 250 

2950 

1918. 

. Norman 

1 2 670 

2504 

I 800 

, 3187 

1919. 

* 

| 2 2X2 

1 239 

' 2 265 

! 2 909 

Average for Biggs - . . 

3 884 

3 714 

3 370 

S 4 013 

Average for Norman . . 

1 3 441 

1 871 

1 

3 033 

3 048 


in sufficient quantities to affect the plants. The author lays special em¬ 
phasis on the fact that the continued growing of rice on loam soils not under¬ 
laid by an impervious stratum that prevents deep percolation of water 
will result in very serious damage. It is imperative that ground water and 
rise of alkali be controlled in Californian rice fields both by confining rice 
growing to the heavier impervious clays and clay adobes, and by thorough 
and adequate drainage facilities embracing the entire areas affected or 
likely to be affected. A prime factor in control of water-grass in rice fields 
is to keep the banks of canals and irrigation ditches, principally the main 
and field laterals, entirely clean either by pulling or cutting the grass or 
by pasturing sheep on the ditch banks before the seed has formed . Keeping 
drains and sloughs free of both water grass and tules is also absolutely 
necessary if the danger is to be minimised. 

The effect of irrigation methods and treatment on yields and of varying 
the date of submergence of rice fields with the 6 inch submergence at the 
Biggs Station was shown for the years 19x4,1915 in the preceding bulletin 
and is here supplemented with the data to hand for years 19x7-19. 

The author gives also summaries of measurements of duty of water, 
grouped by soil types and arranged in order of depth of water applied, 
and also of areas of land served per cub. ft. of water per second ; the va¬ 
riation in water temperatures compared with different depths of submer¬ 
gence and the evaporation records. With reference to the last mentioned, 
about one third of the water applied to rice fields is said to be lost by eva¬ 
poration from the surface of the standing water during submergence. This 
cannot be controlled, but is in a way a measurable [actor. 

The figures illustrate the relative growth under different depths os 
submergence. 

[815] 












FORAGE CROPS 


975 





Irrigation treatment 


Field in rice in lb. j 

1917 1 1918 

1 “1 

>er acre. 

1919 

Biggs. . 


15 days after emergence of plant . 

* * 

4 220 

3420 

r 700 

Norman* 


15 » 

» 9 

9 


— 

3568 

2 682 

Biggs. . 


30 » 

t # 

9 

* * 

4 500 

4185 

2230 

Norman. 


30 » 

i ) 

9 


— 

3 108 

2 809 

Biggs. . 


45 » 

9 » 

>1 


4 3io 

3240 

2 050 

Norman. 


45 » 

» » 

n 


— 

2 604 

2 096 

Biggs. . 


60 * 

9 » 

>» . 

• * | 

4 040 

4ii5 

I 980 

Norman. 


60 » 

9 9 

1 

l 

• • 

— 

1933 

I 650 

Biggs. • 


Submergence maintained 

2 in. deep 


4 260 

4635 

3 000 

Norman. 


» 

9 

9 9 9 


— 

2 722 

2 452 

Biggs. . 


» 

9 

4 » * 


4 440 

4 215 

2 990 

Norman. 


» 

9 

0 9 9 


— 

3 154 

2 275 

Biggs# . 


» 

D 

6 » » 


4520 

4 035 

3 050 

Norman. 


9 

9 

9 9 9 


— 

3 425 

2 747 

Biggs. . 


9 

9 

S » » 


1 4 480 

4015 

2 710 

Norman. 


» 

1 

9 1 » 


1 ~ 

3 132 

| 


816 - Panicum minutiflorum anHAndropogon rufus, Good Brazilian For¬ 
age Plants (i). — Gabbato, C, (Viamao Experimental Station, Brazil), in V Aspi- 
coltwra coloniale, Vol. XV, No. i pp. 18-19,'figs. 2, Florence, Jan. 1921. 

Two forage plants which promise to give good results on most soils in 
Brazil are Panicum minutiflorum (= Melinis minutifiora ), and Andropogon 
rufus. 

Experimental crops grown for some years in Rio Grande do Sul, have 
given results which warrant the recommendation of these plants in coun¬ 
tries of similar mesological conditions (such as Southern Italy and its islands) 
both for hay, pastures, or permanent meadows. 

Panicum minutiflorum or " capim gordura ” (fat forage) is a grass 
with broad leaves, coated with a gummy aromatic substance, with a panicle 
made up of small rose coloured ears, with very small seeds. The plant forms 
tufts in which culms are on an average 50 cm. high.The culm Is tender 
and remains so until the autumn frosts, when it dies; the roots remain alive 
and sprout vigorously in spring. The hay is very easily saved and, either 
as hay or in a green state, the forage is much liked by animals. 

The percentage composition of the hay in digestible matter is as 
follows: — Total dry matter 78.90 % ; proteins 8.42 % ; nitrogen free 
extract 60-51 %; fat 1.75 %. Its nutritive ratio is therefore r : 7.7. 

Andropogon rufus Jaq. is another grass of extraordinary growth. It 
forms laige tufts of stiff culms, with rather solid rose coloured leaves. The 
stalks reach a height of 2 m.; they are woody and not much liked by ani¬ 
mals: the grass should therefore be mown before it flowers or fed as pasture 
at that period so as to make the most of it for feeding animals. The hay 


(1) See JR., iyis. No. 201 ; R. 1917, No. 18. (Ed.) 
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is easily made. The percentage composition of hay of this Andropogon in 
digestible matter is as follows: — Dry matter 81.05 %; in proteins 
5.78 % ; nitrogen free extract 64.74 %; fat 1.01 %. Nutritive ratio 
1: ii.6. In Brazil this grass is called “ capim jaragu& The two above 
mentioned grasses are propagated by seed which retains its germinating 
power for a long period. The seed is sown at the beginning of spring. The 
grass can be cut 3 or 4 times a year and average yields of 1000 to 1500 
quintals per ha. are obtained. Of the two plants Andropogon is preferable 
for moist fertile soils and Panicum for less fertile soils in the hills and plains. 
Owing to the difference of composition in digestible matter of the two 
grasses and the greater amount of nitrogenous matter in Panicum forage, 
the latter is more suitable for growing animals, while Andropogon forage is 
better suited to full grown animals. 

817 - The tc Caulet de Flandie ” Cabbage. — Hanvilu, C., in the Giornale di AgricoU 
turn della Domcnica, Year XXXI, No. 24, pp. 186, figs. 2, Piacenza, June, 12, 1921. 

The author reports the good results which he has obtained by the cul¬ 
tivation of the *' Caulet de Hand re ” forage cabbage at the “ Istituto 
agricolo Bonafous This cabbage, also called “ rouge de Flandie ” or 
“ rouge de rArtois ”, may be considered as a sub-variety of “ chou Ca¬ 
valier ” or “ grand chou a vaches ”, from which it differs by its smaller 
height and by the green red or violet red of its stalk, petiole and the nerves 
of the leaves. The stalk easily attains a height of 1 m. or more : the leaves 
are large, the flowers yellow. It is a hoed crop which should normally be 
placed at the beginning of a rotation ; but its special method of cultivation 
and the time during which it occupies the ground often causes the combi¬ 
nation crops* to be modified. Thus it is often grown after forage crops har¬ 
vested early, after rye and vetch, red clover, rape, etc. ; and as it is not 
cut until the following spring, it can be followed by spring cereals : — oats 
maize, sugar beet, etc. so that it can then be considered as a regular catch 
crop. According to the author’s observations, sowing, which should be 
made in nursery beds, should be rather open so as to give vigorous plants: 
150 to 175 grammes of seed per are suffice. One are to 1.5 ares of nursery 
is sufficient for planting out 1 hectare. Sowing maybe done in March- 
April or Julv-August, and final transplanting in April-May or August-Sep- 
tember, respectively, in fines spaced 80 cm. and the plants 50 to 60 cm. apart 
or else, as the author has seem in Belgium, in the Campine, spaced 70 cm. 
in both directions. 

The crop is harvested from September to the following spring; har¬ 
vesting is only stopped during severe winter frosts and consists in plucking 
the leaves, commencing with the bottom leaves which at that season begin 
to turn yellow; the plucking of the leaves requires much labour daily but 
at a season when field work is reduced to a minimum. The leaves are 
detached from the petiole so as not to damage the stalk and they are col¬ 
lected into bundles. The final cutting is made when the cabbages commence 
to flower; then the whole plant is given to cattle, which only eat portions 
of it. A total forage production of 450 to 600 quintals per hectare can be 
relied on. 

[816-817] 
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The nutritive value of forage cabbage is greater than that of magolds ; 
at least that is the author’s impression, shared also by many breeders. The 
milk produced by cows fed on these cabbages yields a deep yellow butter 
without, however, impairing its quality. With daily rations of 35 kg. 
per head no ill consequence was noticed except when the cows were allowed 
to eat too great a quantity of cabbage in full flower. 

818 - Atriplex leptocarpa , A . nummular fa and Chenopodium irian - 
go 1 are as Forage Plants in New South Wales. — See No. 89 7 of this Review. 

819 - Sunflower Silage (i) in Western Canada and in Australia. — 1. Hutton, g. h.. 

Sunflower Silage for the West in The Agricultural Gazette of Canada , Vol. VIII, No. 3, 
pp 211 "2i2. — Ottawa, March-April, 1921. — II Spapford, W. J., Sunflowers in Jour¬ 
nal of Department of Agriculture of South Australia , Vol. XXIV, No. 8, pp. 687-688. 
Adelaide, March 1921. 

I. — Many comparisons made between maize silage of the best 
quality and sunflower silage have shown the balance of economy of gain 
in beef cattle and yield of milk in dairy cattle in favour of the sunflower. 
Similar results were obtained as regards peas and oats silage. The yield from 
sunflower silage was almost 35 tons per acre, or 5 times as great as that of 
the two latter crops. The following table indicates the yield in green 
weight per acre of the 3 above mentioned crops; the moisture content at 
the time the crops were put in the silos and the yield in dry matter 
per acre. * 


lb. % lb. 


Sunflowers. 79.200 | 82.41 12.034 

Maize..| 27.980 | 78.72 5.745 

Peas and oats . 14.000 I 62*64 j 5.230 

_ 1 _ 


If the seed is of good quality, 5 lb. per acre will be found sufficient so 
that the plants will be from 3 to 4 inches apart in the row and about 36 in. 
between the rows. The crop is ready for the silo when about 40 % are 
in flower, or when the first plants to flower have reached the dough stage 

Sunflowers have proved an advantageous crop for growing under ir¬ 
rigation and also as a dry land crop, being distinctly drought resistant. The 
Experimental Station at Scott. Saskatchewan reports a yield of about 6 tons 
per acre with a precipitation or less than 2 in., during the growing season. 
Another important feature is its ability to withstand frost (it has been 
stated that it will withstand as much as 6 degrees of frost without injury). 
The author considers that this will become one of the main forage crops in 
Western Canada. 

II. — Sunflower is coming into a considerable prominence as a sum¬ 
mer-growing fodder crop in South Australia, and the following points re¬ 
lative to cultivation should prove of interest to prospective growers. 

(1) See R April 1919, No. 493 . (Ed.) 

[ 81 Y- 819 ] 
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A well developed crop grown without irrigation should give a return 
of from 14 tons to 20 tons of greenstuff per acre. In Australia a fair crop 
will carry 72 sheep per acre for one month and a heavy crop even more. 
It has been found that the maximum results are secured in harvesting 
when about % of the apex flowers have just opened, but the yield will 
be higher if the crop is harvested just as the first buds appear, and the land 
is cultivated between the rows, and the plants left to grow a second crop. 

820 - Possibility of Growing Eucommia ulmoides in Italy. — vernuccio, r., in 
VA^ricoltura colonials, Year XV, No. 3, pp. 129-140; No. 4* pp. 229-240* Bibliography 
of 35 works. Florence, March and April, 1921. 

Two very fine specimens of Eucommia ulmoide ,> Oliv. (a rubber- 
producing magnolia, native of China) which are growing in the garden of 
the Botanic Institute of the University of Rome, weie used by the author 
for the study of the internal and external morphology of the tree and, es¬ 
pecially the vessels containing caoutchouc, and for experimental extrac¬ 
tion of rubber from the tree. 

The method of extraction adopted by the author and called by him 
the “ medicinical-chemical method " was as follows : — Drying the leaves 
or the bark in the sun , trituration ; sifting ; washing in running water; 
fresh trituration; fresh sifting with water; after these operations the caout¬ 
chouc is almost completely purified. To agglomerate the filaments, they 
were dissolved in carbon bisulphide which on evaporation left the rubber 
in sheet form. 

The author concludes that. Eucommia ulmoides is a rubber plant 
wich gives a considerable yield and which should be cultivated experimen¬ 
tally in Italy. It is rich in caoutchouc both in the bark of the trunk and 
roots and in the leaves; it is possible, by the above mentioned mechanical- 
chemical method to obtain a fairly considerable yield of rubber; there may 
be two crops oi leaves a year. The tree can be propagated by cuttings. 

r 

821 - Relation between the Height of Tapping, the Width of the Sectors Worked, 
the Frequency of Operations and the Rate of Renewal of the Baik in Hevea 
brasi liens is * — Vernot, G., in the Bulletin de Vlnstttul Scienttfique dc Satqon, 
Year III, No. 6. Saigon, June, 1921. 

As a good tapper cuts away an average of 1 mm. of bark per day du¬ 
ring the tapping period, the average height of bark cut away annually by 
continuous tapping on a single cut is about 40 cm. If the first incision is 
made at a height of 1.20 metres, it would take 3 years to reach the bottom 
of the tree; the working of a fresh sector would then be started. 

According to experienced planters and experimentalists, the pro¬ 
portional width of the sectors is very variable; tappings over %, y n , or 2 / s 
of the circumference liave each their supporters and opponents. How is 
it that after nearly 20 years of discussion and experiment on this subject 
agreement has not yet been reached ? The author says it is because of the 
fact that three variable factors: 1) Rate of renewal of the bark; 2) width; 
3) height of the sectors tapped, are among the data of the problem to be 
solved and have not been taken into account. 

[S3C-831] 
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Now, the rate or renewal of the bark is a problem which should be 
solved separately. The width of the sectors tapped should be decided ex¬ 
perimentally and, as will be seen, the height of the sector should be a func¬ 
tion of their width and of the time required for the suitable renewal of the 
bark. * 

Allowing that the experiments are made by commencing tapping 
invariably at a height of 1.20 metres, on sectors of varying proportional 
width of which each should last three years, it would require, before having 
to tap the renewed bark, that is to say to go round the whole circumfer¬ 
ence of the tree: — 

6 years for tapping over 1 / 2 of the circumference on a single cat. 

9 » » > » Yj » » » > » * 

*3 » * » » Vi » 1 ) > 1 » 

IQ » » » > Vf * * ) » » » 

It is at present admitted that it takes 0 years for the bark to be suit¬ 
ably renewed and fit for fresh tapping without ill consequences. It is 
evident therefore that, in these conditions, lapping over % of the circum¬ 
ference is the only method which agrees with this experimental datum. 
On the other hand, for the smaller working sectors, the yields are trifling 
while tapping is done in the upper part of the different sectors; they do 
not become suitable until the bottom o£ the trees is reached. To make a 
comparative examination in these circumstances is a great mistake. But 
the mistake is still greater when, while continuing the same experimental 
method, a fourth variable is introduced into the problem viz., the period of 
rest given to the trees between each period of tapping (tapping alternately 
every other month, one month in three etc.). For tapping on a single cut, 
commencing at a height of 1.20 metres the number of years indicated above 
would have to be doubled for tapping in alternate months and trebled for 
tapping one month in three. Very long periods aie reached, which are 
not worth considering as regards the renewal of the bark. Any compara¬ 
tive yield experiment which neglects these simple data is very incomplete, 
since it does not take practical possibilities into account. 

Contrary to the rough methods of former experiments, the preceding 
Table makes it possible to foresee an extremely sensible modulation as re¬ 
gards the investigation of tapping and also enables observations which may 
be made during lapping to be taken into account. 

Supposing that it was recognised at any time that 6 years do not suffice 
- for proper renewal of the bark; the whole of the trunk above the tapping 
being untouched, it will be optional, at each change of sector, to raise the 
height proportionally to the width of the sector and proportionally to the 
supplementary period of rest which has been recognised as indispensable. 
In spite of this change, provided it is simultaneous, the results of the exper¬ 
iment will he none the less perfectly comparative. But is the rate of 
renewal of the bark the same in all cases, whatever the system of tapping 
may be ? On the contrary it appears to be clearly proved that tapping 
* decreases the rate at which the wounds heal over ; to what extent, in each 

[»*«} 
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method of tapping, may this fact be prejudicial to the continuity of the 
yields and to the vitality of the trees ? Only long-period experiments 
can enable this to be determined 

Regarding the recognition of the moment when the bark should be 
consfeered as regenerated, contrary to the general practice, the external 
appearance of the trunk of the tree alone should not be trusted. It is 
not uncommon, in practice, to hear it affirmed that the bark is completely 
renewed because it has reached the same level as the bark alongside. On 
the contrary, it suffices to examine, by means of small notches, the real 
thickness of the bark which appears to be reconstituted, compared with 
that of the virgin bark to find out that, nearly always, the former is thin¬ 
ner. The reason of this physiological phenomenon is well known ; tapping, 
breaking through the band of bark which encloses the tree diminishes the 
resistance which the generative layer has to overcome to form fresh cells; 
consequently the hydrostatic balance at that level is upset and the cell 
production of the cambium takes place simultaneously both on the side of 
the wood and on the side of the bark. 

Another point must be taken into consideration in examining the 
degree of renewal of the bark. The bark consists of two principal parts: — 
The true bark, which so to say contains no latex canals, and the liber, which 
on the contrary is largely supplied with them. It is therefore the liber which 
is especially of interest to the planter and investigations should princi¬ 
pally bear on it. 

And what is to be said when the experimenter, wishing to compare 
equal sectors tapped daily and tapped alternately, makes the former at 
50 cm. and the latter at 80 cm. ? 

All depends however on this simple arithmetical problem. — If with 
daily tapping on a single cut 40 cm. of bark per annum is used up, and if 
6 years are required for adequate renewal of the bark, the total height of 
the tapping sectors will be 40 x 6 = 2.40 metres, and that is so whaterer 
may be the width recommended for the sectors. That being granted, 
according as tapping on V 2 % or of the circumference on one cut 
is adopted, it suffices to divide this figure of 2.40 metres by 2, 3, 4, 5, or 6 
to get, by simple calculation, the suitable height for commencing tapping 
in each case. 

Regarding alternate tappings every other month or one month in 
three the last-named figures will be divided, according to the case, by 2 or 
by 3 to obtain the required information. 

The annexed Table gives the following results for tapping on one 
cut daily or alternately the height at which the incisions should commence 
according to the widths of the tapping sectors. 

It should, be mentioned, however, that each time tapping is recommenc¬ 
ed on bark left untouched for a certain time, the first renewed incision uses 
up a little more bark than the daily average That is to say that the 
figures given for the alternate tappings ought to be slightly increa¬ 
sed. In practice it will suffice if the figures given are simply roun¬ 
ded off. 


[$u] 
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Concordance of the heights of tapping 


Tapping on one cut 

Height of the tapping sector 

Daily tapping 

. Tapping alternate 
months 

Tapping one month 
in three 


Metres 

| Metres 

Metres 

on Ys circumference 

1.20 

! 0.60 

040 

* V* 

0.80 

! 0.40 

0.27 

» v, » 

0.60 

i 0.30 

0.20 

* Vs * 

0.48 

1 0.24 

0.16 

» V* » 

0.40 

1 

1 0.20 

_ 1 - 

0.14 


£22 - “ Windrowing ” Method adopted for Preserving Sugar Cane from Rapid Deterio¬ 
ration In the North West Frontier Province, India. — 1. Robertson brown w , 
The Effect odl the Economical and Agricultural Situation: H. The Efffect on the Composi- 
t on of Sugar Cane. — Harrison W. H., and Sanyal P. B (Imperial Agricultural Chemist), 
in Memoirs of ihe Department of Agriculture in India, Chemical Series, Vol. V, No. 10, 
pp. 237-248. Charts 2. Calcutta and I^ondon, December, 1920 

I. — A study of the American practice of windrowing (the term adopted 
by the sugar planters of Louisiana to describe their method of preserving 
sugar cane from rapid deterioration after the leaves and buds have been 
killed by frost), was undertaken at the Peshawar Agricultural Station, 
and the cane was first windrowed there in 1916. 

The author describes in detail the 4 recognised seasons in the Peshawar 
valley and quotes the normals of temperature derived from data of 33 
years for each successive month. The normal mean temperature from 
February to April (spring season) varies from 54.1 to 72.9° F; from May 
to July (summer) 54.0 to 90.9 0 F; from August to October (autumn), 
88.6 to 73.1 0 F; from November to January (winter) 61.7 to 51.3 0 F. 

As the average annual rainfall is only about 14 in. the sugar cane is 
irrigated from 20 to 25 times during its period of growth which extends 
from April to the end of October. By mid December the cane tops have 
been killed by frost. As the buds also are liable to be killed off in the same 
way, growers have long been accustomed to " clamp ” *a certain amount 
of their crop to preserve it for seed. If a grower has clamped more cane 
then is required to plant his field, the surplus cane is crushed, and, usually, 
the gur made therefrom is not inferior to that produced from the cane 
treated directly from the field: — that no deterioration occurs in cane thus 
treated from mid November till the end of March, has been proved by a 
series of analyses. 

From a manufacturing point of view, damping is however expensive 
(1 anna per maund to pit the cane and take it out again); it was there¬ 
fore thought that the practice of windrowing might be of considerable ad¬ 
vantage to a sugar factory; as this is a far les expensive operation. It 
consists of cutting the cane, laying it down, unstripped, where it was 
grown, the leaves forming a thatch which preserves the solid cane from the 
weather, and frost. On adopting this method late in November 1916, 

[ 8 * 1 - 8 **] 
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the cane after lying exposed for 3 months, was found to yield first class 
gttr. This was a surprising result, as it is a well known fact that as a rule 
cane deteriorates more or less quickly, directly it is cut in all tropical 
parts of the so-called sugar cane belt. 

II. — As a result, a scheme of investigations on a liberal scale was 
planned for 1917-18-19 and a report is here given of the changes found 
to occur in the windrowed canes from the point of view of the conservation 
of their sugar content. 

In December 1917, a large average sample was drawn from a stand of the 
local Pound a cane and a careful analysis of the juice was made. The whole 
of the cane was windrowed on December 19 and allowed to remain there 
until April 5, 1918, when another average sample was drawn and analysed. 
The composition and equivalent weight of cane etc. before and after wind¬ 
rowing may be shown as follows: — 


? 

Average 



Glucose 

Brix 

Coefficient 

Crystal- 

1 

weight 
of cane 

Juice 1 

1 Sucrose 

(corrected) | of purity 

Usable 

sugar 


lb. 

% 

% 

% 



lb. 

Before windrowing on 1 
Dec. 5 . • . ! 

After windrowing on 

* 2.39 

75-84 

9.57 

2.38 

13-34 

71.70 

S.06 

April. 5 .... 

2.12 

71-70 

13-25 

2-74 

18.05 

1 73-41 

11-33 


40) 

CrystaHisable sugar has been calculated from the formula C = S (1.4 — ~ when C *= ° 0 crys- 
tallisable sugar; s = % sucrose; and P = purity of juice. 

It is evident from this analysis that the quality of the juice has improv¬ 
ed and consequently, the yield of sugar from equal weights of juice would 
be greater after the period of windrowing. 

A comparison of the estimates of the sugars present in a given quantity 
of cane before and after windrowing, shows that in addition to the superior 
quality of juice, the weight of sucrose and crystallisable sugar in the crop 
was materially increased after windrowing. This conclusion receives sup¬ 
port from the analysis of a number of canes which had been allowed to 
remain in the ground throughout the cold season, and were analysed early 
in March. 

If the values obtained when the cane is left standing throughout the 
season are taken as representing the maximum attainable under Peshawar 
conditions, then windrowing in December ma}- be said to have led to a 
loss of 9.8 lb. of sucrose and 8.1 lb. crystallisable sugar for every 1000 lb. 
of cane standing in December 1917. Although it appears from this wisest 
to leave the cane in the ground as long as possible this is hardly practic¬ 
able owing to the danger of considerable damage occurring through a 
“ splitting frost 

The analyses determined in 1918-19 indicated that although under 
Peshawar conditions, windrowing tends to reduce the purity of the juice, 
yet, owing to the latter becoming more concentrated, the percentage of 
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crystallisable sugar remains fairly constant, and therefore, the practice of 
windrowing will not lead to any appreciable decrease in the amount of 
sugar obtained from equal weights of juice evaporation. The period 
during which canes can be stored varies with different seasons, but it is 
possible that the occurrence of heavy rainfall is the chief factor which de¬ 
termines the incidence of deterioration. 

The appended charts show the variations in the amounts of glucose, 
sucrose and crystallisable sugar present in windrowed canes; also the 
rainfall and variation of the mean weekly temperature in the Peshawar 
valleys 

823 - Trees with Light-Weight Wood Central America. — Rowleb, w. w., in Journal 
of the New York Botanic Garden , Vol. XXII, No 256, p 75-78 Lancaster, Pa., 
April 1921. 

During the last 3 years the author has had very favorable opportu¬ 
nities to study light weight woods in the forests and jungles oi Central 
America. Three genera have been selected to illustrate types of light 
wood, viz. 0 chroma, Cavanillesia (N. O. Bombaceae) and Jacaraiia (N. O. 
Caricaceae). 

0 chroma. — “ Balsa.” In the Tropical Forest Region this attains 
its largest size and greatest abundance and the trees flower at the age of 
two or three years. The average growth in diameter under favorable 
conditions is rapid, nearly 5 inches per year during the juvenile state. The 
wood ranges in weight from 4 to 12 lb. per cub. ft. The heartwood is 
homogeneous, silvery white to pink, and the sapwood always white 

Cavanilksia. — “ Quipo ” (Panama) and “ Macondo " (N. W. 

Colombia) and “ Barraguda ” (Brazil) and Bottle Tree (English). The 
Panama tree is C. 'platanifolia and attains immense size; the branches 
and leaves at the very top of the tree and the trunks resemble great co¬ 
lumns ; the strength of the tree is principally in the thick fibrous bark. 
The wood is homogeneous, but a large percentage is parenchyma, and is 
exceedingly fragile in texture. 

Jacaratia . — Hitherto considered as confined to South America 
east of the Andes but in 1920 specimens were found in Panama and Costa 
Rica. The tree greatly resembles a Ceiba; the fruit is characteristic of 
the Papayas; the wood is soft and spongy. After a portion of the bark 
is cut away a machete could be pushed in to the centre of the tree with 
comparative ease. The wood is laminated and the parenchyma bands 
are very thick and constitute at least nine-tenths of the mass of wood. 
When fresh it can be cut into blocks, but when dried shrinks to a mere 
fraction of its original bulk. It is said that the wood of the S. American 
trees is poisonous when eaten. 

The following concomitant features are associated with light wood 
trees 

a) Geographically they are confined principally to the Tropical 
rainy forest region and to the belt of equatorial calms; b) the plants 
possess a very extensive leaf surface; c) thick, fibrous bark character¬ 
ises most of them; d) the wood is white or at least very light in colour 

[ 8 %*- 8 * 8 ] 
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824 - Researches on the Origin of the Oak. — hmtch, i,. a., in Det ForstUge Forsegs- 

vossen in Danmark , Vol. V, Part 3, pp. 195-220, figs. 6. Copenhagen, 1920. 

The author reports new observations and data resulting from expe¬ 
riments made by the Danish Committee for forest research and experiment 
on the influence of the origin of acorns on the oaks which grow from them. 
As has already been reported (1), these researches are carried out on the 
experimental estate of Sor0 (Seeland) with oaks grown from acorns of 
Danish, Dutch, Russian, Galician, North Hungarian, Slavonian, Moravian, 
and Istiian (Montona) origin. The importance of this study lies in the 
fact that the growth of oaks on a large scale is considered to be the most 
efficient means of afforestation in Denmark, especially after the fellings 
made on requisition in the last few years, as well as in another fact, viz., 
the lack of acorns of such quality that the plants grown from them can 
thrive in the Danish climate. The great majority of the experimental 
plots bear plantations 8-12 years old, very close grown, which show clearly 
the influence of their origin. Experience shows in the first place that it 
is better not to sow any foreign acorns, since oaks grown from indigenous 
acorns are stronger and more vigorous than those of exotic origin. Ordi¬ 
narily the former bear matured shoots with large turgid buds and they 
only produce a few small shoots in summer, for which reason they are 
less subject to oidium. Generally, the exotic oaks are straighter than the 
Danish; they produce, during the summer, a greater number of long 
thin shoots with small buds much attacked by oidium and often do not 
mature. 

Another difference between oaks of various origins is the time at which 
they come into leaf; for example plants produced by acorns imported 
from Russia, from Selmechanya (Hungary) and from Montona come into 
leaf earlier than the others. Oaks grown from acorns imported from Hol¬ 
land, Galicia, and Slavonia shoot later than the others. The oaks grown 
from Danish acorns belong neither to the group which comes into leaf 
early nor to that which comes into leaf late. 

In observing the date when the leaves turn, in autumn, it has always 
been noticed that the oaks grown from Danish (Hald) acorns turn yellow 
first whereas those of Dutch origin turn latest. However, regarding this 
character, in some years (for example in 1918 and 1919), the difference 
between trees of different origins, is very slight or even nil; in other years 
(as in 1917 for example), it is, on the contrary, very marked. As this phe¬ 
nomenon varies from one year to another it seems to be due to the autumn 
temperature and to the first frosts being more or less early. A mild autumn, 
without early frosts, accentuates the difference in tints of the turned leaves 
between the oaks of Danish origin and the oaks of exotic origin ; whereas 
when the trees have been affected by an early frost the leaves of the oaks 
of various origins all have a similar colour. The Danish oaks turn in about 
the same degree whether the autumn is mild or whether there are early 
frosts. When there are early frosts, the exotic oaks turn like the Danish 

(1) See R., 1915, No. 394. (Ed.) 
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oaks, but a frostless autumn is favourable to keeping tbeir leaves green. 
This may influence, in turn, the development of shoots in the following 
spring and to such an extent that, in the case of exotic oaks which always 
have in spring many shoots that are not yet mature, several of these shoots 
may become mature if the autumn is mild. 

Besides these effects of the difference of origin, another fact may be 
noticed in the experimental plots, namely the influence which the greater 
or less development of the mother trees may have on the young plants. 
Thus, among the Danish oaks, the plants in one plot are very vigorous 
and some of them are higher than all the other Danish plants; the acoms 
sown in that plot came from well developed old oaks of Bregentved, Boholte. 
In another plot the. growth is fairly vigorous, but the plants are not very 
high; the acoms from which they grew came from the forest of Heald 
in Jutland, where the oaks are small but robust. Yet another peculiarity 
may be noticed in a third plot where the plants are often defective, open 
and drooping; the acoms from which they grew were gathered at Bregent¬ 
ved from trees with large leaves, much branched and irregular in form. 
Regarding exotic oaks, a specially luxuriant growth is noticed in those 
grown from acoms imported from Galicia and Slavonia, where some of 
the finest oakwoods of Europe are found. 

These researches show the important effect of the origin of the seed 
on the growth of the trees; they also show that oaks grown from exotic 
acoms are much more sensitive to frost and much more subject to oidium 
than those grown from Danish acoms; that, when it is possible to procure 
Danish acoms and still better acoms from the district where sowing is 
to be made, it is better to use them only. The author remarks that the 
available supply of Danish acoms is insufficient to extend the growth of 
the oaks as much as is desirable so that Denmark is obliged not only to use 
all the available indigenous acoms but also to import acoms fromabroad. 

These researches prove the great importance of knowing the origin 
of the seed; it would be better to give up planting oak than to use acoms 
of unknown origin. It is evident that none of the exotic acoms can be 
used with complete certainly, at least in the colder parts of Denmark; 
even if, as is the case for certain agricultural plants such as dover and sugar 
beet, exotic specimens are successful in the warmer parts of the country, 
in the colder parts thin delicate shoots, which continue to grow until 
late in the autumn, render the exotic oaks more sensitive to adverse con¬ 
ditions to which oaks grown from Danish acorns do not succumb and under 
which those grown from local acoms do still better. A difference is, 
however, noticed between oaks of various exotic origins although it is not 
advisable to sow acoms from Russia (Poltava), Hungary and Montona 
(Istria) because they come into leaf early and because they have thin, 
immature summer shoots in autumn. The sowing of acoms imported from 
Galicia and Slavonia, which give plants which come into leaf late and whose 
summer shoots, while abundant are slightly more vigorous and bear ma¬ 
ture buds more frequently than the oaks grown from Russian, Hungarian 
or Istrian acoms, may be tried with less risk. 

[m] 
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825 - The Possibility of Reproducing Speeies of Eucalyptus In the Open. — Eeone, 
G. (Isiituto sperimentale agrario, Tripoli), in VAgricoltura coloniale , Vol. XV, No. 2, 
pp. 74-7S. Florence, Feb. 1921. 

From experiments made at the Experimental Agricultural Institute 
of Tripoli since 1914, it appears that the growth of Eucalyptus spp. might 
render great service in Tripolitania, for these trees do very well under the 
conditions of soil and climate of that country; even on very poor soils, 
they can form a powerful wind screen in 3 years and in 10 years they can 
furnish wood, which is entirely wanting in the country, for many and varied 
uses. 

The species which up to date have proved more particularly suitable 
and which grow more rapidly are Eucalyptus resmifera , E. rostrata and, 
apparently, also E. saligna and E. rudis . The two first-named owing to 
their abundant, close foliage, are excellent for wind screens. 

An obstacle to the propagation of this tree on a very large scale lies 
in the system of reproduction. As a matter of fact, as yet the young 
plants have only been raised in pots, as it is generally very difficult to get 
them to take root unless they are transplanted with earth round the roots. 
The author attempted to raise the plants in the ground in a nursery, 
sowing being carried out toward the end of winter and transplanting into 
the open field or on the sand hills at the end of the following winter. The 
plants were watered when transplanting was done. A few days later the 
plants lost their leaves almost entirely and appeared to be dead ; but after 
a few months the leaves began to appear again and soon a fine foliage was 
re-established. 

These experiments made with E. resinifera, will be continued with 
similar species, but already some observations indicate that these species 
will behave similarly. 


livestock: and breeding 

826 - Penetration of the Trypanosome of Dourine (i) through Mucosa and Teguments. 
— Natxan-I,ARRIKR, I,,, in the Comptes rendus des stances de la Sociite de Biolocie , 
Vol. XXXIV, No. 16, p. 82-16. Paris, May 7, 1921. 

For the better comparison of the power of penetration of the two 
trypanosomes Tr. eqaiperdnhi and Schizotrypamm cmzi , the author ini¬ 
tiated investigations on mice by means of a fixed virus that is very pa¬ 
thogenic for that animal. He ascertained that, for mice, the conjunctiva, 
the rectal mucosa, the depilated skin, are penetrated by Tr. equip erdum, 
while they prevent Schizotrypamim cruzi from passing. Penetration by 
Tr. equip erdum is not, however, always effected in a constant ‘ manner 
(once in 5 cases for the conjunctiva, once in 3 cases for the rectal mucosa, 
twice in 2 cases for the depilated skin). The mucosa of the upper digestive 


(1) See May, 1931, No. 519. {Ed.) 
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organs, which, according to Rottget is never penetrated by Tr. equiper- 
dum, was only penetrated in one of the three mice. Sell, cmzi appears to 
penetrate it more easily, 

827 - Bovine Piroplasmosis in Moroeco and its Relationship with the Piropiasmoses 
of the Mediterranean Basin (1). — Velu, H. (V6terinaire Major, Labotatoire de re- 
cherchcs du Service de l’elevage), in the Bulletin de la SociHi de Pathologic Evotique 
Vol. XIV*, No. 2, pp. 116-124. Paris, Feb. 1921. 

The author has collected the observations recorded in Morocco during 
the last ten years and he compared them with other publications relating 
to piropiasmoses of the Mediterranean basin. From a detailed examination 
of the observations made up to date in the different countries regarding 
the symptoms, pathological anatom}", pathogenic agent, diagnosis, ex¬ 
perimental inoculation, agent of transmission, the author concludes, in 
the light of the facts, that circum-Mediterranean piropiasmoses are rarely 
tuimixed diseases and appear generally, to be due to parasitic combinations 
(Piroplasma bigeminum-Theileria mittans , Piroplasma bigeminum-A na- 
plasma marginale , TJieileria annulata-Thcileria parva), which conduce 
to give very diverse clinic types rendering accurate diagnosis a matter 
of extreme difficulty, even impossible in certain cases. This fact is not 
peculiar to the Mediterranean basin. The first combination P. bigemi¬ 
num-Theileria mutans is found in a great many countries, but owing to 
the feeble pathogenicity of Theileria mutans , the principal course of the 
disease is little modified. The type Theileria parva-Thcileria mutans 
appears tc be the special type in the Mediterranean basin. It is more 
general but it is not the only type. Thus, on the White Nile Balfour 
has observed Theileria mutans associated with Anaplasma marginals . 
In 1916, Stefko observed in the region of Trebizond, in cattle imported 
from Russia, mixed infections with Piroplasma bigeminum , Th . annulata, 
and Anaplasma marginale . Cardamitis found Theileria mutans and P. 
bigeminum associated in cattle in Greece. Piriform infections are reported 
generally in Asia, at Madras, in Japan, Annam, China, at Tsing Tav, 
and in the Philippines, on the Ivory Coast, at Stanley Pool, at Dahomey, 
in Queensland, and recently in Morocco, and, at any rate in Morocco, it 
is possible to differentiate typical piriform piroplasm. 

Theileria mutans may cause unmixed infections. It was recognised, 
in 1911, by Martoglio, Stella and Carpano in Erythrea living habitually 
in Erythrean cattle. Pricolo, in 1914, observed in cattle from Tunis 
a piroplasma which was probably Th. mutans. 

Bovine piroplasmosis in Morocco appears to be an unmixed disease 
and consequently accurate investigation should be possible on the parasites 
and intermediate agents, to facilitate the identification of the agent causing 
the disease and to amplify the complex and important problem of pre¬ 
ventive immunisation. 


(1) See A\, Jan. 1921, No. 72. {Ed.) 
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828 - Special Facts Relating to Anthrax in Morocco and its Specific Prophylaxis (1). — 

Veltt, H. (Chef du Eaboratoire de recherch.es du Service de I’Elevage. Note read at the 

meeting of t he central Society of Veterinary Medicine on April 7 »1921), in the Receuil de 

Medecine VH&rinaire , Vol. XCVII, Nos. 8 and 10, pp. 176-180. Paris, April 10, May 30,1921. 

Vaccination against anthrax by the direct use of the second Pasteur- 
ian vaccine, which has shown itself very efficacious for pigs, remains 
quite powerless in infected herds of cattle and flocks of sheep and goats 
in which it has constantly proved ineffective in keeping down mortality. 
Without fully explaining all the peculiarities, several causes very certainly 
contribute to give anthrax, in Morocco, an aspect slightly different from that 
which is commonly seen in Europe. Such causes are overwork, privation, the 
length of the dangerous season and the extreme dissemination of contagion. 
Now, two other points require special attention:— x) The inefjicacy of Me 
serum in cattle , sheep and goats ; 2) the peculiar virulence of the bacteridia. 

Regarding the inefficacy of the serum the author remarks that sub¬ 
cutaneous injections in prescribed doses in non-feverish animals (10 cc. 
for cattle and 5 cc. for sheep and pigs) are perhaps insufficient for cattle, 
sheep and goats on account of the peculiar circumstance that anthrax, 
in these species, is always a general infection which develops very rapidly (1) 
while in pigs anthrax is primarily a local affection (glossanthrax, garothilla). 

Quoting the work of Bordet as support, the author considers that it 
should perhaps be possible to remedy this by using, on all the infected 
animals, even the feverish ones, intra-venous injection repeated on several 
successive days of high doses (20,40 and 50 cc.) recommended for the 
feverish animals by the Pasteur Institute. 

The peculiar virulence of the bacteridia should also be regarded as 
one of the possible reasons for failure. Lh^ritier, Feeury, and Tribout 
have previously (2) shown that in North Africa there is a race of bacteridia 
adapted to the organism of North African sheep and more dangerous for 
them than the French bacteria. 

The new campaign should show whether the use of the third vaccine 
furnished by the Pasteur Institute will give greater or longer immunity. 
Besides there is the question whether the inefficacy of the serum can be 
remedied by the constant use of larger doses and by intravenous injection 
and, if these methods prove insufficient, by using as bases in the prepara¬ 
tion of various serums, different types of microbes isolated from animals 
which have died of anthrax in Morocco. 

829 - Haemo-prevention and Haemo-vaceination against Foot and Mouth Disease (3} 

— Valles, H„ and Carr£, in the Comptes rendus de VAcadSmie dee Sciences, Vol. 172, 

No. 23, pp. 1449-1452. Paris, June 6,1931. 

The specific properties of the blood of cattle cured of foot and mouth 
disease were brought to notice many years ago by IyOEFEER and Prosch, 

(x) See Jf., May, 1920, No. 543. {Ed.) 

(2) Eh^ritier, A., Eletjry, A., and Tribout, A., Moutons et bact&idie char- 

batmeuse (Algerian sheep and a nth rax bacteridia), in Bulletin de la SodiU centrale de midedne 
viUrinaire, Oct 30,1931, p. 513. (Author's note). 

(3) See It March 1920, No. 335 ; R Sept. 1920 No. 882; R. March 1921 Nos. 308 and 309. 

(Ed.) 
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PERRONCito, Roux, Nocard, CarrB and VaiaaIe. Owing to the impossi¬ 
bility of obtaining serums that are efficacious against foot and month 
disease in sufficient quantity many authors were quite naturally led to 
utilise, as a remedy against this dreadful disease, the blood or the serum 
of animals which had been cured (Perroncito, Kuypers, Betters, Broers- 
MA, AuKBMA, I/EBATEEY, Desiaens, etc.). 

The results obtained by the various writers being far from agreeing, 
the present authors have renewed the study of the question and now ex¬ 
press a decided opinion on the value of the method and the conditions of 
its use. It is briefly summed up as follows 

I. — Just like experimental producers of various therapeutic serums, 
cattle cured of foot and mouth disease do not all furnish, in equal condi¬ 
tions of infection, equally active serums. 

It is therefore necessary, with the object of regularising the results 
of haemotherapy, to use as much as possible a homogeneous mixture of 
citrated blood taken from a whole groups of animals from the 12th to the 
15th day after the appearance of the vescicular eruption. In no case would 
blood drawn from a single convalescent be used, no matter how severe 
its attack had been. It is also necessary, when estimating the severity 
of the progress of the disease in a sick animal, not to confuse the effects 
of the disease itsdf and the effect of various complications attending the 
injuries caused by the issue of the virus. 

II. — By the addition of an antiseptic, citrated blood can be kept 
in a refrigeration at +10 C. for at least 3 months without losing any of its 
useful qualities 

III. — In any case the dose used, no matter what species of animal 
is treated, should not be less than 1 cc. of serum per kg. of live weight 
of the animal to be immunised (1). 

IV. — The conditions specified above being complied with, injections 
of citrated serum from cured animals prove to be very regularly provided 
with all preventive qualities, which enable animals treated with them to 
resist both natural infection and subcutaneous inoculation of large doses 
of foot and mouth disease virus (virulent lymph, V20 cc.; virulent blood, 
5 cc. and 10 cc.). 

V. — The duration of the immunity conferred does not exceed 15 days 
in most cases. It can be prolonged for similar periods by means of a 2nd 
or 3rd injection under the same conditions as the first. 

VI. — Only animals free from the disease at the time of the preven¬ 
tive injection are immunised. Made during incubation of the disease, 
injection of the serum of cured animals in no way hinders the course of 
the disease, which, however, takes a milder form. However profitable 
the practical use of haemoprevention may be, especially for the infallible 
preservation of young animals, it remains of limited interest regarding 

(1) The authors previously noted, in 1903, that the effective dose of serum taken from 
cured An imals varied between 500 and 1000 cc. [Revue ^enbale de Medecine vit&rinaire, Vol. 1, 
1903* P* 372 ). [Authors' note) 
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the benefit which may be expected from a method capable of conferring 
a longer duration of resistance on the animals to be protected. 

The attempts made with this object by I/jFFEER, Nocakd, Roux 
and by the authors are well known. Most of them tend to experiments 
of sero-vacdnation 

The authors have continued their researches in this sense by using 
blood from cured animals in various combinations with aphthous virus, 
either in the form of aphthous lymphs or powdered epithelium filtered 
through a porcelain filter, or preferably, by defibrinated virulent blood. 

Under the protection of an injection of blood of cured animals made 
under the conditions detailed above, cattle and sheep may safely be ino¬ 
culated with doses of from I to io cc. of virulent blood either at the time 
of inoculation with preventive serum or 5 days later. Animals so treated 
resist infection and go thiough the whole of an epidemic without contrac¬ 
ting the disease 

Experiments in progress will determineThe duration of immunity 
thus conferred ; its value with regard to aphthous virus of various breeds 
or action; whether preference should be given to the simultaneous inoc¬ 
ulation with the serum of cured animals and of virus or to successive 
inoculations of one or the other. 

830 - Hew Method of Ascertaining Gestation by Galvauometric Registration of the 
Heart Beats of the Foetus. Experiments in Germany. — norr, j (Physioiogisches 

Institut und Poliklmik fur grosze Hausheie der Tieiarztlichen Hochschule Berlin), in 
the Bcrhna Turardhcht Wochenschnfl, Ycai XXXYTI, No 1, pp i-b, and No 2, pp i/- 
20 Berlin, Tan irsi 

Experiments made with cows, goats and mares. The first-named 
being fidgety and restless, trustworthy results could only be obtained 
with the mares. Some very useful curves were successfully registered. 
The places of derivation chosen were the oblique portion of the ilio~pelvic 
colon and the Regio umbilicalis or the Regio iliaca dextra et sinistra . 

Hollow silver electrodes were used for rectal derivation and for epi¬ 
dermal derivation, plates of zinc amalgam which were pressed on the hair 
well moistened with zinc sulphate. The reception and registration of the 
heart beats of the foetus were made with the “ Siemens und Halske Elektro- 
cardiograph The advantages of the method are as follows: — 1) Graphic 
registration eliminating all possibility of errors; 2) derivation from the 
Regio umbilicalis or from the Regio iliaca dextra et sinistra is simple and 
convenient, rendering possible the ascertaining of gestation without injury 
to the vagina; 3) the result of galvanometric auscultation is legible in 
a few minutes on the ground glass of the apparatus; 4) the graphs re¬ 
gistered can be used as documents in trade. 

83X - On Sanson’s Avenlne. — Brocq-Rousseau, and Thomas, P. T, m the Recuetl de 
Medecine V&innaire, Vol XCVTT, Nos S and 10, pp. 215-218. Pans, April 30-May 30, 
1921. 

After a critical examination of Sanson's various papers on the sup¬ 
posed alkaloid body in oats called avenine, the authors relate their unsuc- 
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cessful attempts to prepare this alkaloid by following Sanson’s directions. 
Using a different method by treating 1 kg. of oat pericarps with alcohol 
at 8o° C. in the presence of tartaric add and subsequent treatment of 
the viscous extract until a light yellow residue which does not crystallise 
was extracted, the authors have shown that there was no alkaloid. This 
residue, redissolved in water has the following charactersWith alkaloid 
reagents, iodine in potassium iodide solution, iodo-mercurate of potassium, 
etc., there was no precipitate. The substance obtained is therefore not an 
alkaloid. Other reagents (Millon’s reagent, ferric chloride, Fehling’s 
reagent, ammoniated silver nitrate, vanilline, and hydrochloric add) 
seem to indicate the characters of a polyphenol or of a tannin of the phlo~ 
roglucic group. 

The authors conclude that in any case there can be no question of an 
alkaloid, espedally of a substance having the properties described by 
Sanson. Sanson’s avenine therefore does not exist, or at least that writer 
must have designated under that rame a non-alkaloidal substance or 
a mixture of non-alkaloidal substances, on the physiological properties 
of which it is necessary to make distirct reservations. 


832 - Dutch Researches on the Colour and Markings of the Goats of Cattle. — kuipek* 

K , yr., m Gencfica, Vul. IT, Part r, pp. 137-161. ’S-Gravenhacje, March, 1920 

The author, after an account of the work of other investigators on cross¬ 
ing cattle (1), gives the results of his own experiments. ’Experiments 
of this kind, owing to their heavy cost, are always defective, espedally 
considering that the information furnished by owners has always to be 
more or less depended on, and this the author also has made use of so far 
as it was authentic It was a case of the cross between cattle of the " Ua- 
kenvelder ” breed (Dutch Belted Cattle) with Dutch black piebald cattle 
(sometimes black and sometimes white predominating). 

The “ Uakenvelder ” breed is distinguished from the very variable 
black piebald breed by the regular distribution of black and white, that 
is to say the front third and the hind third of the body are black while 
the intermediate third is white, so that the cattle look as if they were cov¬ 
ered with a white blanket. A “ Cakenvelder ” bull, whose pedigree 
was known from the Herd Book was used to serve a considerable number 
of black piebald and red piebald cows, in which the black and the red were 
very irregularly distributed ana most of which had completely black or 
red backs and white bellies and extremities. The calves resulting from 
this cross were divided up as follows27 " Uakenvelder,” 24-25 black 
and 3-4 black piebald. 

All the animals with a white band round the body were considered 
as " Dakenvelder” while the animals which had only insignificant white 
markings were counted as pure black 


(t) Wilson, Janies, Mcndelian Characteis among Shorlhoin Cattle. Sci Plot. It. Vubl . 
Soc , Yol. XI, N. S , No ^8, iqi«S. — See also A\, Jan. 19.20, No 81 (Ed.) 
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Cows of a pine " Lakenvelder " line served by the same bull (A), 
gave birth to I black bull calf, 2 " Lakenvelder " bull calves (\ erfect 
marking) and 2 heifer calves with slightly irregular coats. Another 
“ Lakenvelder 11 bull (B) bred with the same cows 2 “ LdaerveVier " reds 
with white extremities and 1 “ Lakenvelder black (very irregular mar¬ 
kings). It follows that plain coloured as well as very different calves 
may be produced. Red did not appear in the crossings with the bull (A) 
which is homozygous for black. It may also be remarked that, in the 
calves, produced by cows with white foreheads (“ blaarkap "), the 
character “ white forehead " was dominant to the character “ black 
head 11 (“ zwartkop ”) of the bull, as is shown by the genealogical Table 
below 


B1 = white forehead, bl — black head 
F x white forehead (Bl bl) y Jaap (I*akv. tf) bl X Hanna (bl). 

Fx Iyakenv. white forehead (Bl bl) \ Kees (blbl) = Else v. Dam (blbl) 


Fa. ...Eakenv (blbl) = Adrian Eeer (blbl). 

F 3 ...black calf (blbl) 


According to other researches the plain colour (red-brown or black) 
of calves in a line of “ Lakenvelder " thorough breds is fairly common. 
So that that breed must possess a factor “ plain colour „ that is hypostatic 
with regard to the factor " Lakenvalder." The latter factor, moreover, is 
independent of colour, of the factor “ spots " (vlekfactor ”) and of the factor 
" white forehead/* In the cross between piebald cattle X “ Lakeuvelder/* 
the same types appeared as in the above-mentioned cross, namely:— 
" Lakenveldei " black and piebald, but in another numerical proportion 
which is caused by the more pronounced genotypic diffeience of the “ La¬ 
kenvelder " cows. The proportion was 2 black, 1 piebald and 18 " Laken 
velder of which 12 were with much too wide blankets. The pattern of the 
spots is hypostatic in relation to the pattern of the blanket. The bull (A) 
is no doubt heterozygous for the pattern of the blanket. In the latter cross 
the " Lakenvelder " type seems to be more strongly influenced by the fac¬ 
tor " piebald/ 1 The appearance of three types “ Lakenvelder," piebald, 
and plain colours (blade or red brown) may be explained as follows:— 
When L represents the factor for the pattern of the blanket, / its absence, 
E the factor for plain colour, e its absence shown by the appearance of spots, 
the formula for " Lakenvelder " cattle is L IE e, while the an imal** with a 
defective pattern would have the formula LLeeor Llee* Lis epistatic 
on £. The ratio black: piebald in the blanket, 24 or 25 : 4 or 3 closely 
agrees with the ratio noticed in the repulsion of factors according to the 
series of reduplication:— 1:7:711 We have therefore 1 LlEe: 7 
Llee : 

Calculated on 55 descendents the result would be 55 / 16 X 8 = 27 % 
“ Lakenvelder," »/ M X 7 = 24 V 16 plain colour, 55 / 16 x 1 = 65 /i« pie¬ 
bald. All these data may be explained as follows There is close cor¬ 
relation between white extremities and too wide blankets. 

[««] 
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333 - Note on a Herd of Albino Cattle in Minnesota, U. S. A.— detlefsen, 7. a (Col¬ 
lege of Agriculture, University of Illinois, Urbana), in the Journal oj Heredity, Vol XI, 
No 8 , p 378-379 Washington, Nov.-Dee. 1920. 

The “ albino ” character appeared in two calves (one male and one 
female) of a cross between pure Holsteir x half bred unrelated grade 
HoLtein. The young bull of the F z generation crossed with ordinary 
Holstein cows behaved as a dominant homozygote. Thus, mated with 
half-bred unrelated grade Holstein cows, only albinos to the number of 
about 20 were bred. Four albino cows served by a registered Holstein 
bull gave birth to 3 albino calves and 1 ordinary calf. 

The animals had pronounced albino characters. With one exception, 
pigmentation of the coat, eyes, horns and hoofs was entirely lacking. 

No correlation between the character “albino'’ and good milk-pro¬ 
ducing qualities was noticed. 

33 \ - Purely Somatic Change of the Character “ Blue Plumage” with the Character 
“White Plumage” in an Andalusian Hen, Observed in the United. States. — Eip- 

pi\cot, W A., m The Journal of Hoedity, Vol IX, No 8,pp 312-317 Washington, Nov - 
Dec. i<)20 

A Blue Andalusian hen aged 2 years in the spring of 1917, belonging 
to a puie pedigree line, produced during the moulting season in October 
of the same year, vhite neck feathers and a little later primary wing 
feathers which were also white, while normal blue feathers appeared 
on other portions of the body. In the following July, when the hen was 
moulting, all the old blue and white feathers were replaced by white 
feathers. Six week later the hen had pure white plumage. 

The author has searched the literature but has not come across a 
similar case. Previously in 1918 (1), he had shown that generally the 
genetic constitution of Blue Andalusians was the following: — PP (Re) (rE). 

P represents the factor for the formation of black pigment, while its 
allelomorph produces a dominant white. R is a dominant factor which 
hinders the diffusion of the pigment black, thus producing a characteristic 
slate-blue colour. The factor E causes the plain colour of individuals 
having the factor P. The combined action of the factors R and E on 
the black pigment produces the character plain blue. According to pre¬ 
vious researches it seems reasonable to admit that each of the factors R and 
E is closely, perhaps even completely, linked to the allelomoiph of the 
other 

The author further quotes the work of Bateson and Punnet i' (2), 
who have shown that in-breeding produces blacks, blues and speckled 
in the ratio 1: 2 * 1. During the years 1917-1920 inclusive, the author 
continued his experiments with the hen in question, mating her successive¬ 
ly with: — 1) A Blue Andalusian cock; 2) a white Wyandotte cock 

(1} Eippincot, W. A, 1918, The case of the Blue Andalusian. Amer. Nat , 52, 95-115 
{Author's Nob). 

(2) Bateson W, and Ptjnneit R. C., 1906. Repoits to the Evolution Committee 
of the Royal Society, III, pp 11-23 {Author's Note). 
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(genetic constitution pp (rE) (rE)‘ 3) a White Plymouth Rock cock ; 
4) another white Wyandotte cock (heterozygous for IP [inhibitory of 
pigment], factor for white dominant). 

The composition of the young with regard to the character " plumage " 
was as follows: — 

1) — 5 chickb, of which i blue spotted with white and * blue 

2) — 28 » » 13 blue and 15 black 

3) - 25 » > 7 blue and 18 blade 

0 — » » 5 blue and 4 black. 

The results clearly show that the new character 44 white plumage ” 
was not hereditary and that the hen transmitted to her descendants the 
character 44 blue plumage ” like any normal hen of the Blue Andalusian 
breed. 


835 - On the Belgian Draught-horse. — Rasquin, M , in the Journal dch Socitte Kutioiwle 
ties AgncuUutes de Belgique, Year IIT, No. 26, pp. 201-203. Brussels, June, 1921. 

The XXXIInd national show of stud horses, organised by the Royal 
Society 14 Le Cheval de Trait Beige/’ has proved that marked progress 
has been made regarding the relationship between the size of the horses 
and their skeleton. 

While in 1880 a horse with a canon bone measuring 25 cm. was a 
phenomenon, at the present day it is common for stallions to measuie 
27 to 28 cm.; some even measure more and mares measure 25 to 26 cm. 
In future, the maximum being reached, the further consolidation of the 
skeleton shonld be sought after to maintain the ideal type obtained. Fur¬ 
ther, this last show has proved that the homogeneity of the breed contin¬ 
ues in good conditions and, moreover, that the Belgian horse lias a well 
defined origin, of which *' Jupiter ” was the pre-eminent founder. Thus 
the blood of that thoroughbred is in more than 80 % of the horses shown. 
The champion stallion as well as the champion mare trace descent from 
44 Jupiter.” 

A considerable evolution in coat may be noted. At the show in 
1880, out of a total of 625 horses shown, 44.r % were bays, 13.4 ° () ches¬ 
tnut, 6.5 % blacks, 17 % greys, 13.1 ° 0 roans and 5-4 % flea-bitten 
greys. 

In 1904, the percentages were as follows: — 43.65 bays, 35.-) chest¬ 
nuts, 3.38 blacks, 5 greys, 8.8 roans and 3.7 % flea-bitten greys. At the 
1921 show the percentage of chestnut horses had still further increased ; 
41 % of bays, 48 % of chestnuts, 8 % of flea-bitten greys and roans, 3 % 
of blacks and greys were recorded. The following are the percentages 
of prizes awarded to the different coats:— Bays, 35 % chestnuts, 5 \ % 
flea-bitten greys and roans, 9 %, blacks, 2 %. Blacks and flea-bitten greys 
and roans are therefore giving place to chestnuts and bays, which arc 
the dominant coats of the Belgian heavy draught-horse. 

[834-855] 
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536 - The Verification of Herd Books by means of Statistics of Variations. — Feige, 

B., in the Deutsche Lnndwirtschaftliche Tierzucht, Year XXV, No. 16, pp. 161-163- Ha¬ 
nover, April 19 21. 

Herd Books, indisputable indicators of the real conditions of breeding, 
furnish specialty accurate bases for the scientific and practical evaluation 
of breeds, subject to the condition that the measurements recorded in the 



Herd Books are accurate. The author has studied the data in one of the 
best known German Herd Books, from the standpoint of the statistics 
of variations, and has brought to notice some results contrary to all mathe¬ 
matical rules. He investigated the information given in the Herd Book 
in question concerning the length of body, width of the pelvis, depth of 
the chest, and the height at the withers, and he proves by the method ex¬ 
plained below (1) that no body measurement had been registered less than 
the initial measurements recorded in the text, that is to say, that when 
measurements smaller than the initial measurements were made, the figures 


(1) Zorn, W., Die Anwendung des Ansgleichsxechmmg und Variationstatistik auf 
t? n g p>n usw. Mitteiluni'en der Landw. Institute der Universitdt Breslau, Vol. VI, 

Part. 4. 

[**«] 
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were increased. The method used for proving correction is the following:— 
All the individual measurements are entered in a table in order of magni¬ 
tude, and then shown graphically by a curve of variations. 

A curve of ideal variations would result when any measurement, 
length of body for example, is grouped very regularly round an average 
value (M) in such a way that the nearest measurements to that average 
value were most frequently represented; hence cumulation of variants 
" round the average value and gradual decrease in two opposite directions 
from the average corresponding to the binomial formula (a -|- &)“. Now, 
in practice, an ideal arrangement will very rarely result, owing to varia¬ 
tions due to the kind of life and heredity of the animals; on the contrary 
several average values may be noticed round which the variations are 
grouped and when this is not the case in a series of observations some al¬ 
terations must be admitted. 

The limits of variability are found by means of the typical deviation 
(or). Practically the average value + or — of the typical triple deviation 
represents the limit of variations; beyond M ± 3 a no measurements 
are found except in very large series of observations. 

Thus the figures for the depth of chest gave, for 644 cows, the follow¬ 
ing distribution (The tipper series of figures indicates the class of 
magnitudes and the lower series the number of cows). 

63.5 — 665 — 67.5 — 68.5 — 69.5 — 70.5 — 71.5 — 725 — 735 — 745 — 755—76.5 — 77.5 --78.5 

130 lax 131 99 83 33 23 15 5 — 21 iT 

For depth of chest the average value 68.5 cm. and a typical deviation 
of + 4.181 cm. result, so that the range of variation is M ± 3 o = 81.043 
to 55.96 cm. Some cows should therefore be found corresponding approxi¬ 
mately to these limits. In fact above the average (68 cm.) the range 
is almost reached, whereas, below the average there is a very remarkable 
lack of continuity, as the limit of negative variations is 55.96 cm. and the 
series stops at the 66 cm. classes of magnitude (130 cows). Nevertheless 
the series corresponds with the binomial arrangement because the cows, 
of classes lower than 66 cm. have not been omitted although the value of 
the numbers has simply been corrected. The author remarks that the fi¬ 
gures having been taken without selection from the mass of data the results 
can scarcely be contingent. 

The diagram given above also shows very dearly the method of cor¬ 
rection. The arrangement is almost ideal, but the curve is defective as 
its left ride is completely suppressed. Small measurements are entirely 
wanting. The peak of the curve is at 68 cm. (average value); after pass¬ 
ing the 67 cm. class of magnitude the curve rises steeply to reach a cul¬ 
minating point at 66 cm.; below this limit no animal is found belonging 
to a lower class. In the classes above 68 cm. (131 cows) are found 99 + 
83 + 33 + 23 + 15 5 + 2 + 1 + 1, a total of 262 cows while belows 

the central class 121 + 130 = 251 cows are found. The figures for pos¬ 
itive and negative variations are therefore in good agreement. It follows 
that all negative variations have been recorded, but with altered measure¬ 
ments which appear in the 66 cm. class of magnitude. 

3 
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837 - Herd Boobs of French Breeds Of Cattle. — M bslay (Report of the Bureau of cattle 
improvement), in the Bulletin de la SocUte des AgricuUeurs de France , Comptes rendus de 
VAssemblie Genirale de 1921, meeting of March 9 (fifty second session), Part 2, pp. 44-46. 
Paris, 1921. 

Muscat emphasises the great services rendered by Pedigree Books (1) 
and Herd Books in showing the way to improve Fiench breeds of 
cattle (much sought after by foreign breeders and notes that there are 
still too few of these Books in France. For the 30 or 35 breeds of cattle 
there are scarcely 15 Herd Books, of which only 8 or 10 are fully successful; 
the others are embryonic or in course of formation. Nevertheless the in¬ 
quiry made by the Bureau* of Cattle Improvement shows that a certain 
amount of progress is being made generally; besides some very good Herd 
Books some of which have already been 35 years or more in existence, 
others of more recent date are not less successful. 

The different Herd Books regarding which the Bureau has obtained 
information are the following 1) The Herd Book of the Montbeliarde 
breed . 2) The Herd Book of the Limousine breed . 3) The Herd Book 
of the Charolaise breed of the Nievre, Saone-et-Toire and affiliated Depart¬ 
ments, fusion of two Pedigree Books of the Nievre and Saone-et-Iyoire 
comprising a total of about 11000 entries of cows and heifers and about 
5000 bulls. 4) The Herd Book of the Normandy breed of cattle (2), a 
most successful collection comprising 18 000 to 20 000 entries of bulls, 
cows, and heifers. 5) The Herd Book of the continental Jersey breed . 
6) The Herd Book of the Parthenaise breed with a family or sub¬ 
breed, called Maraichine, very good milkers and very hardy, for 
which a Herd Book has not yet been compiled. 7) The Herd 
Book of the Garonnaise breed . 8) The Herd Book of the Bazadaise 
breed . 9) The Herd Book of the Maine-Anjac breed comprising 1500 

members and which has entries of about 8 000 animals. 10) The Herd 
Book of the Black Piebald Breton breed of Fmistere and Morbihan . 11) The 
Herd Book of the Armoricaine breed , across between the Black Piebald: 
and Durham breeds, with entries of 713 animals. 12) The Herd Book 
of the Red Piebald Breton breed , very clearly distinguished from the two 
last. 13) The Held Book of the Pyrenean breed of the South-West with 
pink mucosae. 14) The Herd Book of the Tarentaise breed , in process 
of compilation. Besides these different Herd-Books, there are a great 
number of breeding syndicates created before the war and other small 
Communal Societies with hull owners. It would be desirable that these 
breeding Syndicates should first endeavour to maintain pure breeds in the 
districts where these exist, and then to compile for each of the breeds a 
Pedigree Book or a Herd Book. 

838 - Note on Rearing “ Minor Breeds 99 and “ Local Breeds ** of Cattle in Great Brit¬ 
ain. — Live Stock Journal, Vol. XCIH, No. 3458, p. 455 - I/Ondon, May 13,1921. 

Since the end of the war, the rearing of “ minor breeds ” and “ local 
breeds ” of cattle has become popular in Great Britain. In particular 


(1) See R . 9 Sept. 1920, N. 888 {Ed.) — (2) See R., Sept. 1920, N. 838 (Ed.) 
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the rearing of the three most important of the local breeds, Sussex, Red 
Poll and South Devon has extended considerably, but the keeping of Blue 
Albinos and Old Gloucester, in Derbyshire and Gloucestershire respec- 
tivdy, has also been revived. Small local breeds, valued specially on ac¬ 
count of their adaptability, are preferred in their native districts to any 
other breed, and it is chiefly for that quality that these breeds are begin¬ 
ning to be imported into other districts of Great Britain where the con¬ 
ditions are similar to those of their native district, 

Sussex cattle, besides their quality as plough cattle, are specially 
valued as good beef producers with very early maturity. The half-breed 
produce of the North Devon (also pure red)' x Sussex cross is an ideal 
butcher’s beast, profitable to rear, in which the Sussex gives early matur¬ 
ity and the North Devon high quality of meat. 

The South Devon had a certain resemblance, a few years ago, to the 
Sussex, both being red in colour and both being of large size; on the other 
hand the South Devons were lacking in symmetry and were very uneven 
in flesh, i 

At the present time the improved South Devons may be considered 
as one of the most important dual-puipose breeds (milking and fattening 
properties). The bullocks grow to a great size and have good feeding 
propensities. Further, this breed is perfectly suitable for crossing with 
small breeds in order to get increased size and weight. There is no doubt 
that when the qualities of the South Devon become better known the rear¬ 
ing of this breed with still further increase; the cows not only give large 
quantities of milk but also the milk is rich in quality. 

The Red Poll breed of East Anglia, also a dual-purpose breed, is one 
of the best dairy breeds. Moreover, there is no doubt that Red Polls 
can thrive under conditions under which a good many other English breeds 
would not be able to live. Classed a few years ago among the minor breeds, 
the Red Poll ought now be placed among the major breeds, but as one of 
the local breeds. 

Similar remarks as those regarding cattle might he made regarding 
pigs. The Gloucester Spots, the Wessex Saddlebacks and the Essex es¬ 
pecially have increased considerably but without in any way diminishing 
the influence of the major breeds such as the Large Blacks, Berkshires, 
Large and Middle Whites, etc. 

839 - Experiments In Great Britain on the Effect of Feeding Concentrates either as 
Warm Mashes or Dry, and of the Percentage of Succulent Foods in the Ration, 
on the Production of Milk. — Berry, R. A (Professor of Agticultuial Chemistry, West 
of Scotland College of Agriculture, Glasgow), in The Journal of Agricultural Science, 
Vol. SI, Part 1, pp. 78-98, graphs 6, tab. 4. lyondon, Jan. 1921. 

Experiments carried out at the College Experimental Station at 
Kilmarnock, Scotland, with Ayrshire cows. Conditions winch might 
influence milk production, such as the health and appetite of the cows 
and the weather were recorded daily. For each ration figures indicating 
the content in nutritive material are given. 
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Influence op concentrates fed either dry or as warm mashes 
on the milk production. — During the three weeks preceding the 
experiments one half of the meals was fed dry in the morning and the re¬ 
mainder as mashes in the evening. For the mashes the concentrates were 
mixed, scalded with boiling water (% gallon to 9 lb. of the mixed meals) 
and 1 oz. of rocksalt was added. 

The mixture was fed in a sloppy condition at the body temperature. 
As short-period experiments (5 weeks) evidenced the beneficial effect of 
the concentrates fed as mashes on the milk production, experiments last¬ 
ing 17 weeks were proceeded with, using 10 cows divided into two groups, 
and taking into account their period of lactation, milk production, etc. 
During the first period of the experiment, lasting 5 weeks, the cows in group I 
were given the concentrates dry and during the subsequent periods, last¬ 
ing respectively 10 and 2 weeks, the concentrates were fed alternately 
wet and dry. The cows in group II commenced with the concentiates 
fed as mashes during the first period and during the subsequent periods 
the concentrates were fed alternately dry and wet. 

The daily ration per cow was composed ofTurnips 30 lb., hay 
7 lb., oat straw 10 lb., bean meal 3 y 2 lb., crushed oats 3 y 2 lb., decorti¬ 
cated cotton cake 2 lb. The cows were watered once a day for 30 minutes 
at a trough in the yard and drank an average of 5.7 gallons and 4.6 gallons 
respectively per head for groups I and II. 

The quantity of milk pioduced by feeding the concentrates as mashes 
was greater by about 1 lb. per head per day than the' quantity produced 
by feeding the concentrates dry. The increase diminished with the ad¬ 
vance in lactation. The warm mashes produced a distinct laxative ef¬ 
fect and were more readily eaten than the dry meals. It was noticed 
that the cows fed on rations containing the concentrates in a dry state 
lost the good condition of their coats. With a change back to rations 
containing the concentrates in a wet state or when water was readily 
obtainable in the byre, the animals recovered the normal condition of 
their coats. An increased water supply did not appear to have any ef¬ 
fect on milk production. 

In another experiment carried out in similar conditions to the former, 
except that the ration was modified, the periods reduced and that the cows 
were given water ad lib., it was ascertained that for the production of 
1 lb. of milk an average of 3.5 lb. of water (drinking water 4- water con¬ 
tained in the food) was consumed when the cows were fed with a normal 
winter ration containing 30 lb. of turnips and part of the concentrates 
given as wet mashes. The ratio of water consumed varied with indivi¬ 
dual cows, with the preparation of the food (concentrates wet or dry), 
the proportion of fodder in the ration, the period of lactation of the cows, 
and the temperature. For 1 lb. of dry matter in the food 3.6 lb. of water 
was consumed. The total quantity of water consumed per day (drink¬ 
ing water + water contained in the food) amounted to about 10 gallons, 
of which 50 to 60 % was drinking water; from 25 to 30 % of the total 
water consumed was contained in the milk. 
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Influence of the quantity of succulent food (roots) contained 

IN THE RATION ON THE YIELD AND FAT CONTENT OF THE MILK. -* Expe¬ 
riments in which the quantity of water necessary for the animals was 
famished respectively by feeding with succulent food (swedes) and by 
feeding with rations in which part of the water was taken as drinking 
water (i). 

The experiments were made with 7 cows which during the first period 
of the experiment were given 112 lb> of roots in their ration. During 
the subsequent periods 56 lb. and 22 lb. respectively, of roots were replaced 
by concentrates and fodder so as to maintain the same weight of proteins, 
fats and carbohydrates in the ration. The daily ration per cow was the 
followingTurnips 112 lb., hay 5 lb., oat straw 12 lb., mixed concen¬ 
trates 7 lb. (bean meal, earthnut cake, crushed outs, bran and fish meal). 
One half of the concentrated was fed dry and the remainder in a sloppy 
condition. 


Experimental data collected Joy the various periods . 



January 

February 



28 

4 

XX 

18 

25 

3 

II 

Average dailv milk vield lb. 

1 

30.3 1 

30. T 

1 

28. n 

27.2 

l2fi.3 ‘ 

L«?.2 

2* 


March 


24 31 


Total solids. . 
Fat weight . . 
Solids not fat. 
Total solids. . 


Roots 


% 

lb. 

lb. 

lb 


Xb 


12.69, 

I *° 3 il 

2.83 

3.86 


25 o 24.8 24.0 
,12.91* 12.72! 12. 8 I3.2i'i3 4 13 53 I3*62 , i3 31*13.45 



i.o6f i.ooj 
2.70 2.65 
3 76, 3.65 


1.04 x.12 I.X3J i.oi| 1.08 
2.29 2.24 2.16 
3-3»! 3-44 3-4* 3-34 3-24 


1 . 02 ' 

2.451 2.34 2.32 
3-471 


56 
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A heavy root ration (112 lb.) had a strong purgative effect which 
adversely affected the health and general condition of the animals. The 
milk yield, which had shown a tendency to increase at fiist, definitely 
decreased later. Although there was an increased percentage of fat, 
the weight of fat produced diminished. The fall in milk yield was partly, 
but not immediately, anested by a change to a moderate root ration. As 
a consequence there was a decided increase in the percentage and total 
yield of fat. The consumption of water (drinking water + water con¬ 
tained in the food) per x lb. of dry matter amounted to 3.9 lb. with a ration 


(1) It is the practice in some of the milk-selling farms in the west of Scotland to feed heavy 
root rations amounting to 1 cwt. of roots per day W. R. Dunstan slates that over 100 lb. 
of roots are fed pei head per day on some of the farms in Kent. Lauder and Fagan found 
that cows receiving 112 lb. of roots with wet mashes refused di inking water. 

See A. Lauder, and T. M. Fagan, “ The effect of heavy root feeding on the composition 
and yield of milk ” Bull 26, Edinburgh and East of Scotland AjtcuUwal Colie '6,1912. (, Author *& 
note). 
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containing 112 lb. of roots and to 3.3 lb. with the moderate root ration. 
Some of the cows fed with the heavy root ration took on an average be¬ 
tween 5 and 6 % of the total intake of water in the form of drinking water. 
The da+a relating to the influence of the temperature on the milk yield are 
given in 6 graphs in the text. 

840 - The Effect Produced Upon Sheep’S Wool by Adding “ Ovagsolan ” (1), a Diges¬ 
tible Preparation of Decomposed Horn, to Rations Poor in Protein. Experiments 

in Germany. — IyEHMANN (Institute of Animal Physiology of the Berlin Agricultural 
College , Abstract from a Report made to the ^Minister of Food and Agriculture, in the 
Deutsche LandwirtschafthcJie Tterzucht> Year XXV, No. 15, pp. 157-158. Hanover, April, 
1921. 

Careful experiments made at the Institute of Animal Physiology of 
the Berlin Agricultural College. These results were at variance with 
those previously obtained when this pieparation was given with much 
success to two-year old sheep (“ Zeitschafe ”), and the author could not 
detect any effect that could be attributed with certainty to “ Ovagsolan.” 
Usually, however, micrometric investigations revealed a considerable 
thickening of the wool, when this preparation was added to restricted 
rations containing little protein. 

In experiments carried out on the patients of some of the Berlin 
hospitals, a similar thickening of the hair was observed, though in many 
cases no effect was produced by the uise of " Ovagsolan.” 

Ukhmann discusses the experiments of Heij^dorf (2) made upon 
100 sheep of two years of age, and throws some doubt upon the accuracy 
of this work, comparing the results with the data previously obtained 
by Hknnebfrg. In the experiments of the latter, 50 gm. of protein 
added to scanty rations produced 3.3 gm. of pure wool, and 0.8 gm. when 
added to fattening rations. Heixdorf, by giving 50 gm. of “ Ovagsolan,” 
obtained an increase of as much as 1.5 gm. per day per head. I/Bhmann 
deduces from this fact that the same effect could be produced by giving 
the sheep pure digestible protein, instead of “ Ovagsolan.” 

The author, basing his opinion on the experimental data, allows 
that it is possible, that “ Ovagsolan,” like protein, may have a stimulating 
effect upon the formation of wool and hair, but believes that it has no nu¬ 
tritive value, that is to say, it does not supply substances like cystine 
which are lacking in the ration, but stimulates the follicle, and under the 
most favourable conditions, may induce greater activity in the latter 
without increasing the ration. On the other hand the efficacy of this stim- 


(1) The experiments made by Zuntz, who added horn decomposed by chemical action 
to rations poor in protein, having given satisfactory results, a special preparation containing 
all the substances necessary for wool formation has been made and sold under the name of 
" Ovagsolan,” See R., June, 1921* N. 656. (Ed,) 

(2) As control animals, 30 two-year-old sheep were taken having the same quality of wool, 
and of the same size and weight as the sheep subjected to the experiment. The latter were 
given for 100 days, in addition to their ordinary ration, 50 gm. of “ Ovagsolan ” per day and 
per head, and during this time produced 400 gm. more wool per head. (Ed,) 
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ulus depends chiefly upon the excitability of the hair or wool follicles, 
as well as upon the protein content of the rations 

Nevertheless, the author states that on account of the limited number 
of experiments so far carried out, it is impossible to give a conclusive opinion 
upon the value of “ Ovagsolan ” as a sheep food, though he thinks that 
in the case of a temporary dearth of concentrated feeds, and when there 
is any fear of the fibre of the wool being too fine, a dose of “ Ovagsolan ” 
varying from 25-50 gm. might prove efficacious. 

841 - Fattening Lambs With and Without Shelter (Shelter Versus Open Lot). — wi- 

thycombe R., and Potter E. L.» in Oregon Station Bulletin, No. 175, pp. 1-11. Corvallis, 
Oregon, September, 1920. 

The results of two experiments carried out from 1914 to 1919 with * 
two lots of lambs which were fed for the market. Lot 1 was kept through 
the winter in an open feed yard, while Lot 2 occupied a similar yard, with 
the exception that it was provided with a low shelter-shed closed on two 
sides. The lambs were given lucerne hay ad libitum , and a limited grain 
ration consisting of oats and barley. The animals under shelter made 
slightly higher gains (0.30 lb. per head per day) than those kept in the 
open yard, which gained 0.29 lb. The shelter lot required per 100 lb. 
gain 914.10 lb. of hay and 279.29 lb. grain, whereas the lot in the open 
pen, ate 944.72 lb. hay and 290.49 lb. grain. 

The Bulletin is provided with an appendix giving information on 
the management of fattening lambs, and a discussion of the feeding costs. 

842 - A Study of the Present Condition of Pig-Breeding in Italy. — 1. Una grande mostm 
di stiini a Bologna. II Giornale agrario , Year III, Nos. 20 and 22. Bologna, May 38, and 
June 4. i 93 i. — II. Camfori, G. C , Ibid , No. 22, June 11,1921, and No. 24, June 25, 
1921. — Iir. Relazione dell’Esposbione provindale ed interprovindale dei Suini, tenuta 
nel Mercato bestiame di Bologna, il 3 *5-29-30 maggio, 1921. — L'A^rkoUura bolojnese, 
Vol. VI (New Series,, No. 6, pp 52-61, figs. 8. Bologna, June 15. 1921. —IV. Pergola, 
V., I,o stato attuale della suiuicoltura. italiana, in the Bussa Carte , Vol. II, Parts *3-31, 
PP 770 - 773 * figs* 3 - Molassana (Genoa), May 1921 (i). 

I — II — II. — Pig breeders from the different regions of north 
and central Italy were exhibitors at the pig-show held at Bologna from 
May 28-30, 1921, which made it possible to obtain a very accurate idea of 
the principal tendencies governing pig-breeding throughout a large part 
of Italy Thus, it was noticeable that there was a strong inclination to 
use the black breeds, especially the ” Large Black ” for improving the 
breeds, instead of the " Large White ” and Middle White Yorkshires that 
had previously been the favourites. This change was fully justified by 
the greater hardiness of the " Large Black/' its superior resistance to the 
Italian climate, its marked suitability for mixed farms, and especially 
by its excellent returns in meat and fat. 


(1) See R , July-August, 1930, No. 779 ; R., June, 1921, No, (>58. {Fd.) 
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The white breed, when acclimatised in Italy, has however developed 
a tendency to hardiness, and the pigs, though they are less fat, are stronger, 
better-proportioned, and move with greater ease 

Other breeds less known in Italy, on account of their more recent 
introduction into the country, were also to be seen at the show such as 
“ Gloucester Old Spots ” and “ Poland China.” The latter is raven- 
black, and was imported from the United States. It resists fatigue and 
long journeys very well, and is particularly suited for large farms and 
grazing-grounds Finally, some very promising specimens of a cross 
between the " Targe White ” and “ Targe Black ” breeds were also on 
view. 

When the show was about to be closed. Prof. Cugnini gave a lecture 
in which he sketched the lines that should be followed by pig-breeders 
in Italy, basing his remarks upon the results of the show, the experiments 
he had made during many yeais at the Reggio Emilia Royal Depot for 
Stock Improvement, and the facts he had observed on his visits to the 
best pig breeders of the region. Prof. Cugnini is a staunch partisan of 
the Yorkshire breed for the purpose of improving the type, for the present 
pigs are larger, hardier, less flat-nosed, better adapted to grazing than their 
predecessors, and they always transmit to their progeny the characters 
of size and early maturity. According to the lecturer, " Targe Blacks ” 
and their crosses never attain the size, or the early maturity, of the "Targe 
Whites ” and their crosses, although the animals of both breeds, and their 
hybrids, are excellent in their several ways The Yorkshire pig is parti¬ 
cularly valuable in turning to account the waste products of cheese-fac¬ 
tories. These products, however, should not be fed to breeding animals, 
for they depress the nervous system ; and fatten the pigs. The best feed 
for sows is lucerne but this should bot be given exclusively; in order to 
keep the intestines active, bran and ground lucerne hay should be fed, 
and an aperient administered e\ery fortnight. It is advisable to include 
mangolds in the sows’ ration during the winter, as these roots encourage 
milk-secretion (1). 


(1) Vt a mo IU pig Service-Station, that of Geminianu Bros, on the Galanta estate near 
Imola, of which the products (especially the Gloucester pigs and the crosses between “ I#arge 
White ” and the Romagnole breed) were much noticed at the Bologna Show, the following 
rations are fed to sows m farrow : 30 0 o beans, 13 % maize, 6 % barley, 4 % oats, 45 % dry 
fodder; suckin’*-fit*s until weaning, that is to say, until they are 70 days old, receive 35 % 
maize, 15 % barley, 10 % oats, 40 % beans while pi%s to be fattened are given % beans, 
20 % barley, 20 % oats, 20 % maize If oats arc scarce, they are replaced by dry fodder. 
The rations are fed ad lib . to all the animals, which are also alloved to graze at will in the 
lucerne and clover fields. During the winter, their drinking-water is warmed The piggeries 
are very well ventilated, and are made of a wooden frame covered with reeds. Out of 15 sows 
from 100 tr 150 young are obtained on an average annually; of these 75 % can be used for 
improving stock. — A. Nesri. Giormle a^rarw, Vol. Ill, No, 16. Bologna, April 30» 
r<)2i. (Ed) 
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Of recent years, the number of pigs reared in Italy has greatly in¬ 
creased. Two types of pig-breeding are practised in this country, viz., 
extensive breeding in wooded pastures (this is very suited to local races 
of the Iberian type, which, however, thus become very mixed), and in¬ 
tensive breeding on the farms. The latter is best adapted to early-ma¬ 
turing and very thrifty animals, which need not be good walkers. It 
is a mistake to cross local breeds with larger and earlier-maturing breeds 
that are weaker and less thrifty; what is necessary in extensive pig-breed¬ 
ing, is the rearing and selection of pure-bred animals. Crossing, however 
is very useful in intensive breeding. The type of pig that has hitherto 
been used for this purpose is the Yorkshire; the purest-bred animals of 
this race in Italy are to be found in Lombardy, while in Emilia, and espe¬ 
cially in the Province of Reggio, the largest number of the finestYorksbires 
are reared. The " Large Black ” and Poland-China breeds have recently 
been introduced, and appear very promising. The Large White X Large 
Black cross made by Marquis Stanga has produced splendid animals 
in the first generation, which are much finer than their parents; it, however, 
remains to be seen how the subsequent generations turn out. 

Of the Italian hybrids used for extensive breeding the Siennese, 
or “ cinta ” pig (Large White x Iberian var. Tuscan) is worthy of mention. 
The animals are of good size, well shaped, and thrifty, but do not yet 
show the early maturity, fixity of character, and perfection of type that 
are to be desired. 

843 - The Serieultural Institute at Portici and its Work. — Moreschi, b , in uitaha 
agricola , Year 58, No. 5i PP- 142-144. Piacenza, Hay 15, 1921. 

The Serieultural Institute of Portici (Naples), which is attached to the 
Royal Agricultural College of that town, was founded, together with other 
institutes of the same character, by the Law of 1912 relating to the silk- 
industry (1). It was opened in May, 1916, and was in full working in 1920. 
During the five-year period 1915-1920, the Director of the Institute was 
Prof. Acqua (now Director of the Experimental Serieultural Station at 
Ascoli Piceno). 

The author mentions the work done by Prof. Acqua, or carried out 
under his supervision, during his time of office. 

In addition to the articles of which abstracts have been given in this 
Review (2), the author mentions a histological study by Mme (Prof.) 
A. Fo& (at the present date Directress of the Portici Serieultural Institute) 
on the alterations produced in the intestinal epithelium of the silkworm 
by the disease known as " flacherie "; a study by Mme (Prof.) P. Lom¬ 
bardi on the orientation of the cocoon and its possible influence on the 


(1) See the original Article by Prof. O. Bordiga: The Crisis in Italian Sericulture and 
the measures for averting it, in R., Oct. 1914, p. 1263 (Ed.) 

(2) See R. March, 1916, No. 328 ; R. Nov. 1916, No. 1202; R. June, 1917, No. 572 ; 
R. Jan. 1918, No. 70; R . Feb. 1918, Nos. 145-196; R. March., 1918, No. 327; R. June, 
1918, No. 673 ; R. Dec. 1918, No. 1342; E. May, 1919, No. 589. (Ed ) 
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laying of the moths; this study proves that there is no such influence, and 
that the divergent conclusions anived at by other wiiteis on this subject 
are to be attributed to the small amount of material used in their experi¬ 
ments) ; a study by Mme (Dr.) C. di Maio (i), describing the manner 
in which the moths of Bombyx mori bore through the cocoons under ab¬ 
normal conditions ; this study shows that the moths can perforate the co¬ 
coon equally well, whether their heads are turned to the usual side, or to 
the opposite one, and that the hole is made with the assistance of the al¬ 
kaline liquid with which the moths are amply provided; etc. 

844 - u Muscardine” (Botryiis i Bass i an a) a Disease attacking Silk-Worms and 

Other Insects. — Campbe/lL, C, in II Coltwatote , Year I^XTVII, No. 9. pp. 266-269. 

CasaleMonferrato, Maich 30, 1921 

During the sericultural season of 1920, there was a serious outbreak 
of " muscardine ” (. Botryiis Bassiana), in tire low valley of the Liri. As 
the region is very isolated, without railway-stations, and as it is difficult 
to suppose that the conidia of the fungus had been sent with the silk¬ 
worm eggs, it must be concluded that the disease was transmitted to the 
silkworm by other infected insects. 

Audotjin, in 1836-1837, found that it was possible to inoculate the 
caterpillars of several Lepidoptera (amongst others those of Limantria 
dispar), with B . Bassiana ; and in 1838, he observed that the disappear¬ 
ance of the Galerucella of the elm {G. hdeola) was due to the development 
of “ muscardine ” in the pupae. 

Turpin (1836) succeeded in inoculating various caterpillars (Mala- 
cosoma neustna, Pieris crataegi, etc.) with the fungus, which causes the 
death of its hosts in 8 to 10 days. More recently (in 1914), Picard re¬ 
ported that he had found B. Bassiana, which he calls Beauveria Bassiana, 
in both the perfect and larval states, of cochylis and eudemis, as well as 
of the cockchafer. 

The author was preparing to study the above-mentioned outbreak 
of muscardine with the object of determining whether it had been trans¬ 
mitted to_the silkworm through the agency of other insects, when Ghir- 
t ANDA {2) announced his intention of employing B. Bassiana as a means 
of controlling the processional Bombyx of the pine (Tkaumetopoea [Cneto- 
campa] pityocampcij . 

The author states that such a proceeding is not advisable, for he is 
of opinion (though Gherianda does not share his view) that the artificial 
dissemination of B. Bassiana would be a serious danger in districts de¬ 
voted to sericulture, for in the first place, the conidia of the fungus retain 
their power of germination, under favourable conditions, for over a year, 
and when transported by air currents, can find suitable hosts, even where 
silkworms are absent, in the form of other insects, which when attacked, 

(1) An abstract of another study by the same authoress is given in R., Feb. 1916, No 176. 
(Ed) ‘ 

(3) See R, Oct-Dec 1919, No 1357. (Ed) 
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might be a source of fresh infection. In the second place, the fact that 
it would be necessary to sow the conidia of B. Bassiana in August, in order 
to control the processional Bombyx of the pine, constitutes a serious danger 
to the summer and autumn rearings of silkworms. 

845 - Tbe Chinchilla Babbit.— Castle, \V. E , in Science, Vol. 1,111, No. 1373* PP 387- 
388. Lancaster, Pa., April 1921. 

A considerable interest exists in the breeding of the “ Chinchilla ” 
rabbit for its fur, which is of a fine pearl grey colour similar to that of the 
wild grey rabbit except that1) It contains no yellow, yellow being 
replaced by white; 2) the black portions are replaced by slaty blue 

Apparently, these differences come from a single genetk change, 
that is to say, from a mutation in the “ colour ” factor that is less ex¬ 
treme than that which has occurred in the white or albino variety, but 
affecting the same genetic factor. 

If a Chinchilla rabbit is crossed with any of the common colour va¬ 
rieties except white, the “ Chinchilla ” character, like the “ albino ” 
character, behaves as a recessive. If the Chinchilla is crossed with the 
albino, however, a generation composed entirely of Chinchillas is produced, 
while in later generations both “ Chinchilla " and “ albino M young will 
be found. 

These facts indicate the existence of an alternative form or allelo¬ 
morph of albinism, constituting the'fourth allelomorph, albinism, recorded 
in rabbits. These allelomorphs (in order of decreasing pigmentation) 
are1) Ordinary pigmentation ; 2) Chinchilla ; 3) Himalayan al¬ 

binism ; 4) ordinary albinism (snow -white). A similar, but not identical, 
series of allelomorphs was described by Sewall Wright for guineapigs 
(Carnegie Institution of Washington , Publication No. 241, 1916). A ho¬ 
mologous albinism to Chinchilla albinism was described by Whiting 
and King for the rat (Journal of Experimental Zoology , Vol. XXVI, 1918). 

Prom an industrial standpoint pelts as large as possible, are desirable, 
whereas the pelt of the Chinchilla rabbit is relatively ..mall However, 
it is easy to remedy this defect by crossing pure bred Chinchillas with 
white Flemish Giants. The F x generation will all have the Chinchilla 
fur and will be in addition intermediate or e\en larger than intermediate, 
compared with the parents 

By further crossing the half bred Chinchillas with white Flemish, 
still larger progeny may be obtained, until practically the size of the white 
Flemish is reached The progeny obtained with this method will be com¬ 
posed of 50 % white and 50 % Chinchilla. 


846 - Canada's Fur Farming Industry (1). -- Brittain, J. r., Consul General, Winnipeg 
(Manitoba), in Commerce Report 9, No. 118, Washington, D C , Hay 21, 1921. 

The raising of wild fur-beanng animals in captivity for their pelts 
has been carried on in Canada for many years, but it is only within the 


(1) See B. 1911,No. 285 j; 12 . 191 j. No. 51 ; 1916, No <1 {hd ) 
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last few years that fur fanning has become an established industry, accord¬ 
ing to a recently published official report on this subject. 

In 1912 and 1913 the Dominion Commissioner of Conservation con¬ 
ducted an exhaustive inquiry into the history and possibilities of fur 
farming in Canada, and the resulting data pnblished in 1913, stimulated 
the industry. The fox has proved the most suited to domestication, 
although success has been attained in a few instant es with mink, skunk, 
raccoons, and Karacule sheep. The earliest record of raising foxes in 
captivity comes from Prince Edward Island, where they have been raised 
for the past 40 years. 

In 1919 the Dominion Bureau of Statistics began the annual collec¬ 
tion of returns of fur farms in Canada. The returns show that 424 fox 
farms, 3 mink farms, and 2 raccoon farms were in operation in Canada 
in that year. 

The fur-bearing animals on the farms at the end of the year 1919 
numbered 8396, valued at $3201388, comprising 7181 silver foxes, 
value $3 no 915 ; 852 patch foxes, value $77 058 ; 275 red foxes, value 
$11345 ; 1 gray fox, value $150; 1 blue fox, value $120 ; 77 mink value 
$1 685 ; and 9 raccoons, value $115. There were bom in captivity, during 
the year 1919, 5 048 silver, 510 patch, and 174 red foxes, and 40 mink. 

The number of silver pelts sold was 2 134, with a total value of 
$501 973. This gives an average value of $235 per pelt of silver fox. 
Patchfox pelts sold numbered 319, value $21 526 (average value $67), 
and red fox 164, value $4 586 (average value $28). One blue fox pelt 
was sold, value $65 ; 56 mink, value $1 030 ; «and 2 raccoons, value $30. 
The number of pelts sold in 1919 does not correspond with the number 
of animals kjlled for pelts, the sales for the year including some pelts 
carried over from the previous year, while the pelts of some animals, 
killed in 1919 weie not disposed of in that year. 

Of the 429 farms reporting in 1919, 244 were operated by individuals 
87 by partnerships, and 98 by joint-stock companies. 

FARM ENGINEERING 

847 - The Increase in the Price of Agricultural Machinery since 1913 and the Princi¬ 
pal Reasons which have caused it. — Schwanfcke, H., in Die Lamimaschine, Year I, 

Nos. 8and 9, pp. 141-143 and 157-162, disu*. 2 Berlin, March-April, 1921. 

Despite the improvements made, agricultural machinery and im¬ 
plements used to be sold, in Germany, before the war at lower prices 
than other mechanical productions; the prices used to vary between 
0.45 and 0.75 mark per kg. for ordinary'ploughs and 2.20 to 2.60 marks for 
motor ploughs (Intermediate prices are given in the text). Favourable 
conditions having ceased during the war, prices increased, at the beginning 
of 1918, by 15 to 25 %, and still further ot the end of the war, and after 
the revolution in Germany at the beginning of 1919, to such an extent 
that in March, 1920, prices weie 12 to 20 times what they were before the 
war. From that date a decrease commenced, but a very small one, and 
it was arrested in the following autumn. 
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For this reason and on account of the greatly increased prices of ma¬ 
terial used for agricultural machinery (lubricating oils 30 fold, leather 
40 fold the pre-war prices), as well as on account of the limits imposed 
on the prices of agricultural produce, farmers avoided more and more the 
purchase of fresh machinery in spite of their increasing need for it 

Ihe cost of producing machinery depends on three factors, viz. 
cost of law material wages, geneial expenses. 

The raw materials required for the manufacture of agricultural ma¬ 
chinery are metals, wood, leather, and coal. When the revolution broke 
out in Germany cast iron and hematite had only doubled in price, rela¬ 
tively to the pre-war period; but towards January, 1919, prices increased 
4 to 6 fold, in October, 8 to 9 fold, in January 1920, 14 to 20 fold and 
reached the maximum of 30 fold in May, 1920, to decrease later to 23-24 
fold in the following January. Iron bars and sheet iron reached higher 
prices in spite of control by the Government. Wood leather, and coal 
also reached maximum prices of 20, 50 and 12-24 times pre-war prices 
respectively in March 1920. At present there is a decrease and the author, 
gives details of the variations. The wages of adult local labour varied 
in 1914 between 2 45 and 3,80 marks in the towns and 2.00 to 3.30 marks 
in the country ; in 1918, it varied between 2 70 — 5.10 marks and 2.00 — 
4.15 marks , respectively. Since 1919, wages have ircreased considerably 
and at the present time have quadrupled in the towns and tripled in the 
country, compared with 1914, ara there is no sign of the increase bring 
arrested. In addition, the hours of work and the industry of the work¬ 
men have decreased, so that in many foundries production has de reased 
by one half and the labour required to produce x kg. of cast iron costs 
8 times as much as it used to. 

General costs have approximately increased in the same proportion 
as wages 

These are the reasons why the cost of production of agricultural 
machinery, which is made up of about % for the cost of raw material, 
% for wages and % or less for general expenses, has reached 8 to 10 times 
the pre-war cost. 

The author summarises in figures and in diagrams the rates of the 
three factors of the cost of agricultural machinery and the price of such 
machinery during various periods between 1914 and 1920 and concludes: — 
1) That although the price of machinery varies with the three factors of 
the cost, it does not increase to quite the same extent; 2) that further 
considerable decreases in the price of agricultural machinery, at short 
credit, can scarcely be expected (1). 

(1) These remarks may also be applied to other countries besides Germany. In Italy 
the rise in minerals and metals reached a maximum in April, if not in March, 1920, according 
to Bacht, and the general index number for all wholesale goods reached 836.30, relatively 
to iooin 1901-1905 (Cf. La Metallurja italiana , Year 13, No. 3, p. 122. Milan, March 3T, 1921). 
Also the English Labour Gazette, which gives some statistical information regarding the va¬ 
riation of wages, price of raw materials, etc. for 1920, states that for tliat year the general 
index number for wholesale goods reached the maximum in March, 1920, while wages con* 
tinue to increase (Cf. The Economist , Vol. 92, No. \o |o, p. 162. London, [411. 29,1921) 

[ 847 ] 



AGRICULTURAL MACHINERY AND IMPLEMENTS IOOg 

848 - Motorcultural Tests in Vineyards at Beziers. — Paul, p (ing^metu* Conseii vi- 
ticole), in Le Progris a^ncole et viticole , Year 38, No, 7, pp. 168-171, figs 1. Montpel¬ 
lier, Feb. 13, 1931. 

The Btzieis trials are the first at which the practical solution of motor- 
culture in southern vinejnrds has been considered and treated. They 
were carried out at the chateau de Tignan, in vineyards planted at a spac 
mg of 1.75 in., partly in straight lines and partly in“ gobelets, ” on partic- 
larly favourable ground formed of sandy alluvion. Fifteen machines 
took part in the tests. 

In general, almost all the motor cultivators for vineyards which 
entered had 18-20 HP motors, giving a tractive force of 10-12 HP working 
an entire space between lines of vines, either with 5 furrows of a plough or 
with tillage implements ploughing or digging the same area. The trac¬ 
tive force required seemed therefore well determined. The work performed 
by the plough pattern machines seemed preferable provided that they can 
be substituted by implements with vibiating teeth for summer work. 

The width of all the machines that entered was approximately 1 m., 
except one which was only 50 cm. and which was balanced by a wheeled 
spud working in the next space. 

If the tillage implements were of the same width they would leave 
37 cm. untilled on either side, with a spacing between the vines of about 
1.75 metres, say hand work 70 cm. wide, which would be expensive and 
inadmissible; with a spacing between the vines of 1.50 m., 25 cm. would 
remain untouched on each side and hand work 50 cm. wide would have 
to be done. 

Actually the borders remaining to be cultivated by hand in the case 
of the best driven machines were 45 cm. wide, corresponding to a spacing 
of the working implements of 1.25 to 1.30 m., while in the same vineyards, 
with horse traction, the borders which had to be tilled by hand were only 
15 cm. wide, or one third of the width. 

Under these conditions, which may be considered as extreme, driving 
is ticklish. The slightest deviation caused by the ground, the machine or 
the driving, entails damage to the vines in lines on wire palisades. In old 
vineyards that are not so well aligned and with vinestocks bearing old 
branches and spaced 1.50 m between rows, it would be almost impossible 
to use these implements because the deviation could only be straightened 
out by moving forward and this would tear the vines. 

With a 20 H.P. engine taken as an ordinary basis, the work must 
be done in two operations, working 2 complete half rows in one, two or 
three parallel spaces between the vines at each transit. The working 
implements, suitably guided, could thus be brought nearer to or-further 
from the vines as in ordinary work. The instrument of tillage, instead 
of having its 5 or 6 plowshares on the same frame, would have them on 2 
separate frames. 

The 18-20 H.P. tractor would be followed by 2 workmen each driving, 
for winter work, a triple plough instead of a single plough arranged with 
ploughs similar to those which experience has shown to be suited for each 
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kind of ground. Implements suitable for summer work would be similarly 
worked. 

In this way i tractor and 3 men could take the place of 7 teams, and 
get through more work as the machines would travel at an even, quick 
pace, less fatiguing for the men drawn by the tractor. 

The driver, helped behind by the 2 men guiding and disengaging the 
implements, raised or not by the engine, would turn more easily and quickly 
without damage and could work the headlands. At a pace of 3.500 km. 
per hour (a maximum which should not be exceeded), 4 ha. could be tilled 
in one way per day. A tractor in similar conditions would till 40 to 45 ha. 

The cost of paraffin or petrol for the tractor (about 35 litres) would 
be approximately the same as for the keep of 6 horses. Three men would 
be saved as well as the cost of feeding the horses for the many days on which 
they would be idle. 

The cost of maintenance and repair of the tractor would be approxi¬ 
mately equal to the cost of maintenance and replacement, in case of acci¬ 
dents, of the 6 horses. 

The original purchase price of the tractor {20 000 fr.) would be less 
than that of the corresponding number of horses. 

The recruitment of workmen reduced by 2 / 3 would be easier and 
consequently more economical because they would only be required to 
guide the implements and not have to trouble with the driving and care 
of the horses. 

With work distributed in this way it would be possible to carry 
out all winter work when the leaves are dead, digging up and cultivating 
the vineyards, and attached fields. The tractor used and served in this 
way should be economical. But that is not sufficient. Cultivation in vine¬ 
yards becomes particularly active and profitable from the time that the 
branches begin to grow. The more cultivation is prolonged the better. 
It would be ideal to continue such work up to August. 

The use of machines 1 m. wide entered at Beziers ceases be posable 
in April. From that date it would be necessary cither to purchase horses 
or to use horses which had been fattening idly during the winter, which is 
economically impossible. 

If therefore motor culture is to extend and become general is vine¬ 
yards it will be necessary to have tractors of such a shape as will permit 
them to pass between the vines as long as horses can pass there, or even lon¬ 
ger if possible. 

To solve the problem all that is required is to fit the tractors so that 
they will pass over the vines (generally so that they will move in a plane 
about 1.25 m. above the level of the ground. 

The tractor so constructed could straddle a line of vine-stocks and 
move on 2 suitably high wheels in two parallel spaces between the vines. 
Each wheel being 15 cm. broad and having separate control could pass 
at any season along the space between the vines. Steering would be done 
by a lateral hind wheel. 

The tractor would draw suitable cultivators, sprayers and powdering 
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machines, in short would carry out all cultural work, during n months 
of the year. The motor-cultivator would then become economical and 
profitable and find a large market. 

A final effort of ingenuity by manufacturers should enable the same 
tractors, with a simple special addition, to act as transport, for the vin¬ 
tage. 

To sum up, according to the author, although the competition of Be¬ 
ziers has not solved the economic problem of “ motor-viticulture, ” it has 
decidedly put it in the way of being solved at a very early date. 

849 - Causes of the Greater Resistance met with by the Plough when Drawn Mechani¬ 
cally in Comparison with that met in the Case of Animal Traction. — casielli, 
M , in U Italta airicola , Year 58, No t-, pp 97-100. Piacenza, April 15, 1921. 

Capt. JuliEn [La Motoculture) admits that a plough, owing to the fact 
that it is drawn by a tractor which compresses the ground in front of it, meets 
with resistance 30 % greater than it would meet with if drawn by animals ; 
he admits therefore that 30 % of the tractive power measured at the draw 
bar should be attributed to the tractor. The increased power rendered 
necessary by the nse of the tractor may amount to as much as 50 %. 

To clear up the question as to whether this increase should he attri- 
nuted solely to the compression of the soil caused by the tractor, the au¬ 
thor investigated the causes which might affect the unit effort {per sq. dm. 
of section ploughed) of the plough, assuming that the comparison is between 
ploughing done in the same soil, at the same depth. He limits his consi¬ 
deration to the influence of different conditions of ploughing respectively 
with a tiactor and with animals which are: — 1) The weight of the plough; 
2) the direction and position of the line of traction; 3) the compression 
of the soil; 4) the speed; 5) the errors which may be made in measuring 
the average force and the depth of ploughing have an importance which is 
not negligible. 

T Veight of the 'plough. — Ploughs for mechanical traction are always 
heavier than those drawn by animals by at least 10 kg. per sq. dm. of sec¬ 
tion ploughed; in soils with resistance of from 60 to 100 kg. per sq. dm., 
an increase in the resistance or tractive effort of about 10 % and often more, 
results. 

Direction and position of the line of traction . — The author considers 
separately the effect of the dope up (angle between the line of traction and 
the horizontal) and that of the slope down (angle between the line of traction 
and the vertical plane of the side of the furrow). 

In the case of animal traction the coupling point of the line of trac¬ 
tion is always high (yoke for oxen or collar for horses ), and it is always 
possible, by lengthening or shortening the draught, 01 even by raising or 
lowering the coupling point of the plough to obtain the dope which requir¬ 
es the least tractive effort, or else to obtain the minimum horizontal pro¬ 
jection of that effort more easily. On the other hand, in the case of trac¬ 
tors, the line of traction is always very nearly horizontal; in certain cases, 
the author has noticed that it was even inclined downwards, so that the 

£ 848 — 849 ] 



10 X 2 


AGRICUI/£TJKAl/- MACHINERY AND IMPLEMENTS 


force was not at a minimum and that generally it is greater than in the 
case of animal traction. 

The effect of the dope downwards of the line of traction is in practice 
still more important. It is very variable and greater for tractors, of great 
breadth which move entirely on the fallow with a short central coupling 
(in the centre of the axle of gripping wheels), for ploughing^with a single 
plough body. The author considers that, when these conditions are sim¬ 
ultaneous, they may cause an increased tractive effort which ^ may ex¬ 
ceed 30 %. On the other hand this effort may decrease to nil if the con¬ 
ditions are the reverse (tractors which move with one of the fixed wheels 
in the furrows; long draught; coupling to a bar jutting out sideways ; 
use of multiple ploughs ploughing widths little less than the breadth of 
the tractor. 

Soil packing . — Naturally in all but exceptional cases, the compression 
of the soil by the passing of the tractor increases its hardness; but up to 
what depth is the effect of the pressure noticeable by increasing the resis¬ 
tance to the edge of the ploughshare? The effect is more noticeable in 
the case of shallow ploughing ; and perhaps only noticeable in such cases ; 
but until the contrary is proved, the author thinks increases of 30 %, 
or even of 20 %. in the resistance may be excluded, since, according to 
him, the compression of the soil may very considerably increase the resis¬ 
tance to the ploughshare, much less that to the coulter, and scarcely 
at all that to the mould-board; so that to get total increased resistance 
of 3° % an increase of 50 %, in round figures, in the resistance to the plough¬ 
share would have to be allowed, which is at least doubtful. 

Speed of the plough . — It is generally thought that the resistance 
to the plough increases with the speed. But the author suspects that effort 
has often been confused with power. Often an increased speed improves 
the quality of the ploughing by helping disintegration and turning over, 
with a presumable increase of effort which should not be attributed to the 
tractor since it is compensated for by better ploughing. 

Influence of the methods adopted on the measurement of the tractive 
effort and of the depth of ploughing. — The tractive effort is generally deduced 
from the displacement of a spring placed between the motor and the plough; 
the deviation of the line of traction from the line of movement is therefore 
not taken into consideration. The additional error made in neglecting 
the slope is compensated, wholly or in part, by the decreased work required 
with a moderate slope up; the additional error made in neglecting the dope 
down has to be added to the increased work due to the dope down 
itself. The measurement of the depth of ploughing is below the 
actual in the case of mechanical ploughing, because it is made from the 
surface of the fallow next to the furrow which has been compressed by the 
tractor; in the case of animal traction the measurement is above the actual, 
either owing to the raising up of the soil at the edge of the furrow or to the 
constant sideways movement of the plough. 

Summary : — It is true that the resistance and, consequently the me¬ 
chanical work, required for ploughing, is considerably greater when the 
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plough is drawn by a tractor than in the case of animal traction, but the 
greater work (also noticed with windlass traction) should be attributed 
in a small degree to the compression of the soil and in a greater degree 
to various causes, such as the heavier weight of the plough, the downwards 
dope of the line of traction, the greater speed, and to systematic errors in 
the measurement of the depth of the furrow. 

Regarding remedial measures, it is not necessary to trouble about the 
greater speed, since the greater resistance which results from that causp 
is compensated for by better ploughing; the greater weight is necessary, 
up to a certain point, to give greater stability which is indispensable owing 
to the greater speed; beyond that limit it should be avoided either by 
good material or by eliminating complicated mechanism for raising, steer¬ 
ing, etc.; the effect of deviation of the line of traction, especially of the 
slope should down have the serious attention of manufacturers and agricul¬ 
turists. Means eliminating errors of measurement of the depth of the fur¬ 
row are known (use of pantographs, accurate horizontal planes for reference, 
etc.) but are laborious and they are not always applicable to tests laid down 
in competitions. 

$50 - The Torelli Spraying Motor pump. — bardellini, s , in the Gtornale d% AerwaU 
. turn della Domenica , Year XXXI, No. 24, p. 190, figs. 2. Piacenza, June 12, 1921. 

This machine is made by Torelli Brothers, of Villa Sesso (Reggio 
Emilia) and is of two types : — 1) Mounted on its own truck; 2) mounted 
with the barrel of copper solution. 

It is essentially composed of a 3 HP., 1 cylinder, benzol engine and 
a force pump. The motor runs at 800 revolutions a minute; it has control¬ 
led valves with high tension magneto, Zenith carburettor and centrifugal 
governor. Transmission is by cylindrical gearings; these work on a bent 
shaft, fixed on adjustable sockets; this shaft transmits the motion to the 
horizontal piston of the pumps. The latter is in bronze and is double ac¬ 
tion, that is to say with 4 valves which enable the force of the forward 
and backward strokes of the piston to be utilised. The pump, with 4 
jets, gives a pressure of 7-8 atmospheres and the piston makes about 60 
forward and 60 backward strokes a minute. It is provided with an ample 
compressed-air chamber with a special safety valve, adjustable to all pres¬ 
sures which allows the unused liquid to flow back into the barrel. 
The engine consumes about 9 litres of benzol in 10 hours', work and the 
four jets can spray about 10 quintals of copper solution an hour. 

The pump works easily even for jets of a distance of 40-50 m. 

An arrangement enables any excess of copper solution, due either to 
rupture of the rubber or blocking of a jet, to pass back into the barrel. 

To work the pump 4 persons are required for the 4 tubes, one for 
the motor and a child to move the rubber tubing. 

The motor pump gives economy in the use of spraying solution and 
the spraying is more perfect because the jet, propelled at high pressure, 
penetrates the foliage better. As the machine moves along the paths 
there is no treading down of the crops. 
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851 - The Kestner Concentrator. — Caxjverger E., in the Revue agiicolc de VAfnque 
du Nord , Year 19, No. 97, pp. 456-458, figs. 2. Algiers, June 10, 1921. 

The essential characteristic of this apparatus, already used in many 
establishments, is that they concentrate the juice in a single passage ; 
the juice put into the apparatus passes out of it after a few seconds at 
the desired concentration. 



Section of the Kestner 
appaiatus. 


The process of forking is as follows 

The evaporator consists of a tubular bundle 
G.D. 7 m. long enclosed in a jacket which holds 
the steam for heating. The lower box is chamber¬ 
ed and divides the bundle into two parts; one of 
which is attached to the tubing through which 
the unevaporated must enters, the other to a separ¬ 
ator; this is the so-called “ ascending and descend¬ 
ing” method. 

The unevaporated juice, drawn in by a feed 
pump, with regulated output is forced into the 
evaporator situated in the lower part of the 
ascending tubes first of all passing through a 
heater. 

Under the influence of the heat it begins to 
boil rapidly, the closed bubbles of steam rise 
rapidly and carry with them the liquid in a thin 
layer along the heating walls of the ascending 
tubes. 

When it reaches the upper part of the appa¬ 
ratus the liquid descends in a similar manner 
by a series of descending tubes in which concentra- 
% tion is completed. 

4 Finally, the liquid being concentrated, the 
steam escapes at the bottom of the bundle and 
passes into the centrifugal separator where the 
separation of the concentrated liquid is effected 
and the concentrated liquid runs off by gravitation 
or is drawn off by an exhaust pump while the steam 
from the evaporation of the water taken out of 
the must escapes by the upper part into the air or 
is taken off by a vacuum pump, according as the 
apparatus works at atmospheric pressure or in 
vacuo . 


The Kestner concentrator can, in fact, work inv acuo if a vacuum pump 
and a water condenser are attached to it. In that case the evaporation tem¬ 
perature does not exceed 5o°C. and this low temperature evidently adds to 
the certainty that the concentrated juice will not be changed in any way. 

Results. — Tests carried out by Prof. Warcollier, Director of the 
Pomological Station at Caen, with apple juice gave the results indicated 
below in Table I. 
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But, and this is of capital importance for the concentration of grape 
musts, the apparatus can concentrate strongly sulphited musts by causing 
complete desulphitation See Ta ble II, for the results obtained by Prof. 
Warcoixikr with apple juice. 

Finally complete desulphitation of strongly sulphited musts was ob¬ 
tained with a V10 evaporation that, is to say with practically no concen¬ 
tration. 


Tabee I. 
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852 - The Cirio Aero pycnometer for Measuring the Concentrations of Tomato Pre* 
serves (1). —• Carrasco, A (I^aboratorio chimico della Society generate delle Conserve 
alimentari “Cirio”), in UIndustn 1 alitncntare daliam, Year III, No. 1, pp. G-8, figs. 2. 
Rome, Jan. 15 1921. 

It is composed of 3 parts, in glass, easily put together: — 1) Cen¬ 
tral cylindrical container of the most suitable shape for filling with products 
of a soft consistency; 2) ground-glass stopper and 3) a graduated column 
connected with the floating bulb. 

The graduation of the apparatus is based on a solution of sugar; the 
zero indicates the level at which the apparatus floats when the pycnometer 
is filled with distilled water; the 10th degree the levd at which it floats when 
the pycnometer is filled with a 50 % solution of sacchaiose (d — 1.223) » 
interval is divided into 10 equal parts. • As liquid for immersion distilled 
water is used or common drinking water can be used without affecting the 
result. 

The central container must be filled without air bubbles; with this object 
a special pipette is used for products; of average concentration; for very 
concentrated products a kind of bag with a hood is used. 

RURAL ECONOMICS 

853 - Researches into the Returns of Swiss Agriculture During the Tears 1917-1918 
and 1919-1920 Part 1 (Repoit presented by the Swiss Peasants* Secretariat to the 
Swiss Department of Public Economy). — I^aur, E. Director of the Secretariat, Zaugg 
F, Chief of Division, and Nater, H. Assistant, in the Landwirtschaftliches Juhrbuch 
dcr Schweiz , Year 35, No. 1, pp. 91-173, Tables 38. lucerne, 1921 

This is the first part of a detailed account of the yields of Swiss agri¬ 
culture during the agricultural years 1918, 1919 and 1920 (beginning on 
March 1), drawn up under the auspices of the Swiss Peasants secretariat , 
which has its head-quarters at Brougg (2). 

According to an agreement made with the Federal Department of 
Public Economy , this I st part (containing the results of general researches 
dealing with matters of which the publication is most urgent), will be 
followed by a 2 nd part containing data referring to researches on the 
effect of the system of utilising the ground, and to the direction production 
is taking, as well as an account ot a series of special investigations. 

This first part of the Report is divided into 2 chapters: — 

1) The Progress and Present condition of Swiss Agriculture; 

2) The Results of Investigations into the Returns. 

(1) Made by Dr. Bonazzi and Co, Scientific instrument makers, Milan. 

(2) Tins work is connected with others of the same character relating to preceding years, 
and of which the Review contains special resumes. See: Investigations into the Returns of 
Swiss Agriculture During the year 1913-1914 in R. Jan. 19x6, Nos. 101 and 104 ; Research 
work of the Swiss Peasants' Secretariat on the Swiss Agricultural yields During the years 
I 9 I 4 -X 9 I 5 * 1915-19x6, 1916-1917 and 1917-1918, in R„ Sept, 1920, No. 907. — On the uti¬ 
lisation of the profits made by Swiss peasants, and the results of book-keeping by double 
entry. See R. Sept. 1917, No. 5+6, and R , May 1920, No. 571 . (Ed.) 
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The progress and condition of Swiss Agriculture. — The authors 
furnish information and data regarding agriculture in Switzerland during 
the biennial period under consideration, and draw useful comparisons 
between this time and previous years as far back as 1901, the date at 
which the Secretariat commenced work. The information and data 
deal with the climate, unfavourable conditions for crops, yield, milk pro¬ 
duction, epizootic diseases, foreign trade, variations in price, rates of inter¬ 
est on mortgages, political economy, political events, the general business, 
situation, and summary of the agricultural situation. 

The following is a summary of the observations of a general nature, or 
of technical and economic agricultural interest. In 1918, the February 
frosts produced large bare patches in the winter wheat-fields, the injury 
being aggravated by the atacks of wirewomis (Agriote s lineatus). Many 
fields had to be resown with maniloba wheat or spring barley. The few 
fields that remained almost immune, were liberally manured with sulphate, 
of ammonia or cyanamide of calcium and recovered fairly well. Injury 
due to straw blight [Ophiobolus gramims) was also observed in the fields 
of cereals, especially in those that had been re-sown. The dry spring of 
that year protected cereals well from the attacks of rusts (Puccinia) but 
decreased the leguminous and forage crops. Some late frosts did temporary 
damage; Phytophthora and leaf-curl did a little injury to the potatoes; 
the larvae and butterflies of Pieris brassicac were few in number, but 
nevertheless the Cantonal authorities ordered them to be caught. The 
vines and fruit trees promised well in March 1918, but they suffered from 
late frosts, and, subsequently, from the attacks of Geometrids, moths, 
aphids and Anthonomus ; to these injuries must also be added the damage 
caused by the spring drought and the dry summer which made the fruit 
fall. 

In the spring of 1919, a terrible hurricane due to the fohn, ” burst 
over Switzerland, and overthrew 30 or 40 % of the trees in the orchards 
and forests (x). This was followed by mild days, but subsequently there 
were late frosts which caused great injury to arboriculture and set back 
the spring crops. The oats were especially backward, and their germina¬ 
tion was imperfect; in addition, much damage was done by frit fly, and 
the crops had to be resown in many places. Wheat and spelt suffered 
much from smut and the crops which were apparently healthy, sustained 
a loss amounting to from 10 to 30 %; these last years have appeared very 
favourable to this disease both in Switzerland and elsewhere (2). 

(r) For the damage caused by this hurricane, see, O-REYEyz, Ueber die BOhnstarmka- 
tastrophe vom. 4-5. Januar 1919, in Bemer Obeiland, dans Schweizerischc Zetischrift fur 
Forstwesen , year 71 , p. 2, Berne, Jan. 1921. (Ed.) 

(2) According to Muneraxi’s experiments, the late sowing of winter wheat and the 
early sowing of spung wheat promote the growth of smut, Cf. Pbglion, LemalattU critto- 
s^amiche delle piante coltivate. Ottavi, Casale (Italy), 1912, p. 145 The same facts 
were noticed by Jo vino at Foggia, in 191S and 19x9 ; he considers that this recrudescence 
of smut during and after the War as due to defective cultural operations (of natural occurence 
at such an exceptional time), especially to the untimely preparation of seed-beds, and to 
mowing out of season Cf. JJ A ‘ricoltura Materana, Year 8, No. 2, Matcra, Sept. 1920. (Ed.) 

[ 85 *] 
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The summer pastures were poor, and were injured, by cockchafer 
larvae, the hoed crops were fairly good, but the potatoes, though sound 
when lifted, were attacked later, in store, by dry rot. Field-mice also 
contributed their quota to the damage. Fruit was scarce, but vegetables, 
with the exception of kidney-beans, were good. 

The report contains data referring to the crops of 19x7, 1918, and 1919 
expressed in percentages of the average for the preceding decade. It also 
contains tables giving the milk production during the same period — all 
information which has been obtained by the Central Office of the Swiss 
Peasants' League for Communicating Prices ; the monthly consignments of 
milk to the cheese factories and milk-collecting centres are also given. 

The number of Associations for supplying milk vary annually from 
1384 to 1598 ; a total of 477 238 kg. in 1917, 471222 kg. in 1918, and 
402 868 kg. in 1919. On account of the enormous drop in production in 
1919 (to 62.3 % of that in 1914), milk ration cards were introduced. 

The statistics referring to epizootic diseases from 1886 to 1919 are 
of special interest, and show great variations in the prevalence of foot-and- 
mouth disease. This disease w r as worst in 1913, when there wore 45 966 
cases among the cattle and 22 125 among smaller stock. During the 
last 5 months of 1919, it was exceptionally severe both in Switzerland and 
Italy, 50 % of the cases being in some instances fatal, which meant sheer 
ruin to the Swiss. 

The imports and exports are given from 1885 to 1919. As regards 
the variations in price, the Central Office was able to verify these every 
month by means of its agents all over Switzerland, who sent information 
on the subject once or twice every month. 

Of the mans* data referring to different agricultural products for the 
years 1870 to 1919, the basis adopted (100) was the average price from 1900 
to 1909, it is enough to mention that the highest prices were in 1918 ; 
in round figures, 431 for tobacco, 449 for wine, 445 for vegetables, 497 for 
pork products, and 431 for eggs, with a general average of 310.07. In 
1919, there was a considerable fall in prices, the average being 291.50 ex¬ 
cept in the case of milk which rose, and from 17.05 centimes per litre in 
1914 gradually reached 35 65 centimes in 1917, 30.75 in iqiS, and 34.40 
in 1919. 

The interest on mortgages rose on an average in the 28 Institutes of 
Credit from 4.143 ° 0 in 1900-1905, to 4.908 % in 1917, 4.915 in 1918, 
and 5.055 % in 1919. 

In 1918, the Office of Food and other similar war institutions found 
themsdves confronted by serious difficulties, and agriculturists had to 
submit for a second time to the compulsory planting of crops. Cattle 
were exported by way of compensation, but trade was increasingly diffi¬ 
cult, owing to the depreciation of the foreign exchanges. Switzerland 
could not escape the effect of the economic depression that followed the 
defeat of the Central Powers. 

An improvement took place in the second half of 1919, the year, 
when, owing to the removal of trade restrictions, Switzerland was able to 
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throw large reserves of goods upon the markets where production was 
held up by strikes and sabotage, but the high foreign exchange was a 
serious obstacle. As a matter of fact, Switzerland itself was not free from 
strikes, but the local agriculturists restored the order disturbed by the strikes 
of ZurichandBale. 

The Sections of Oct. 1919 (which were proportional for the first time 
in Switzerland) gave unexpecteed power to social democrats and to the 
agrarian party. 

During the last two years, artisans have, as a rule not suffered from 
want of employment in the country, although this was not often the case 
in the towns. 

Results of researches on returns. — Book-keeping by simple entry 
is employed by the Secretariat (1). From 1918 to 1920, the number of 
farms whose books were submitted for examination increased in a very 
satisfactory manner. In 1919, the Secretariat received, at the right 
date, 405 book-keeping returns for the financial year 1918-1919, and 392 
of these could be used as a basis for statistics ; in 1920, the Secretariat 
received 426 returns for the year 1919-1920, and 421 supplied balance 
sheets that could be utilised. 

1) Production costs. — Table I, which has been reproduced as it 
stands from the publication in question, gives the production cost per hec¬ 
tare of cultivated area for each of the 5 classes of farms, arranged in decreas¬ 
ing order of size, viz., a) small farms (3 to 5 hectares;) b) small feasant 
farms (5 to 10 hectares); c) feasant farms (10 - 15 hectares); d) large pea¬ 
sant farms (15-30 hectares); e) very large farms (over 30 hectares). The 
monetary unit is the franc at par, and simple interest is calculated. 

Table I is followed by notes on each sub-group of accounts, giving the 
method of enquiry, any possible unusual influences, and deductions of an 
economic and social character. 

Under the head of depreciation , the annual wear and tear of objects 
in daily use is taken into account. In order to estimate, in a somewhat 
conventional manner, the difference between the purchase price (initial 
value) of an object, and its value when it can no longer be used (final 
value) is divided by the number of years it has been used; in this way, 
the annual depreciation is obtained. In the case of plantations, lots are 
taken. As regards cattle, the register of the number of head is customary 
in Switzerland. The depreciation of cattle is calculated on the baas 
of information obtained by means of a special book-keeping formula giving 
the depreciation, or plus-value of each animal. The high depreciation figur¬ 
es of late years are due to the fact that, the accountants were obliged to 
conform to the high war prices. The authors, however, are of opinion that 
these figures were actually too low, because the high war prices, at which 
cattle forming the stock capital were purchased, must soon, perhaps in 
4 years, fall to their normal level. 

(x) Cf. E. I*aur., Grundlagen wui Methodcn der Bewertung , Buchzltmi4 und Ktllkulation 
inder L'indjoirtsch'itt, Parey, Berlin, 1911, p. 129; also “ Les Offices de comptabilite a\ricole 
dam Us divers pays , Inst. Intit. of Agric., Rome, 1920, p. 184. {Ed.) 
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The accountants raised the rate of depreciation of the cattle each 
time that the prices showed great variation, no matter whether they 
fell (1914) or rose (1919). 

For 100 francs of the capital under consideration, the accounts show 
the variations in annual depreciation given in Table II as the average for 
the different classes of farms for the period 1909-1919. 


Table II. — Variations in annual depreciation (in %). 



Buildings j 

Improvements 

Implements 

and Tnftr»hinf>a 

Horses 

Minimum . . 

, I.08 (1908-1910) 

2.14(19x6) 

5.06 (1908-1910) 

3.66 (1908-19x0) 

Average . . 1 
{1908-19). . 

: 

[ 1-44 

2.57 

5-29 

6.34 

Maximum . . 

I.76 (1916) 

2.87(1919) 

| 5-95 (1915) 

10.54 1*919) 


The average depreciation of the horse capital was 7.9 % in 1918, and 
10.5 % in 1919; 10 % being the estimate according to rule. 

On the other hand, the average annual depreciation of the cattle 
between 1913 and 1919, was 3.96 % with variations ranging from 1.95 % 
(1916) to 6.85 (1914) for time and between 3.68 (small farms) and 4.67 
(very large farms) for area. The average for cows considered separately 
was 5.9 % with variations from 2.81 (1916) to 9.5 (1914) and from 5.3 
(small farms) to 6.2 (very large farms). 

If the repairs and depreciation of machinery and implements are added 
the purchase cost of smaU objects of inventory, together with interest at 
5 % and 0.2 % allowed for taxes and insurance, we obtain the sum of the 
annual allocation, which for the years 1908-1919, can be estimated on an 
average at 16.66 % of the capital employed, and for 1918-1919 at 19 %. 

As regards the crop account, the authors leave out of consideration 
the actual outlay, as it a question of book-keeping by single entry, and 
merely consider the extraordinary cultural operations of which the effects 
will only be shown in future years and they register a decrease in the cost 
of production, and an increase in the annual gross production. The small 
amount of the crop account estimated in this way is perhaps due l$ss to 
the low rate of depreciation than to the amount of capital placed in crops, 
as this has greatly decreased during the war. 

By stock in hand is to be understood all the raw material produced 
on the farm and of which the greater part is consumed on it. The increase 
in value at the end of the year is credited to the total gross produce account, 
and the decrease to the cost of production. The small difference due to 
the stock in hand is explained by the fact that the agricultural year begins 
with March 1. Of recent years the stock in hand also increased with 
the prices. 

The working expenses (« Betriebskoste ») include, in the first place, the 
cost of running the farm (« Betriebsausgaben ») exclusive of payment of inter¬ 
est, wages, the purchase of live stock, and all the oxit goings that increase 
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the estate capital or the dead stock; into this account also come any ex¬ 
penses incurred under the three heads of household, dependant branches, 
and family, and finally all changes in the inventory due to purchased raw 
materials. The working expenses have risen considerably of recent years 
•owing to the increased cost of goods, and to the more intense system of, 
agriculture adopted. 

f . Table III. gives the quinquennial averages of the working expenses 
per hectare cultivated as calculated from the authors* Table. 

Tabbe III — Quinquennial averages of working expenses (in francs). 


Area of the farms 


Keans 

3-5 

I 5-10 | 

IO-15 

15-30 | 

Above 

Average 

1 


hectares 

| hectares] j 

hectares j 

hectares | 

39 hectares 

1 

1908-1913 • • • 

219 

| 1 

1 171 

156 

| 

, x 54 

143 

1 169 

1914-1919 • • • 

293 

220 

212 

200 

1 

192 

| 990 


In 1919, the working expenses per hectare attained their maximum, 
being 100 % above the average for 1908-1913, and 1 % above that for 
1914-1915. It must be noted that the increase of these expenses was in 
inverse proportion to the size of the farm, a fact which is not without 
effect upoh the returns. 

The charge of the current banking account on the production expense 
was very small, for as a rule in Swiss agriculture, this account is rarely 
used for obtaining credit; it is more often employed for making payments. 

The rate of interest on the various capital accounts are calculated 
as follows: — 

3 - 5 
4.0 
4.0 

4 - 5 

‘Bairn capital.. - • • b y ^rence (x) 

Working capital (total).. . 

The interest on the capital is on the increase, especially in 1919. That 
on the farm capital Is steadily and considerably increasing; in this respect 
the figures for 1919 show a rise of 56 % as compared with the average for 
1913-15. The interest on the land capital in 1919 10 % higher than the 

average for 1913-17, owing to the purchase of land at high prices. This 
feet has however, but little effect upon the total production expenses, in 
feet the increase observed in 1919 only amounted to 0.9 % of the production 
expenses for the period 1913-17- The interest of the money invested 
in buildings has altered in a similar manner. 

(1) It is a q ues tion, here of the difference between the total interest on the working cap¬ 
ital an i that on the estate capital. 


Estate capital 


Band. 

Improvements 
Buildings . - • 
Plantations 
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Cost of labour (“Arbeitsaufuand”) includes: — a) All the expenses 
connected with all workers other than 1 ' members of the family; these 
expenses usually consist of wages, board and payment in kind; 6) the 
customary remuneration paid to members of the family in cash for 
Tryanr ifll work and management, these being calculated at the rate fixed 
for salaried hands (i). 

The authors give in detail the increase in, and the apportioning of, 
these payments for the years 1901-1919. It suffices to give a summary 
here of the ma ximum , minimum and average for farms of different sizes. 
It is to be understood, that by working day is meant the entire work 
that can be performed by an adult man of full strength in one day. 


Table IV. — Increase and apportioning of the cost of labour 
from 1901-1019. 



Minimum 

Average 

(1901-1919) 

MaTlmnm 


fr. 

fr. 

fr. 

Cost per hectare of work. | 

185.50 (iqoi) 
71.85 (1901) 

231-49 

II8.70 

•M5.20 (1919) 
245-99 (1919) 

Days ol work per hectare ) ££££■ 

| 47 (i9io) 
26 (1902) 

53 

33 

60 (l9»4) 

35 (an. div.) 

C<*t of work per day 

2.70 (1905) 
2.17 (1901) 

3.76 

3*15 

8.04 (1919) 
5-83 (191:9) 


In the average for 1901-1919, the ratio of the days of work performed 
by the family and salaried hands per hectare is 123 :ig for very small 
farms, 84:28 for small farms, 58:29 for average sized, 36:39 for large farms, 
and 20:35 for very large farms. 

The sum of the preceding figures gives the total cost of production 
for the farm , and this, minus theinterest on the working capital, gives the 
working-expenses (“ betiiebsau fwand ”). The Secretariat gives the cost 
of production since 1908, and the working expenses since 1901. to find 
the cost of production for each article of produce, special calculations are 
required. 

In the general average of the farms, the increase in the cost of produc¬ 
tion, as compared with the preceding average for 1908-1917, may be 
apportioned in round numbers as follows: — To cost of labour 66 % 
in 1918, 54 % in 1919 ; to current working expense? 18 % in 1918, 26 % 
in 1919; to interest on capital 9 %. Of the latter 6 % is on the farm 
capital, and 3 % on the estate capital, of which only 1.3 % is represented 
by the land capital. 

2) Gross Return. These are exactly reproduced in Table V (pp. 1026) 
extracted for the Report. 


(a) See Laur, 1 . c , p. 113 (E. </.). 
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It sliould be noted that the gross-returns account is divided under 3 
sub-headings i. e., sales account, gross-returns account proper, and comple¬ 
mentary accounts. 

From 1915 to 1919, the prices fetched, per quintal by fodders and ce¬ 
reals in Switzerland and registered by the Central Bureau, are given in Ta¬ 
ble VI. 

Tabi<E VI. — Prices of fodders and cereals in Switzerland from 1915 
to 1919 {francs per quintal ). 


I 1915 1916 1917 1918 1919 


Wheat. 38.34 | 44.65 60.15 64 1 64 

Spelt. 27.39 35.48 1 51.25 1 52 50 

Oats. 33-98 I 41.16 | 54.53 1 62 61.50 

K-ye.I 32-96 | 41-77 . 58.80 | 64 63.37 

Potatoes. 13-44 18.71 I 20.11 20.80 20.99 

Hay._. . - , 9-03 12.05 | 13.77 17.00 j 30.06 


The variations in the sales account given in the text show that until 
the end of 1917, the sales and consignments of potatoes and cereals per 
hectare were the same; that until the war, all the sales decreased (8 % 
of the total gross returns from 1908 to 1917) in proportion to the reduction 
in the fields cultivated, then rise considerably until 1918 (15.7 %), and 
again fell in 1919 (13.8 %), at the time when compulsory cultivation and 
requisitions were no longer in force. 

The authors give the crops from various trees with the unit prices, or 
indices; the data show that the gross yield of the trees greatly increased 
during the last three-year period. 

The gross returns from the cattle are derived from: —• Increase in 
number, milk and its products, service of bulls, carting, etc. Usually, 
milk production rises, and the increase in the number of the stock declines 
when the farm becomes larger. The large increase in the stock that began 
in 1915 and attained its maximum in 1918, can be explained by the reduced 
milk production, and the high price of cattle. During the last 5 years, 
the number of young cattle in the spring per farm was as follows: — 
2 3 (1Q20) to 3.4 (1916) on an average inv ery small farms; 3.6 (1915) to 4.5 
(1917) for small farms ; 3.4 (1915 and 1919) to 6 (1918) in average sized 
farms ; 7. 5- (1915 and 1919) to 9.7 on large farms; and 12 (1915) to 16.7 
(1917) on very large farms . The prices per quintal of live weight show 
that the prices in 1919, were in round numbers three times what they 
were in 1913. 

The data of the gross dairy returns are most interesting. The price 
curve shows a first maximum (20 centimes per kg. of milk) in 1912, followed 
by a minimum in 1914 (17.05), then another rise continuing until 
1919 (34.40), the year when the reduced production was compensated for 
by the high price. 
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Pig-breeding is practised most on small holdings, and has proved very 
remunerative of late years, owing to the high unit prices. The same holds 
good as regards other stock. 

3) Net returns. — These are the returns on all the working capital 
bdonging to the farmer, or borrowed by him, and can be calculated in 
different ways. 

a) Total gross returns — Working expenses = Net returns. 

b) Agricultural returns + interest on reserve capital — Remuneration 
of farmer and his family = Net Returns ., 

The authors show the variation of the net returns from 1901 to 1919, 
on the one hand, as a percentage of the working capital and, on the 
other, per hectare of area under cultivation, including forests. These 
data are summarised in Table NJ 1 . 

Further, between 1901 and 1919, in the average of all* the farms the 
total gross returns were divided ii$to 67.7 % for working expenses, and 32.3 % 
for the net returns (30.9 in 1919), respectively, the working expenses rang¬ 
ing from 49.1 (1918) to 84.1 (1913) and the net returns from 15.9 (1913) 
and 50.9 (1918). Under the same conditions, 100 fr. of working expenses 
correspond to 44.63 fr. of net returns varying at the time between 18.84 
(1913) and 103.54 (1918) (44.65 for 1919) and, in proportion to the increas¬ 
ing size of the farm, in round numbers as 28: 44: 49: 54: 57. 

All the net return accounts show that the relative net return, that is 
to say the return per hectare, is less high in small farms. Hence, the large 
farm has the advantage over the small one from the point of view of the 
returns it furnishes to the farmer himself, but the small property proves 
itself equal, or superior, to the large from the standpoint of national 
economy and the possibility it offers to the fanner to engage in accessory 
occupations. 

4) The return on the net capital obtained by the method of ponderable 
a\ erages constitutes the remuneration of the net capital engaged in the 
farm (not including the goods belonging to the honsehold and dependent 
branches). It can be calculated in two ways: 

a) Agricultural income — Remuneration of the labour of the farmer 
and his family = Returns on the net capital. 

b) Net ) darns — Interest on reserec capital ~ Returns on net 
capital : — 

Further 

Returns on net capital — Interest on net capital = (jain or loss of the 
farmer . 

Of recent years, the returns on the net capital have generally been 
higher than the net returns. This is because the interest on the borrowed 
capital has always been less than the increased net return that it is has 
been possible to obtain; the interest on the net capital has increased by 
this difference. 

(5) The remuneration of the labour of the farmer and his family 
is calculated as follows: 

[853] 
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Table VII. — Variations in net Capital in 0/ o of the Capital. 


Year 


£ 901-1905 

1906-1913. 
1914 - 1919 . 
1917 - • • 

IQl8 . . . 

1919 • - • 

I90I-IQI9. 


Farms 


very 

small 

small 

average 

1 - 34 % 

x.60% 

*• 52 % 

0.77 

3 - H 

3 50 

7.40 

10-73 

! II -97 

11.61 

12.20 

ESH 

17.09 

22.72 

24.27 1 

4.27 

9-73 

11.62 | 

2.93 

5 16 

5*92 


large 

very large 

general 

average 

2.46% 

5 -K % 

*.46 < 

4-13 1 

5-63 , 

5.61 

II .61 1 

1 18.30 

1 11.85 

15-25 1 

18.91 

14.25 

22.71 | 

1 32.83 

*8.86 

10.10 | 

14.99 

1 16.60 

6.05 1 

1 9.52 

| 5.82 


Agricultural Income — Interest on the net capital *= Remuneration of 
the labour of the farmer and his family. 

This remuneration, which is calculated in kind per working day of 
an adult man, was low before the war* (on an average from 1.19 fr. to 
4. 55 fr. for the 5 classes of farms between 1901 and 1914), but afterwards 
it rose rapidly. 

If 5 % ^ the rate of interest on the capital, the amount remaining for 
the remuneration of the farmer and his family is that given in Table IX 
£6) Agricultural income. —- By this is understood all that can be 
used without decreasing the net capital. It is estimated in two ways, 
of which the simpler is as follows: — 


Table IX. — Remuneration of the Work of the Farmer and his Family 



(in francs per day) 



Size of Farms 


19 x 6 

19*7 

1918 

1919 

3-5 hectares .... 

3*74 

4.90 

7.66 

11.06 

7 . 41 - 

5-10 » 

4.91 

6.88 

10.84 

15.20 

II.32 

10-15 » .... 

5.67 

7 77 

12 01 

20.57 

**77 

15-30 » 

6.96 

12.31 

18.22 

29.48 

16.95 

Over 30 » .... 

10.90 

16.17 

22.59 

41.36 

21.79 

Average (at 5%) . . . 

5.77 

8.40 

12.87 

26.28 

13.87 

Average (at 4%) . . . 

6.38 

8.04 

13.58 

26.63 

14.13 

Differi hcl . 

* 

0.63 

0.64 

0.66 

0.43 

O.76 


Consumption of the farmers family + Variations in income = Total 
income. 

Hence we deduce: — 

Total income — (Household income + income from independent 
branches) =- Agricultural income. 

£ 858 ] 
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Tabee X. — Agricultural Income + Household Income from 1901 to 1919 

_ (in francs )_ 


Years 




— 

— __ 

-- 

- - 

- — 

General 





very small 

small 

average 

laige 

very large 

average 






Pet Fatm: 




1901-1905 . 




l 2040 45 

2728 40 

356815 

4552.80 

6018.00 

3452.05 

1906-1913 . 




| 2024.20 

3281.40 

4307 5 ° 

5590.75 

6581.00 

3990.25 

1914-1919 . 




395225 

657517 

9338.75 

I2107.69 

185x1.78 

8750.73 

1917 .... 




, 4841 80 

7467.50 

10066.40 

14345.90 

21630.95 

9928.40 

1918 .... 




1 6214.18 

10522.07 

14981.60 

20298.18 

32363.57 

14230.83 

1919 • • . 




1 4 6 32.23 

8409.213 

11620.14 

14169 89 

24149.80 

10773.3 7 

1901-1919 . 




2670.50 

4256.49 

5820.29 

7565 73 

10432 82 

5457-48 






Ptr Hectare: 




1901-1905 . 




| 506.80 

365 20 

272.45 

2x3.85 

144.20 

263.50 

1906-1913 • 




1 517.55 

432.45 

337.00 

270 20 

158.20 

312.90 

1914-1919 • 




993 12 

870 56 

752 52 

594-43 

44 S .53 

. 679.62 

1917 -... 




1169 05 

988.85 

820.90 

704.40 

525.40 

, 783-90 

1918 .... 




1155 08 

1407.78 

1206.14 

96444 

798.64 

11x7-51 

1919 .... 




1186 55 

1115 9i 

, 934-23 

677.81 

1 536 5 s 

. 8x9.02 

1901-1919 . 




1 673-69 

1 

563.54 

1 461.17 

i 

365.75 

25074 

1 424-17 





Per Worhmg-day of numbers of the Family: 



1901-1905 




| 2.82 

335 

3-65 

4.14 

5.13 

1 3-69 

1906-1913 • 




1 3.25 

5 4-13 

4.64 

593 

5-86 

4.67 

1914-1919 




7 47 

9 - 4 ° 

11.63 

x 5-45 

! 20.09 

11,87 

1917 .... 




8.49 

10.86 

12.72 

18.04 

22.14 

1348 

1918 ♦ . . . 




. IX -45 

14.79 

19-38 

26.29 

36.91 

19.51 

1919 • - • ■ 




' 9 61 

12.44 

I 16.03 

18.66 

1 27.40 

15-54 

1901-1919 . 




4.47 

5.56 

1 6.34 

8.46 

10.44 

6.69 

1 


The present publication gives the total agricultural income including 
the household income per farm, per hectare and per day's work of the 
family. Table X gives the summary 

Given the needy condition of the Exchequer, the amount of the agri¬ 
cultural income is of great importance at the present time, both to the agri¬ 
culturalists themselves, and to the authorities. It should be remarked 
that as calculated above, it includes not only the income of work properly 
so-called, but also the interest on the income engaged in agriculture. It 
is therefore necessary, when taxing work, to differentiate between these 
two elements, and only tax what is really work. It must further be 
mentioned that the figures given refer to the whole farm, and not to a single 
individual; now, an entire farm occupies, on an average , from 1.5 to 2.5 
adult members of the family. The authors also lay great stress on the fact, 
that in levying the tax, these figures must be used with the greatest caution. 
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If they are employed for this purpose due regard must be paid to the sy¬ 
stem of cultivation, the class of produce, the debts contracted, and the num¬ 
ber of workers in the family. 

The agricultural income of the fanner, not counting the household 
income, is given in Table XI. 

Compared with 1918, there were the following falls in 1919. 

Per cent. 


Net return.43.7 

Net income.57 

Remuneration oi work.33.8 

Agricultural income.23.3 


(7) Conclusions . — The year 1918 gave results favourable beyond all 
expectation. The cost of production increased, but its effects were more 
than y counterbalanced by the larger gross returns realised in every branch 
of agriculture. Prices rost considerably higher than in 1917, but never- 
theless, the produce of the soil was more in demand than it had ever been be- * 
foie the war. The agriculturist had every reason to be satisfied; the vin¬ 
tage was more abundant then it had been for many years, and the wine 
fetched high prices. Good returns were also obtained from bee-keeping. 
The price of cattle gave great encouragement to the breeder, Py a fortu¬ 
nate coincidence, the factors were all favourable to the net returns 
which rose to 15 % of the agricultural capital. The year 1918 was a re-, 
cord one for Swiss agriculture. 


Table IX. — Agricultural income without household income . 


Years 


(in francs). 


Barms 

General 

very 9jnall 

small 

average 

large 

very large 

average 


Per Farm: 


1908-1913 .... 

1673.10 

2809.00 

3902.80 

5085.40 

1914-1919 .... 

35 * 9-60 

603 X .90 

10379.80 

115X4.XO 

1917. 

44I7.30 

6933-15 

9469.95 

13618.90 

1918. 

5757.05 

9948.70 

14350.90 

19565.65 

1919 , . 

4X28.45 

7779.65 

10915.25 

13332.00 

1908-1919 .... 

2601.05 

4420.45 

6307.75 

8299.75 



Per Workmg-day. 


1908-1913 . . . . 

3.56 ' 

1 

4-55 

5.24 

6.91 

1914-1918 .... 

7.90 1 

10.08 , 

12.66 

17,20 

1917. 

9.06 

IX.90 

13*82 

20.42 

X9l8. 

12.38 

15.92 

21.21 

29.52 

1919. 

9.84 

12.92 

17.11 

19.86 

190&-1919 . . . 

5^3 

7-3i 

8.75 

12.05 


5548-45 
1 17613-55 

I 20606.20 
1 31446.05 
*3060.30 
I 11581.00 


6.32 

22.50 

24.27 

42.01 

29.82 

14.42 


3489.45 

8x48.80 

9325.75 

13605.45 

10070.70 

5819.10 


5 - 35 
12.83 

14.17 

21.43 

16.43 
9.09 
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In 1919, the first step was taken on the downward path The field 
crops were light, there were few grapes, the cattle returns were low, and it 
was only due to the high prices of milk and pigs that the gross returns were 
but 7.35 % lower than in the preceding year, though the working expenses 
rose by 26 °/ 0 . The cost of labour was increased to a special degree, and 
the current working expenses, amount of depreciation and subsequently, 
other costs, followed suit. The retrograde movement of the returns must 
be attributed to the twofold influence of the fall in gross returns, and the 
rise in the working expenses, which were responsible respectively for 2 / s 
and % of the decrease in the net returns of 1918, though the former increase, 
and the latter decrease, with the size of the farm. 

The agricultural results obtained in 1910 should, however, be regarded 
as satisfactory, but it is to be foreseen that the fall in returns will continue, 
and become still more marked, owing, among other reasons to the spread 
of foot-and mouth disease. 

AGRICUJ/TURAL INDUSTRIES 

854 - Studies on Fruit Wines. — Muller-Thurgau and Osterwalder, U. : I. — The 
Influence of the Stage of Ripeness of the Fruit upon the Acceleration of the Fermentation 
Due to the Various Nitrogenous Compounds. — II. — The Importance of Blending 
Musts m Order to Preserve Fruit Wines. — III. — Cellar Experiments to obtain Pure 
Fermentation and to Preserve Fruit Wines. — IV. — I^actic Fermentation appearing 
in Fruit Wines after the Complete Fermentation of the Sugar. — Reprint from the 
Landwirtschaftlichen Jahrbuch der Schweiz, .1920, p. 62.1/Uceme, Keller and Co., 1920. 

I. — The juice obtained by pressure from 4 varieties of pear (Thei- 
lersbime, Schweizer Wasserbime, Marxenbirne, and Sfirlerbirne), when 
green, ripe, and over ripe, with or without the addition of ammonium, 
chloride or carbonate, was left to ferment in the presence or absence of 
pure yeasts. 

The ammonium salts (in the proportion of 0.4 gm. per litre of juice) 
were found to accelerate the fermentation, thus confirming the results 
previously obtained (Untersuchungen fiber die Einwirkung von Stickstoff- 
zusatzen auf die Garung von Obstwein, Jahrbuch der Schweiz , 1917, pp. 44- 
98). In the case of the unripe pears, the acceleration was less than in 
that of the ripe fruit, so that it may be concluded that the juice of the 
former contains more assimilable nitrogen than that of the latter. In 
all the cases, the fermentation proceeded slowly, but on the addition of 
pure yeasts, the juice of the green pears fermented at least as quickly as 
the juice of the ripe pears, for the high tannin content of the unripe fruit 
had no perceptible retarding effect. The juice of green pears, especially 
if nitrogen salts are present, ferment completely in a fortnight when pure 
yeast is added. This rapid fermentation prevents the deleterious ac¬ 
tion of other ferments which are naturally present (for instance, Saccha- 
romyces aficulatus), and often occur in large numbers in the juice. 

III. — Fruit wines, particularly those containing little tannin and of 
a low degree of acidity, usually require more careful treatment in the cel¬ 
lar than grape wines. 


[853-854] 
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A common disease of fruit wines is characterised by the formation 
of lactic and acetic add, and contrary to what occurs in ordinary acetic 
fermentation, it cannot be stopped by the exclusion of air. The best pre¬ 
ventive measures are as follows: i) Rapid fermentation by means of the 
addition of pure yeasts and ammonium salts; 2) the avoidance of high 
temperatures. When the fermentation is finished, it is advisable to treat 
with sulphur dioxide or metabisulphite, in order to prevent the appearance 
of disease. 

IV. — Another dearly defined disease, accompanied by the for¬ 
mation of mannite and of lactic and acetic adds, is caused by Bacterium 
mannitofioeum. During fermentation, the above-mentioned adds and 
other volatile adds are produced at the expense of the sugar, but as soon 
as the fermentation is finished, they can also be formed from the glycer¬ 
ine and other extractive substances. 

II. — In order to prevent the occurrence of the disease in juices de- 
fident in addity, and with too low a tannin content, it is advisable to mix 
them before fermentation with the juice of pears or apples rich in adds 
and tannin. The attempts at correction by adding pear-juice with a high 
tannin content alone did not give wholly satisfactory results. The juice 
thus corrected should be fermented as soon as possible by means of the 
above-mentioned processes, and treated with sulphurous acid when the 
fermentation is terminated. 

855 - Sudden Physiological Changes in Lactic Ferments Due to Individual Divergences. 

— Gobzni, C., in the Comptcs rcndus de VAcademic des Sciences , Vol. 1 72, No. 2 2, 

pp. 13S2-13S4. Paid®, :tfay 30, 1921. 

As the author stated in 1892, certain lactic ferments, called by him 
" addoprcteolytic have the power of rendering soluble the casdn in an 
add medium, hence the part assigned to them in the ripening of cheeses. 
This property is not always easily detected, and has often been unrecog¬ 
nised. 

In a series of artides (1), the author has shown that the double sac- 
charolytic and proteolytic function of these ferments shows variability 
and irregularity according to their conditions of life (temperature, aero- 
biosis, the quality of the medium, and especially that of the milk, etc.), 
caseolysis being chiefly noticeable in cultures at low temperatures (20° 
and 25 0 C.) in the presence of air, and in milk that has been moderately 
sterilised (not in the autoclave, but by the Tyndall process) so that it still 
retains its white colour. 

Recently, the author has discovered that, in addition to transitory 
variations in their behaviour connected with external factors and with 
the modus ofierandi, these ferments also show abrupt, spontaneous and 
transmissible changes in their mode of action. 

He has observed that, whereas normally lactico-proteolytic ferments 
first coagulate milk, and subsequently re-dissolve the curd, sometimes. 


(1) Aiti dcllu Reale Accadcmia dei Lined, Roma, ioh» to 192 r, passim, 
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though very rarely, a certain variety of the ferment always peptonises 
the milk in an add reaction, without, however, previously coagulating it; 
this modified action is transmitted to its descendants. 

The author has also met with cases of “ retromutation ” that is to 
say, a sudden return after several generations, from these deviations to 
normal behaviour; the change, however, does not take place in the whole 
culture, but only a portion of it is modified. 

For this reason, is order to explain these phenomena of sadden muta¬ 
tion, the author has recourse to the hypothesis of individual divergence 
brought forward by Charles Rechet to account for the irregularity of the 
behaviour of a lactic ferment in the presence of toxins. In fact, it is only 
logical to suppose that, amongst cells endowed with a two-fold saccha- 
rolytic property, some must be chiefly saccharolytic, and others chiefly 
proteolytic, and when it chances to occur that the sowing consists exclu- 
sively, or almost exdusively, of spores of the same type, a sudder divergent e 
takes place, which is peipetuated by heredity, until by accident, a set 
of spores happen to be sown, which give rise to cells possessing both qua¬ 
lities in equal proportions. 

The more favourable the cultural conditions, the more numerous 
the sub-cultures, and the shorter the intervals between them, the greater 
the number of spores taken from the whole thickness of the parent cul¬ 
ture, and sown, the less apparent and less frequent are these modifications. 
Nevertheless, in spite of every precaution, these mutations inevitably 
occur, even under the most eugenetic conditions, and are not merely the 
result of unsuitable environment, as some authors believe. 

The theory of individual divergence would also explain certain doubts 
in the determination of different types of various milk bacteria {Strepto¬ 
coccus lacticus , teat coccus, etc ) 

In fact, it substitutes for fie idea of the plurality of species, races, 
types and varieties, the conception of a single species with variations 
connected with the normal differences present in individual cells In 
this mannei, the classification of lactic ferments, which tended to become 
unduly complicated, is at once simplified. 

856 - Does Any Correlation Exist Between the Fineness of Wool Fibres and the Num¬ 
ber Of Undulations?— Voitz, m MithiliiiigLi* du Deutschtn jLandik.itt^cha^ts Gtsdl- 
scha/t , Year XXXVI, No 22, pp ,30-34‘j, tables 2 Berlin, May, 1921 

The author, from a further study of the question, using the data ob¬ 
tained by W. von Nathusius as basis, as well as his own observations, sta¬ 
tes that in many cases, especially in Merino combing-wool poor in yolk, 
there is no correlation between the fineness of the fibre and the diameter 
of the undulations. Nathusius offered no explanation of the fact that 
equally fine wools may have very different undulations. According to 
the author’s observations the development of a very fine fibre with coarse 
undulations is due to the following factors 

1) The more elongated shape ot the spiral sheath of the bulb. 

2) In wools with little yolk, the fibre encounters but slight resis¬ 
tance in the strand (Strahnchen). 
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3) One or more coarser straight hairs in the strand draw out the 
adhering fibres. 

4) The reduced elasticity of the wool. 

In the following Table, the author gives the qualities of the different 
wools calculated from the diameter of the fibres, and the undulations. 
Thus the diameter of the undulations is no index of the fineness of 



l 

_ _ 1 ! 

n 


Sample of wool ^ 

Diameter 


Undulations 



of fibre 

Quality 

Quality 


No. 



mm. 



25 

15-3 

A A A A A 

1.76 

c 

I 

16 

15-4 

AAAAA 

I.50 

B* 

1 

17 

16.9 

AA AA A 

I.61 

B* 

m 

14 

17.9 

AAAAA 

I.28 

A 

1 

i 13 

20.2 

AAA 

I.50 

Bi 

m 

18 

20.7 

AAA 

i -55 

B X 

g 

15 

22.1 

AA 

1.46 

Bi 

to* 

\ 21 

22.1 

AA 

2.00 

C 

1 

j 26 

22.4 

AA 

2.60 

E 

1 19 

27.6 

Bi 

! 2.03 

D 

1 20 - 

1 28.1 

B* 

1.61 

B* 


f 22 

31-4 

C 

2.76 

E 


23 

34 -o 

C 

8.60 

F 


^ 24 

1 41.6 

D 

20.10 

F 


f Merino Bam ... » <J"r-wool - • 
l ( shoulder-wool . . 

, 22.0 

| AAA 

1.26 

A 

1 

» 21.8 

AAA 

1.80 

C 

1 

5 Early merino xam { shoulder-wool 1 . 

! 19-7 

! AAA 

1.82 

C 

J J shoulder-wool 2 . 

1 21-5 

1 AAA 

2.85 

E 

1 

r Early merino ram shoulder-wool. . . . 

21.1 

| AAA | 

2.85 

E 


the fibre. For this reason, the author lays much stress upon the necessity 
of measuring the fineness of isolated fibres as accurately as possible 
with a micrometer, in order to avoid all errors in determining the quality 
of a wool, especially if the fibres are very fine, and coarsely undulated. 

S57 The Cold-Storage Of Fruit. — Monvoisen, a., in the Revue gindral du Froid et des 

Industries frigorifiques , Year H, Vol. n, No. 3, pp. 80-85. Paris, March, 1931. 

The author, who is the Head of the Physical and Chemical Depart¬ 
ment of the Alfort School, and lectures on the preservation of perishable 
articles of food before the French Cold-Storage Association, writes a sum¬ 
mary of the facts, so far as at present known, as regards the cold sto¬ 
rage of fruit. 

I. — Choice of fruit to be preserved. — Since cold storage is 
relatively expensive, it is in the first place necessary to select fruit that, 
after the normal period of storage, will have sufficient market value to 
ensure a reasonable profit, and can for instance be put on the market 
in winter, when there is a scarcity of fresh fruit. The amount sold 
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should bear such a proportion to that stored, as to prevent the waste 
unduly increasing the net cost. 

In the choice of fruit for cold storage, it is necessary to take into ac¬ 
count : — a) The nature of the fruit; b) its place of origin; c) its degree 
of ripeness; d) its individual qualities 

a) Nature of the fruit — Only fruits of best quality should be used. 
Naturally the fruits of late autumn are principally chosen. For this 
reason, the cold storage of peaches is not profitable, since they have 
reached the limit of their keeping powers at the time when the market 
is abundantly supplied with grapes, pears and apples. 

Different varieties of the same fruits do not behave* alike during 
cold storage; some pears, for instance, cannot remain over a month in 
the cold cham b er, whereas, in the case of others, only a few are spoiled, 
even after four months. 

b) Origin of the fruit — The soils of the orchards, by affecting 
the composition and constitution of the fruits, have also considerable 
influence upon their keeping qualities. 

There seems to be little difference between orchard fruit and that of 
scattered trees growing in fields. The fruit of trees on damp soil does 
not keep as well as that of trees growing on fairly well-drained soil. 
Nevertheless, Lohnis has found that fruit from sandy soil often keeps badly 

According to Powell, the older the trees, the better the fruit keeps. 

The influence of the climatic conditions during the growth, and 
especially during the ripening, of the fruit is very great, but differs with 
the variety under consideration. 

c) Degree of ripeness. — The degree of ripeness of the fruits when 
gathered depends upon the variety, and also, to some extent, upon the 
storage period. The nature of the soil and climatic conditions can also 
determine the date of picking. 

As a general rule, the fruit should be gathered a little before it is quite 
ripe, for otherwise it would be necessary to eat it either at once or after 
a short journey. Stone-fruit can be picked riper than fruit with seeds. 

Firm fruits that are well-coloured keep better in the cold chamber 
than less ripe fruit, which would be expected to stand preserving better. 
This is dearly shown, in the case of 6 varieties of apple, by the experi¬ 
ments of Ramsey Mac-Kay, Markell, and Bird. 

Table I, — Results obtained with “ Rome Beauty ” Apples . 

Total loss in hundredths 
On leaving Ten day after 

Length of preservation at o*C. the Cold storage D£p&t leavmg the Cold Storage D6p6t 

Normal ripeness Unripe | Normal ripeness Unripe 


5 % mouths. o 1 1.1 1.9 50-5 

4 y 2 months. o 20.5 0.3 70.5 

6 months. z 49.x 12.0 91.3 
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Over-ripe fruit should not be placed in cold-storage, for the loss in¬ 
curred is great, as is shown by Table II, the figures having been obtained 
by the same authors with " Esopus " apples ; at a temperature of o°C. 


Tabee II. — Results obtained with the “ Esopus ” Apples . 


Eength of Stoxage at o® C. 


* % months 
4 y z months 
6 months . 


Total X*oss in hundredths 

Normal ripeness | Eot gathered 15 days later 


On leaving *" 
Cold Storage 
Dep6t 

Ten 

dajs later 

On leaving 

1 Cold Stoxage 
Depdt 

1 | 

Ten 

days later 

O 

1-3 

2-3 

23 

O 

1 3 

91 

25 0 

13 

2.7 

| 4.0 1 

260 


d) Individual qualities. — Fruits to be placed in cold storage must 
be subject to severe individual examination, and only sound and perfect 
specimens should be used. 

II. — Treatment of the fruit before storage. — This consists 
of sorting and packing. 

Sorting is absolutely indispensable, not only in order to weed out 
the fruits which show signs of rapid decay, but for the purpose of grading 
them according to size, colour, and ripeness In the case of oranges, the 
operation is sometimes preceded by washing, but the results are unsatis¬ 
factory and the cleaning of these fruits, if necessary, must be carried out 
by brushing them while dry. Stubenrauch, Ramsey, and Tenny 
found the losses after onl> a fortnight’s storage at o°C to be as follows . 
— Unwashed oranges, carefully gathered and packed, i %; treated ac¬ 
cording to the usual commercial methods, 3,6 % ; washed oranges, 4.1 and 
10.2 % respectively. 

The packing-cases should be adapted to the nature of the fruit they 
are to contain, the length of storage and the amount of handling to which 
they are to be subjected They must be strong, and at the same time not 
unduly heavy, and should allow of the air circulating freely inside them. 
As a rule, these cases are made of osiers or wood, and sometimes of ordinary 
or corrugated cardboard. 

Delicate fruit, such as strawberries and choice grapes, are generally 
put in to small hampers or baskets (“ fleins ”), which only contain 3 to 
5 kg., and are themselves placed to the number of 4 or 6, in larger recep¬ 
tacles, or “ cageots As these fruits aie too delicate to be allowed to 
come into direct contact with the packing-cases, these are lined at the 
bottom with a small elastic cushion formed of strips of paper, or wood- 
shavings, covered with a sheet of tissue paper; cotton may also be used# 

Choice fruits of a certain size (pears, apples, peaches) axe packed 
separately in boxes with compartments, or with movable divisions made 
at the time of packing 
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They are sometimes placed in a small mass of shreds of paper, which 
is usually coloured, in order better to show off the hues of the fruit. Such 
fruits are generally packed separately, each one being wrapped in a sheet 
of thin paper Such a covering is of advantage, especially in the case of 
varieties with thin skins and delicate flesh. Air-tight packing has its 
disadvantages when the fruits are delicate, foi their flavour and aroma is 
quickly deteriorated by remaining long in an atmosphere charged with 
carbon dioxide, 

Cork waste, or wood sawdust, are used for packing tomatoes, and 
grapes. In such cases, the fn it is always put in deal barrels. 

Fruit requiring less care, such as winter apples, are as a rule, put 
without any special care in large barrels 

III. — General remarks relating to the cold storage op 
PRUIT — Sometimes the store-rooms are heated to hasten the ripening 
of certain fruits, whereas on the other hand, cold is applied to retard rip¬ 
ening, or to prevent any change taking place for some time in fruits that 
are already mature 

Cold is applied in two ways; chilling is the most useful and widely 
practised method, while freezing is resorted to in the United States 

A Chilling. 1) Method of chitting. — The best method is by the 
circulation of brine, provideo it is so arranged that the air of the room 
can be completely changed. 

2) Temperature — The intensity of the cold depends upon the fruit 
to be preserved, its degree of ripeness, ard the length of storage The 
temperature ought, as a rule, to be kept at about o° C., except in the case 
of bananas (details are given later). The temperature should be maintain¬ 
ed as uniform as possible, with daily deviations not exceeding i°C. To 
raise the temperature above the given limits has the disadvantage of 
hastening the ripening of the fruit, ana thus shortening the time it can 
be stored. A fall in temperature may cause freezing and the loss of seme 
of the stock It must be remembered, however that the freezing-point 
of fruits is lower than that of water, on account of substances dissolved 
in the cell-sap, such as organic acids and especially sacchariferons matters. 

It is in order to prevent freezing that the circulation of the air must 
be well regulated, and that so-called wet refrigeiators cannot be used 

On account of the combustion due to tbeir respiration, the temperature 
of the fruits is always above that of the cold chamber in which they are 
kept. The average difference is i°C., though it may vary from o.5°C 
to i.5°C. 

Some fruits, especially apples, can resist a slight amount of freezing 
for a short time, such as a day, if they are thawed slowly and gradually, 
first to —2PC. and then then to — i°C. 

3) Immediate cold storage — Fruits of normal ripeness should be 
put into cola storage as soon as they are picked, and before any alteration 
has had time to set in. This precaution is all the more necessary if the 
fruit has been gathered during the heal of the day, and when the temp- 
perature out of doors, is very high. The temperature of fruits at the mo¬ 
ps*] 
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meat of poking is always higher than that of the atmosphere; the diffe¬ 
rence may be as much as 8° C. and g°C. during the hot hours of the day. 

Tfopgritnptitg carried out on many kinds of fruit in Canada and the 
United States show the great importance of immediate cold storage as com¬ 
pared with delaying the treatment until several days after gathering. 

Tat*t,k TTT- — “ Rome Beauty ” Apples ; Loss apetr preservation 
at o°C. for three months and a half 

loss m hundredths 

On leaving the cold- J Ten days after leaving 
storage chamber I the cold-storage c h a m ber 

Placed in cold storage: — 1 I 

Immediately after picking . 0.3 | 13.8 

A fortnight after picking . 0.6 21.x 


Tabde IV. — Oranges preserved at o°C. 


IvOss in hundredths 
Time that elapsed between picking 
and cold-storing 




I day 

3 days 

4 days 

Sound oranges, brushed 


O I 

2 3 

34 

Sound oranges, washed 


09 

2.3 

5-5 

Oranges treated commercially 

... 

2-3 

6.2 

Q.l 


The fruits placed at the depot take a variable time (according to theii 
size and the way they are packed) to reach the temperature of the treat¬ 
ment. The time required is shorter, the lower the temperature of the air, 
and an attempt has been made in Canada to bring the fruit rapidly to the 
cold-storage temperature by placing them for a short time, and with care¬ 
ful supervision, in a chamber at from —9°C. to — io°C. Under these 
conditions, the fruit is chilled in 4 to 7 hours, instead of requiring one or 
two days. The advantage of this quick chilling, from the point of view 
of the preservation of the fruit; is, however, not very clear. It is, advi¬ 
sable, however, in the case of small fruits with thin skins, such as straw¬ 
berries and gooseberries, as has been shown by Hawkins and Sando 
for it prevents the skin from breaking, and also renders the fruit less lia¬ 
ble to bruise. 

4) Hygro metric condition . — This should be as constant as possi¬ 
ble, and is generally kept at between 70 and 80 hygrometric degrees ac¬ 
cording to the variety of fruit. 

If the water-content of the air falls below 65, or even much lower 
than 60 hygrometric degrees, it induces too rapid evaporation, a percep- 
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tible loss of weight, and dries up the epicarp, which becomes wrinkled, ow¬ 
ing to the shrivelling of the fruit. Even if the flavour remains unimpaired, 
the appearance of such fruit greatly reduces its market value. 

The increased moisture of the air, even if it rises to about 85°, or even 
go 0 , is of much less importance, if the temperature is low (between — 
0.50C. and + o.5°C.) than if it rises to about + 2PC. or + 3PC. 

5) Renewal of the air . — The atmosphere should not contain much 
carbon dioxide, both for the sake of the workers handling the fruit, as 
well as for the fruit itself. For tins reason, and also in order to 
ensure uniformity of temperature, the cases of fruit ought to be so arranged, 
that there is a free circuktion of air around and inside them. The passag¬ 
es left to enable the stored fruit to be easily inspected also promote prop¬ 
er ventilation. 

In any case, the air of the chambers must be renewed about once a 
day at the beginning of storage, and oncea week subsequently. The 
opening of the doors in the course of handling the cases, is often sufficient 
to ensure aeration. Should it not prove to be so, it would be necessary 
to have recourse to artificial ventilation; the current must be slow and 
well regulated, in order to prevent any chance of freezing. 

6) Inspection of the stock . — The stored fruits must be examined 
every fortnight, or every month, according to their nature and the condit¬ 
ion they were in when put in cold storage. In this way, any fruits that 
are becoming rotten can at once be removed, which sometimes prevents 
the loss of a large quantity, and also enables the fruit to be sold gradually 
as it becomes ripe . 

7) Removal from the • cold chambers . — If the fruit is removed 
with a view to taking it for a long distance, either for immediate consum- 
tion, or re-storage, it should be place in a separate truck, in order to prej* 
vent the temperature rising after loading. Fruit intended for immediate 
consumption must not at once be subjected to a high temperature. As 
a rule, it is removed from cold storage during the winter, when the ext¬ 
ernal temperature is relatively low. The condensation of water-vapour 
is little to be feared, and the moisture is absorbed by the padring-material. 
If the external temperature be high, the fruit must be left for at least, 
ten or twelve hours in a room at a temperature of about + 6°C. 

Fruit keeps better when removed from the cold-storage depdt into 
the outer air, if it has been preserved at o°C, than if the temperature 
has been kept at + 2°C or +4°C. 

Table V gives the losses sustained in the case of the removal of Esopus 
apples from the cold chamber as estimated by Ramsey, Mackay, Mar- 
KELL and Bmp. 

IV. — Changes observed during preservation. — These al¬ 
terations are due to evaporation, physiological processes, or supervening 
bacterial action. They are either physical, chemical, or bacterial. 

a) Physical changes* — These consist in loss of weight, 
alterations in texture or appearance, or loss of aroma. 
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Tabee V. — Losses in Esopns removed, from the cold chamber . 


Propoition of spoiled apples expressed m hundredth's 


Duration of Storage 


ttedSS 6, Ten days later Ten day*, taiw 


3 */a months .... 

. . 0 

-7 , 

0.7 

| 

8.4 

V z / 2 months . . 

. . 06 

2.9 1 

4.8 

I 

11-9 

6 months. 

. . IO.I 

* 2 - 4 P 

13-9 

l 

r 7-4 


i) Loss of weight. — Loss of weight is caused by the united effects 
of water-evaporation and the combustion of certain substances resulting 
from the respiration of the fruits. This loss is more marked when the 
fruit is preserved at high temperatures, and the air frequently renewed. 
Thus, Trtjeeee estimated the loss in weight in the case of Grosse Giise 
pears from the Auge Valley, that had been knocked down from the trees 
and preserved under usual conditions at the ordinary temperature to 
be as follows : — 

Initial weight..\ . i ooo kg. 

Weight after 15 days . ... 336 kg., or loss of 6.4 % 

» » 30 • 8S7 » * a > 11.3% 

» 45 .. 8 36 » » » » 16.4 % 

» >60 .... 791 > » a a 20.9 % 

» • 75 495 a » 1 * 50.5% 

At the temperature maintained in the cold-storage depots, under 
the above conditions, the loss amounted to between 2 and 5 % for the 
normal duration of storage. 

1) Changes in appearance . — When there is great loss of weight, 
the volume of the fruit decreases, and the epicarp, not being able to adjust 
itself to the variations in volume, becomes wrinkled. 

When the alteration in the fruits is due to rotting, or to the fact that 
they were placed in cold storage at an unsuitable stage of ripeness, certain 
parts of the epicarp, usually the uncoloured portions, turn black. When 
the change is more advanced, the fruit on being cut, reveals a dark 
brownish coloration of the underlying portions. At this level, the tis¬ 
sues of the pulp, which were very firm at first, become soft and are soon 
transformed into a brown pap. 

These changes generally affect a considerable part of the surface 
of the fruit. Other alterations take the form of small circumscribed areas, 
sometimes clearly defined, of a brown, or blackish, colour.- 

The common affection of oranges, due to the invasion of the pericarp 
by a species of PeniciUium, is soon revealed by the appearance of the green 
fructifications of the fungus. 

The “ sleepiness " of add fruits, which cannot be detected by inspec¬ 
tion and feeling, is shown when they are cut, by the liquefaction of the pulp 

D**J 
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in the neighourhood of the pips; this pulp, which was previously ligh 
brown, soon takes on a dark coloration. Iyike all other changes, “ sleepiness ” 
appears more quickly the higher the temperature at which the fruit 
is preserved. In the case of Grosse Grise pears under ordinary storage 
conditions, TrtjellE found that <f sleepiness ” did not manifest itself 
till about the 45th day.Towards the 60th day, 3/4 of the stored pears are 
"sleepy," and % rotten. 

3) Loss of aroma . — This is undeniable after the fruit has been 
in cold-storage for a certain time, sometimes it occurs even at the end 
of a month. As a rule, the aroma is not appreciably affected until the 
fruit, peaches for instance, has been at least two months in cold-storage. 

b) Chemical changes . These are the alterations occuring during 
the normal process of ripening, with the sole difference that their rapidity 
is considerably lessened. This is clearly shown by comparing the results 
obtained by Bigelow with the Ben Davis apple, which was preserved for 
133 days at O° 0 ., and also at ordinary temperature. 

Table VI. — Results obtained by Bigelow with the Ben Davis apple. 



At the 

Preserved 133 days 


beginning 

at ordinary 
temperature 

at o° C 

Total dry matter. 

Acidity expressed as malic acid. 

Saccharose. 

Total sugars (in invert sugar) . . 

.... 15.40 % 

.... 0.63 

• j 3.85 

.... 1 10.17 

13-02 % 

o -33 

0.90 

8-57 

14.21 °/ 
050 
2.35 
O.46 


The loss in weight is more noticeable at ordinary temperature than 
at 0 °C. The combustion of the acids, although perceptible, is less pro¬ 
nounced at 0 °C. than at ordinary temperature; the same may be said 
respecting the combustion of sugars. 

The results obtained with other fruits such as peaches, plums, etc., 
are very similar to those observed in the case of apples. 

c) Bacterial changes. — These are due to the penetration 
through the unbroken epicarp, or more frequently through lesions on its 
surface, of spores deposited on the outside of the fruit during its growth, 
or in the course of the handling it has undergone. 

B. — Freezing . — In the United States, certain fruits used in 
making side-dishes, confectionery, effervescing drinks, and ice-creams 
are preserved by freezing. The fruits thus treated are strawberries, mul¬ 
berries, black currants, raspberries, cherries, gooseberries, plums, and 
whortle-berries. 

These are put into ordinary cases, if they are to be preserved for a 
short time, or into little boxes of waxed cardboard. As soon as possible 
after picking, the fruit is placed in a cold chamber kept at a temperature 
varying from —I2°C. to —I9°C. 
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The fruits are frozen at the end of 24 or 48 hours and remain, until 
the time of using, in the same chambers, the time varying from 4 to 10 
months. They must be used at once after thawing. 

When the fruit has only to be kept for a short time the aroma is 
better preserved by subjecting it to the action of heat, or by desiccasion. 

It has recently been proposed to freeze apples in a salt freezing* 
mixture. 

V. — Details relating to the cold storage op the principal 
pruits. — Apples. — These, as a rule, keep very well in cold-storage. 
Sound fruit, picked when nearly ripe, should be chosen. The Grey Golden 
Reinette, Autumn Grey Reinette, and Orleans Reinette cannot stand 
being kept long in a cold-chamber. 

The case in which the fruit is packed varies with the quality of the 
apples to be treated. 

The temperature may vary between — i°C. and + 2°C, with 85 
hygrometic degrees. Apples can even be kept in an atmosphere of go 
hygrometric degrees Under these conditions, the fruit can stay in cold- 
storage for a year, and even two years. 

The loss of weight during 3 to 6 months' cold-storage varies from 
2 to 5 %. 

Apples have little to fear from freezing; they usually freeze at about — 
3°C.,; if they have frozen for a short time at about — 4°C., they take no 
harm, provided they are thawed slowly at — 2°C, and — i°C. 

Pears. — These also stand cold-storage very well; as in the case of 
apples, autumn and winter varieties should be selected Choice pears are 
packed in small cases, or placed in a single, rarely a double, row. 

The conditions of temperature and moisture are the same as for a 
apples. 

The Beurre d’Amanlis, and Bonne Louise varieties can be preserved 
for 3 months, Williams, Duchesse d'Angoul&ne, and the Cure for 4 months, 
and Beurre Clairgeau for as long as 6 months. 

Peaches. — The cold-storage of peaches might be useful to the export 
trade. They should be picked when well coloured, but still hard, and 
packed, one row deep, in small wooden cases. The best temperatures for 
short transport are from + 6°C to +8°C. They should be placed in cold- 
storage at from o°C to i®C., the moisture content of the air being 85°. 
Readies lose their aroma after 6 months cold-storage, an appreciable 
decrease being noticeable at the end of 2 months. 

Strawberries . — These must be picked carefully when they are well- 
coloured, but hard. They are packed in hampers, which are placed, 
to the number of 4,or 6, in cases. At a temperature of — i°C., in an at¬ 
mosphere of 90 hygrometric degrees, strawberries of a proper ripeness 
will keep well for four, or even, five weeks. 

Bananas. —- The fruits of cultivated bananas weighing on an average 
70 gm. consist of about 25 gm of skin, and of a farinaceous pulp weighing 
yearly 45 gm. The sugar content of this starchy pulp increases progress¬ 
ively as the fruit ripens, and when the banana is quite mature, it may 
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contain as much as 15 to 20 % of its own weight of saccharose. The 
weight of bunches of large bananas ranges from 20 to 35 kg., and the 
number of fruits they contain varies from 100 to 250. 

The bunches of bananas are wrapped up in a cotton leaf then in pa¬ 
per, or in banana leaves, and placed, one or two in number, according 
to their size, in crates usually octagonal in shape. 

Bananas are characterised by their great sensitiveness to low tempera¬ 
tures. At o°C, + 5°C., and even +6°C., the fibrous pericarps quickly 
becomes discoloured and black, which detracts greatly from the marketable 
value of the fruit. 

In order to keep them green, and prevent ripening, bananas are kept 
in cold-stoiage at a temperature of + 8°C. This is raised to + I2°C to 
make them ripen gradually, the hygrometer being at about 70 degrees. 
They finish ripening in the store of the retail dealer, where the temper¬ 
ature should be kept at from i8°C. to + 20°C. 

858 - Observations on the Evaporation and Dehydration of Fruits and Methods Em¬ 
ployed in California. — 1 Cruess W. V., Observations on the Evaporation of Pears, 
Prunes and Pig'S, Monthly Bulletin of the Department of Agriculture State of California , 
Vol X, No 2, pp 88-93 n. Christie A. W , Some Observations on the Dehydration of 
Apiicots, Peaches and Grapes, Ibid, pp. 94-96 Sacramento Ca, Feb 1931 

Report of investigations carried out by the Division of Fruit Products 
during the 1920 season. Data were accumulated both from commercial 
scale tests and from the University Farm Evaporator and from visits 
to most of the dehydrators in operation in the State of California. 

I, — Pears : — Small scale laboratory tests were made in the Fruit 
Products Laboratory at Berkely. and 6 % tons were dried in the two 
commercial size evaporators on the University Farm Davis. 

Pears were ripened in boxes in the shade, in straw with a layer 
of straw between each layer of fruit and on 3ft. screen bottom trays 
stacked in the shade about 30 trays high. The fruit in the screen trays 
did not ripen quite so evenly or rapidly as that in the straw. 

As regards the preparation of fruit for (hying, the best results were 
obtained by first peeling the fruit, before cutting in half and before it 
is too ripe, (it has been found that pears may be satisfactorily lye peded 
in the spray type of lye peach-peeling machines) The author also re¬ 
commends the removal of the core, and the sprinkling of the trays with a 
dilute salt solution and then a 3 hours sulphuring before proceeding with 
evaporation. He does not consider steaming an essential part of the 
process. Slat-bottom trays were far more satisfactory than screen trays 
which became badly corroded in the sulphur fumes and imparted a strong 
metallic flavour to the fruit. 

With reference to sun-drying versus evaporation, the yield by the for¬ 
mer was slightly greater than in the evaporator, but the latter contained 
less water. Although pears will withstand temperatures up to I45°F, 
the best results were obtained by drying the fruit until about 2 / 3 diy at 
I40°F, followed by no°F. It is also much easier to maintain a high 
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relative humidity at 140°^ (30° is satisfactory) In the laboratory test, 
pears required over 40 hours to dry in air of low humidity, while only 27 
hours were required with air of high humidity. The fuel consumption 
at the University farm was 42% gallons of store oil per green ton of fruit 
and the drying ratio 4.5: 1. 

Prunes. — Somewhat surprising results were obtained in the drying 
of undipped prunes in comparison with dipped fruits. In the evaporator 
in which natural draught is relied upon for air circulation or in which the 
air flow is very slow, the fruit which was not dipped dried just as 
rapidly as the dipped fruit. In evaporators in which a strong blast of 
air was used the latter dried much the more rapidly of the two. No 
explanation is offered at present for these observations. 

The author found that a temperature of i6o°F at the start of drying 
and a finishing temperature of I45°F gives good results, although quite 
good dried prunes are produced at i6s°F. It is believed that 20 to 22% 
moisture is approximately the proper range. The fruit should not be 
steamed until it cracks badly (steamed fruit was lighter in colour than 
dipped fruit). There was no noticeable difference in the yield of dried 
product from sun drying and evaporation. 

Figs . — Calimyrna figs from Merced were dried in an evaporator at 
Davis. Dot I was dried untreated, lot II was fumigated in sulphur for 
5 hours, two hours are however sufficient) and lot III was prepared by 
slitting the fruit on one side and spreading it on trays. 

Dots Iall required 9 hours to dry at 155 0 and i6o°F. Dot III required 
only 5 hours at the same temperature. From the results of the prelim¬ 
inary experiments made up to the present it appears that it will be fea¬ 
sible to evaporate figs grown in those districts of California where there is 
not sufficient sunshine to permit satisfactory drying and curing in the sun. 

II. Apricots . — A 1 hour exposure to sulphur fumes was sufficient 
to preserve the colour of the dehydrated fruit, whereas 4 to 5 hours was 
required when the fruit was sun-dried. The time required for dehydration 
was 12 hours, the temperature of the intake air being 165° to 170°. No 
injury to the apricots resulted from this temperature. Inadequate air¬ 
flow, caused by insufficient horse-power lengthened the drying time. The 
experiments indicated that an excellent quality of dehydrated apricots can 
be produced if fully ripened fruit, properly sulphured is used. 

Peaches . — The usual drying time for unpeeled peaches was 24 hours 
while the packed fruit dried in 14 hours; but this can with adequate treat¬ 
ment, be reduced considerably. The temperature used was about io° 
less than for apricots, as a higher temperature tends to scorch the fruit* 
Experiments demonstrated that high quality dehydrated peaches if dried 
only when thorougly ripe either peeled or unpeeled can readily be produced. 

II m. Grapes (1). — Drying has proved to be one of the most feasible 
method of converting the wine grapes of California into a non-perishable 


(1) See R ., April 1921, No. 435. 
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saleable product It is contended by many that a greater yield and a better 
quality of raisins are obtained by artificial drying in an evaporator than 
in the sun. 

All grapes dehydrated at the University Farm in 1920 were lye-dipped, 
rinsed, sulphured at least 1 hour and dried at a final temperature of 1650F. 
The average drying time was 30 hours. 




PLANT DISEASES 


GENERAL INFORMATION 

859 - Ohe ColSopteron Pissodes notaius Declared an Insect Injurious to Agri¬ 
culture iu Uruguay (1). — Rep&blica Oriental del Uruguay, Ministeno de Industrial., 
Defensa Aqricola, Boletin tnensual , Year IX, No. 5, p. 121. Montevideo, May 1Q21. 

In accordance with the recommendation of the Central Commission of 
of the "Defensa Agri ola” of Uruguay, the “ Consejo Nadonal de Admin- 
istracidn " passed a decree on April 29, 1921, declaring the coleopteron 
Pissodes notaius to be included among agricultural pests. 

DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 

860 - " Scottatura” or "Allessatura ” (Scald) of Citrus Fruits, in Southern Italy. — 

Savastano, E*, in the R. Staxione sperimentcile di AgncoUura et FruUtcoU%ra t Acireale , 
BoUettino 40, pp 4-5. Acireale, 1921. 

The winter of 1920-1921 was, generally speaking very wet in South 
Italy, and the temperature was higher than it had been for at least ten 
years. 

Many cases of scald were observed during this period among the oran¬ 
ges and lemons. Fruits that were already ripe first turned a whitish red, 
as if they had been dipped in boiling water; this took place very quickly 
within a day. Afterwards the colour changed to brownish-red and fi¬ 
nally to black, and at the end of two or three days, the fruits became detach 
ed from the peduncle. For the first few hours, the rind alone is attacked, 
but later the alteration extends to the interior of the fruit. Usually the 
disease begins at the navel, ana passes upwards, although the side alone 
may sometimes be affected. The fruits growing lowest on the tree suffer 
most, those in the centre are rarely attacked, and those at the top 
are almost immune. The scald begins during the night, so that fruits 
which were perfectly healthy the evening before, are found to be affected the 
next morning. The alteration is confined to citrus plantations in the val¬ 
leys, or on the plains, those situated on hilly land remaining immune. 

During the winter 1920-1921, there was much fog in the eastern 
region of Etna, and scald was so wide-spread, that even the fruits on the 
top of the trees were affected. In certain very bad cases, as much as 
20 %*of the fruit was attacked. 


(1) See R., May, 1931, No. 591. {Ed.) 
[ 85 »- 8 «*] 
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Given the meteorological nature of the affection, it is dear that any 
remedy is most difficult to find. In the Sorrento plantations the branches 
near the ground were cut away, but this method was not adopted in Sicily 
and it is unnecessary in many cases, and even harmful, for if the lower 
branches are removed, the higher ones devdop too much, and thus the fruits 
are exposed to another danger, of annual occurrence, not inddental like 
scald* viz., insolation. 

* 

861 - Hypertrophied Spruce Trees Caused by Exclusively Nitrogenous Nutrition. — 
See No 797 of this Remew 

I 

DISEASES DUE TO FUN&, 

BACTERIA AND OTHER LOWER PLANTS. 

862 - Plant Diseases Observed in Morocco. — me&ge, e , in the Bulletin de la Socxiu 
de Patolo^te vegetale de France , Vol VIII, Part i, pp 37-46, Pans, 1921. 

First contribution to our knowledge of the plant disease recorded in 
Morocco. 

It can be stated that, in general, with the exception of the Uredineae 
and Ustilagineae, which are very common on a large number of plants, the 
diseases hitherto observed in Morocco are few and of little importance. 

The Uredineae attack many plants, especially cereals, which are the 
crops most cultivated in Morocco. . • 

Puccinia grammis and P. glumarum are frequently found; the hard 
wheats seem somewhat less susceptible to the attacks of these fungi 
than the soft varieties, whereas the native barleys (Hordeum tetrastichum) 
behave in a rimilar manner to the Svalof varieties (H. disticon). P. Maydis 
is found on maize; the different species of Oxalis, especially 0 . cernua, which 
are found plentifully in a wild state are attacked by an uredinea considered 
by some authors to be the occidial form of P. Maydis . P Malvacearum 
is often seen on the numerous Malvaceae infesting the fallow land Other 
fungi of Common occurrence are:— Uromyces Ptsi on peas and vetches; 
U. Fabae on garden beans; U. appendiculatus on kidney-beans; and 
U. Anthyllidis on lupins. Flax is attacked by Mdampsora Lini , roses 
by Phragtmdium subcorticium. The presence of Uredinae has also been 
reported on castor plants, and Euphorbia. The injury done by these 
various parasites has, however, been hitherto of little importance. 

Cereals, especially along the coast, are much attacked by Ustilaginae; 
in 1920, Ustilago Tritid infested 25 % of certain soft wheats at Rabat. 
The barleys are attacked by U nuda and U. Hordet; the latter parasite 
seems less common than the former. 17 . Maydis occurs more rarely on 
the female inflorescences, and also in the axils of the leaves of maize; 
the species of Sorghum suffer little from fungi. U. Cynodonits lives on 
Cynodon Dactylon which grows abundantly on the sandy soils of the 
coast region. Species of TiUebia are not very widely distributed, never 
theless the hard wheats of several districts are attacked by what is probably 
T. Tritid. 


[ssa-sca] 
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Pkytopkthora infesians attacks the potato, hut this plant suffers per¬ 
haps more from a disease characterised by large, brown, very well de¬ 
fined patches, which appear on its terminal leaves, and soon deform them 
( Sporidesmium ). 

Asterocystis radicis has been found on flax. 

Ascochyta Pisi is not rare on a certain number of Leguminosae. 

Gleosprorium caulivorum has been seen on wild clover. 

ArmiUaria meUea is chiefly found on land that has been much irrigated, 
or liberally manured. 

Plasntopara viticola, and Oidium Tuckeri have been noticed on some 
vines, but native stoats seem endowed with a considerable degree of 
i mmun i t y, while the European varieties, taken as a whole, are rarely 
seriously injured by the attacks of these parasites. 

Diseases of bacterial origin are not infrequently met with on ligneous 
plants, specially olives and almond-trees, and in 1920, even carnations were 
similarly affected. 

As regards indeterminate diseases, on? which seems chiefly to infect 
Leguminosae (beans, peas, and chick peas), has been discovered in several 
localities, where it causes a good deal of mischief. It chiefly invades 
the root-collar and the base of the stems, but it may descend to the tap¬ 
root, or even ascend to the epigeal organs, which become covered with pat¬ 
ches of the colour of wine-dregs, or of a brown tint and then dry, and 
split, after which the plant dies. 

Another disease, which has not been identified, has been reported as 
attacking potatoes growing on experiment plots. 

863 - Seed-Coat Injury and Viability of Seeds of Wheat and Barley as Factors in 

Susceptibility to Monlds and Fungicides. — IIurd, A AT., m Journal of Agricultural 

Research, Vol. XXI, No. 2, pp 99-1.12, pi II Washington, D C . April 1 *>, 1921. 

The saprophytic fungi that infest both soil and seed are serious ene¬ 
mies to successful wheat and barley culture. 

The authors experiments have shown, that an unbroken seed-coat 
ordinarily offers absolute protection against attacks of living seeds by 
Pmicillium sp. or Rhizopus nigricans in damp storage, in the soil, or in 
the blotting-paper germination. Infection of such seeds has, however, 
been obtained by retarding germination by means of low temperatures. 

The location Of a break in the seed coat determines the ability of sap¬ 
rophytic fungi to invade seeds in the soil, in storage, or in laboratory 
(blotting-paper) experiments. If the injury is over the endosperm, 100 
per cent fatal infection results when spores of Pmicillium or Rhizopus 
are present, but if it is over the embryo, the seeds remain practi¬ 
cally immune. 

The vitality of seeds is a factor in determining the power of Pmicillium 
and Rh* nigricans to attack them Death, or injury, resulting from seed 
treatment, or other cause renders previously immune seed immediately 
susceptible. Even perfect seed coats are no longer a protection. 
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No visible infection with either Penicillium or Rhizopus occurred when 
the* temperature remained as low as io°C., throughout the experiment. 

Penicillium sp. requires an atmospheric humidity of at least 80 per 
cent for its development on stored wheat. Aspergillus sp. develops with 
70 % atmospheric humidity. 

These moulds develop more slowly on stored wheat and barley which 
has been treated with copper sulphate, or formaldehyde, than on equally 
moist, untreated wheat. 

Although a break in the testa over the endosperm of wheat does not 
result in any injury to the embryo upon short exposures to copper sul¬ 
phate, injury becomes apparent after exposures of an hour, showing that 
the poison is eventually absorbed through the endosperm and scutellum. 
A similar break over the embryo results in its death after exposures of only 
3-5 minutes. 

When the seed coat is badly injured, liming does not prevent fatal 
consequences, because the copper sulphate enters such seeds quickly. 
When the seeds are only slightly injured, a lime dip is effective in 
neutralising the solution before any bad effects manifest themselves. 

Stunted roots, rather than injured plumules, are characteristic of the 
toxic effect of copper-sulphate, because machine-thrashing usually breaks 
the seed coat directly over the radicle. 

The damage that will be done to wheat seed by the copper sulphate 
treatment and by saprophytic fungi can be pradicted by examination 
of the physical conditions of the seed. All these troubles can be reduced 
by greater care in thrashing the seed wheat, so that the testa is not so 
badly broken. 

Perfect seed coats are also an absolute protection against short ex¬ 
posures to strong formaldehyde solutions, and are a partial protection 
against post-treatment injury after disinfection with formaldehyde. 

The seed coats of Turkestan barley and of varieties having the same 
structural type, are broken at the hilum in either machine, or hand thrashing 
Death results from exposing such seeds to strong copper sulphate solutions 
for even short periods, or to weaker solutions for a longer time. Barley 
kernels left attached to pieces of the rachis were not injured by these treat¬ 
ments. 

Wheat seeds were always damaged after exposures to saturated solu¬ 
tions of copper-suphate for longer than 7 hours, and sometimes in less time. 

The temperature of the solution was found to be a factor in the resis¬ 
tance of wheat to injury from long immersions in saturated copper-sul¬ 
phate solutions, the germination being poorer as the temperature increased^ 
861. - Types of Noe Wheat Resistant to Brown Smut In Italy. — See No. 810 of this 

Review, 

865 -Flag Smut (Urocysiis Tritici) a Tilletia Injurious to Wheat, Recently Intro¬ 
duced Into the Unilid States. — Tisdale W. H. and Griffiths M. A, in United States 

Department of A jnculture, Farmers* Bulletin 1213. 6 pp., figs. 2. Washington D. C,. 

May 1921. 

Flag smut of wheat (Urocystis Tritici Koem), a parasite long known 
in Australia, where it causes considerable loss every year, and also occur- 
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ring in Japan, India and South Africa has recently been introduced through 
some unknown means into the United States. * 

The first report of the disease in the latter country came from the 
vicinity of Granite City (Madison Country HI.) in 1919, in which year a 
number of fields in the district were found to be infested. During the 
season of 1920, in the neighbouhrood of Granite City, flag-smut was found 
in hi fields comprising 2 500 acres, in an area of about 47 sq. miles. 

The diseas e is characterised by the appearance of black stripes running 
lengthwise in the leaf blades and sheaths, due to the chlamydospores of 
the fungus. The upper leaves of the plant are usually the most severely 
attacked, the stems are also infected to some extent. The diseased plants 
are generally more or less stunted, and they rarely head out, or produce seed. 
As a rule, all the stalks of an infected plant are attacked, but occasionally 
one or two remain immune. 

Flag smut is spread in two ways. In thrashing, the spores are knocked 
out of the diseased leaves and scattered over the grain to which they 
adhere ; they germinate at the same time as the wheat, when the latter is 
sown. This is perhaps the chief method by which the pest is propagated, 
the other way of spreading it, is by means of spores which find their way 
into the soil from infected straw, stubble and fragments of plants left 
on the ground when the wheat is cut, and may be carried long distances 
by wind and running water. Sometimes they are blown out of the sepa¬ 
rator to land near to the place where grain is being thrashed. In whatever 
way they reach the field, the chlamydospores germinate there, and if 
near to seeds, may infect the young wheat seedling in the same way as 
those clinging to the seeds. 

In order to prevent the spread of flag smut beyond the quarantined 
area in Madison County, and to eradicate it if possible from the infested 
district, the United States Department of Agriculture and the Illinois 
Department of Agriculture have taken steps in cooperation, and agreed upon 
the adoption if the following measures. 

1) Thorough treatment of all the grain with formaldehyde as it 
comes from the separator. 

2) Burning all straw in the infected area as soon as possible after 
thrashing. 

3) Sowing no wheat on infected land, and as far as possible sowing 
no wheat on land which was under wheat the previous year. 

4) Obtaining seed from localities known to be free from flag smut. 

5) Treatment by the copper-sulphate, or blue-stone method, of 
all seed to be sown. The coating formed by the blue stone and lime pro¬ 
tects the seed from infection by chlamydosphores present in the soil. 

6) Growing varieties of wheat that are considered resistant to the 
disease. 

The experiments conducted by the United States Department of Agri¬ 
culture and the Illinois Agricultural Experiment Station have already 
shown, that certain varieties of wheat are, more or less, resistan t to ffcg 
smut. 
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Fulcaster, Gipsy, Red Wave, Turkey Red, and Early May are wheats 
with a combination of disease resistance and good yielding ability/ They 
arethere fore strongly recommended for use in the flag smut area of Ma¬ 
dison County. 

Certain other varieties (for instance Red Cross, Saker Prize Taker, 
Salzer Pride, Dawson Golden Chaff, Illini Chief, and Jones Winter Fife), 
should not be grown under any consideration in the infested area, because 
of their susceptibility to the disease. 

The United States Department of Agriculture, the Illinois State De¬ 
partment of Agriculture *and the Illinois Agricultural Experiment Sta¬ 
tion are aiding farmers in every possible way to eradicate this destructive 
wheat pest. 

866 - Rosellinia sp., an Ascomycete Injurious to the Roots of the Coffee Plant in 

Porto Rico. — Matz., J., in the Gobierno de Puerto Rico , Departamento de A'ricuUuray 

Trabajo, Estacion Experimental Insular, Rio Piedras P. R. Circular No. 32,11 pp. 2 figs. 

San Juan, R. R., 1920. 

Root disease, although of limited occurrence at present, is the most 
serious of the maladies attacking the coffee-plantations in the island of 
Porto Ricco, as it eventually causes the death of infected plants. The 
most noticeable symptoms are loss of leaves and the withering of the plant. 

The usual cause of this root-disease is an ascomycete {Rosellinia 
sp.), which forms characteristic black incrustations in the cortex and 
wood of the lower part of the stem. 

The fungus lives in the soil covered by a thick layer of decomposing 
vegetable matter consisting, to a large extent, of fallen leaves from the 
trees planted for the purpose of providing shade for the coffee-plants. If 
the fungus comes into contact with a single root, it soon spreads over the 
whole root-system and the base of its host. 

Different causes contribute to the development of the disease. One 
of the principal is irregularity of the ground, which renders cultural opera¬ 
tions more difficult in many plantations. Further, the coffee-trees are 
not planted at proper intervals, so that it is difficult to clear and work 
the ground around them, while the shade-trees are allowed to grow irregu¬ 
larly, and large quantities of vegetable matter and weeds accumulate on 
the ground in the plantation, instead of being dug into the soil. The shade 
trees are not only useful in providing a protection against the intense light 
of the sun, but also because the leaves falling from them contribute to form 
a protecting layer, which prevents the necessary moisture from escaping 
from the soil. In some places, however, not only is the shade too dense, but 
leaves form too thick and damp a covering on the ground ; in this case, 
decomposition takes place very slowly, and the decaying mass is an ideal 
medium for the growth of micro-organisms injurious to the coffee plants. 
Many of the coffee plants are old, and should be pruned to induce them 
to send up fresh shoots, or else they should be dug up. 

Individuals to be transplanted ought to be selected from the seedlings 
of vigorous plants. 


[8C5-&CC] 
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The most practical method would be to grow coffee-plants and shade- 
trees alternately in the same row. Enough space ought to be left betwen 
the rows to allow of spreading manure and hoeing, and of easy access to 
the trees when the crop is gathered. This system would make it possible 
to collect the layer of leaves covering the soil into the centre of the space 
between the rows during the rainy season. The leaves could be again 
spread over the ground during the dry months. By working the soil, the 
roots of the coffee plants would be encouraged to grow continually deeper 
and in this way, they would be less affected by drought. In addition, 
they would not be so much exposed to the attacks of micro-organisms, since 
these usually live very near the surface of the soil. 

It is not advisable to apply any substances to the soil, the best remedies 
being good hygienic methods by which the production of the plants is in¬ 
creased, and the disease controlled. 

In plantations suffering from root disease, the soil ought to worked 
and exposed to the action of the air and the sunl Clear soils can be improv¬ 
ed in texture by the addition of lime, which renders them more porous, 
and allows the air to circulate freely in the lower strata. 

867 - Bacterium exitiosum a. sp. Injurious to the Tomato In the United States. 

— Gardner M. W., and Kendrick J. B., in Journal of AgriwUvral Research 

No. 3, pp. 123-156, pi. 5. Washington D. C., April 15, 1921. 

During recent years, the tomato crops in many of the north Central 
States (Tennessee, Illinois, Michigan Iowa, Indiana — where the authors 
researches were made — Georgia, and Florida), have been affected with 
a spot disease of the fruit of bacterial origin. Outside the United States, 
this disease has only been found for certain, up to the present, in Canada, 
and the Union of South Africa. 

It attacks both the leaves and fruit of a large number of varieties of 
tomato. Sometimes, it occurs not only on adult plants, but also on 
seedlings. From the experiments made, it appears that the fruits of the 
capsicum, and the leaves of the potato are also infected with this disease. 

On the tomato, the fruit lesions are small, black, scab-like spots usually 
superficial, sometimes crateriform. Leaf lesions are at first translucent, 
later black and greasy, with transparent margins, and are not usually 
limited by the veins. 

The spots on the fruit are unsightly, and if numerous and large, ren¬ 
der the tomatoes unsaleable, further‘they afford entrance to rot-producing 
micro-organisms. Canners object to this disease, because even the rather 
superficial lesions are not removed with the skin, so affected fruits cannot 
be used for first-grade c anning stock. 

Seedlings suffer equally severely from this malady. 

The pathogenetic organism is a bacterium of which the authors give 
a detailed morphological and biological account in their paper under the 
name of Bacterium exitiosum n. sp. 

Field observations indicate that fruit infection occurs through the 
punctures of insect^. Inoculation tests prove that no infection of fruits 
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takes place unless tlie epidermis is mechanically punctured. It is not, 
however, necessary that the bacterium should enter at the time the puncture 
is made; once present on the surface of the fruit, it takes advantage of 
any pre-existing wound. Deaf infection apparently occurs through the 
stomata, and the lesions are more abundant on the lower surface. Young 
leaves are the most susceptible to the disease. 

The bacterium winters on the surface of the seed and is thus dis¬ 
seminated. Commercial seed from fields known to be diseased has yielded 
about 1 % of infected seedlings. The disease is also propagated by young 
plants when transplanted. 

868 - Pseudomonas Apii n. sp.’ a Bacterium Injurious to Celery in the States of 
New York and Michigan.— Jagger I. C., in Journal of Agricultural Research , Vol. XXI. 
No. 3, pp. 185-188, 2 pi. Washington, D. C., May 2, 1921. 

Since 1910, a bacterial leaf spot disease of celery has been under ob¬ 
servation. It has been widely distributed each season in western and cen¬ 
tral New York State on all the varieties of celery commonly grown. Of 
late years, the disease has also made its appearance in Michigan. 

It is characterised by spots of a rusty brown colour, irregularly cir¬ 
cular in outline, and rarely exceeding 5 mm. in diameter. They closely 
resemble the leaf blight spots produced by Septoria Petroi>elini var., 
Apii, and can only be distinguished with certainty by the absence of 
pycomdia, which show as black dots in the Septoria spots. Occasionally, 
the brown spots produced by Pseudomonas Apii are so numerous, as to 
cause the death of many of the older leaves, but usually the injury is lim- 
mited to the disfiguring of the foliage, and a possible reduction in the plants 
growth. As a rule, the leaf blades alone are affected, spots seldom, if ever, 
occurring on the petioles. 

A bacterium, described by the author as a new species, under the name 
of Pseudomonas Apii , has repeatedly been isolated from the infected plant, 
and the characteristic spots have been obtained by inoculating celery with 
pure cultures of the micro-organism. When the latter are sprayed on the 
uninjured leaves, abundant infection is produced through the summer 
season under field conditions. 

During the years 1915-1917, spraying as a means of controlling the 
disease was tested at Irondequoit and Williamson (New York), Bordeaux 
mixture (5-5-50) being used, and also commercial lime-sulphur solution 
(3 2P Beaunie) which was diluted 1 parts to 25 parts of water. The results 
obtained seem to show conclusively, that Ps. Apii is very satisfactorily 
controlled by spraying with Bordeaux mixture, but that lime-sulphur so¬ 
lution is useless for this purpose. 

869 - Thelephora terrestris 7 . fimbriata and 71 caryopbylea Basidio- 
myceles Injurious to Forest-Tree Seedlings in the United States.-— weir, r. a., in 
Phytopathology Vol. XI, No. 3, pp 141-144,1 pi. I^ancaster, Pa., March, 1931. 

During the years 1912-1916, numerous specimens of three species of 
Thelephora -were collected in the several National Forests in the North- 
West of the United Slates. Of these, one T. terrestris, Ehrh., was already 
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known in Europe as attacking the seedlings of various forest trees, while 
the other two T. fimbriata Schw. and T. caryophyllea (Scheffer) Fr., were 
reported for the first time as injurious in this respect. The destruction 
caused by these basidiomycetes is due to the fact that they rapidly in¬ 
vest the organs of the plant (especially the stem, but also the leaves and 
root) either wholly or partially, so that the seedling is finally strangled. 

T. terrestris has been observed to injure forest-tree seedlings in the 
States of Washington (on Pseudotsuga taxijolia , Pinus monticola , and 
Thuja plicata); Oregon (on P. ponderosa) ; Idaho (on Abies grandis, Ps . 
taxijolia , P. ponderosa and Picea Engelmanni) ; Montana (on Larix oc - 
cidmtalis and P. contorta); Utah (on P, ponderosa ); Wyoming (on P. con- 
torta) ; South Dakota (on Acer Negundo) ; Minnesota (on P. mariana ; 
Michigan (on P. divaricata) ; and Indiana (on Quercus alba). 

The same fungus has also been found in British Columbia (Canada) 
on Acer macrophyllum and Ps. taxifolia . 

It behaves in the same manner to various plants other than the seedlings 
of forest trees. 

T. terrestris frequently appears in the sandy soil of forest-tree nurser¬ 
ies, and especially where the plants are dense enough to shade the ground. 
Although the behaviour of the fungus is often apparently parasitic, repeated 
examination of the young pine-seedlings enveloped by it has not shown any 
living part to be invaded. The mycelium ramifies in the surface soil, 
and merely penetrates the dead outer tissues of any plant encountered. 
If the plant is completely smothered by the fungus, the mjxelium may 
penetrate into the tissues of the leaves through the stomata, and even 
form a brown layer between the dead bark and the wood of the stem. 
The fungus is often found hibernating in the thick moist bark at the base 
of young trees, and in this case, the mycelia may not be connected with 
the forest soil, but may draw its nourishment entirely from a damp, woody 
substratum. It has been found that the substratum exercises an influence 
on the form and colour of the basidiomycete. 

During damp weather, the fungus grows very rapidly and may envelop 
a small seedling in a comparatively short time. It grows most rapidly 
during the night. 

Nursery seedlings that are affected with Thelephora terrestris should 
be pulled up and burnt. It was found that where this was done the fungus 
did not develop in the beds the following year. The use of forest soil in 
the seed beds promotes the growth of the basidiomycete. 

In 1914, and again in 1915 T. fimbriata appeared in considerable quan¬ 
tity at Haugan (Montana). Two-and three-year-old seedlings of P. pon¬ 
derosa were in some cases completely enveloped. The same fungus was 
found, in 1916, on seedlings of P. rigid a in Incoming County (Pensylva- 
nia). 

T. caryophyllea was observed on one-year-old seedlings of Larix oc - 
cidentalis and Tsuga hetcrophylla in the seed-beds at the Priest River Ex¬ 
periment Station (Idaho). 
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Since then it has not reappeared, but is abundant in the surrounding 
forest, where it is occasionally found enveloping the stem of young lodgepole- 
pine seedlings. 


INJURIOUS INSECTS AND OTHER LOWER AMIMALS 

870 - Lepidoptera in Texas Likely to be Confused with the Pink Bollworm of Cotton. — 

(Pectinophora. gossypie/la) (1). Heinrich, C., in the Journal of AgricuUuial 

Research , Vol XX, No. 11, pp. 807-836, pi. 18. Washington, D C , March 10, 1921. 

The author purposed in this paper to define the characters distinguishing 
the larva and pupa of the pink bollworm, Pectinophora (Gelechia) gossy 
ftidla Saunders from those of other Lepidoptera attacking cotton, or tdlated 
malvaceous plants, and of those feeding on other quite different hosts, but 
frequently found in the neighbourhood of cotton fidds. 

A few of these Lepidoptera, Dicymolomia julianalis Walker, and 
Crocidosema plebeiana Zeller, for example, so closely resemble the pink 
bollworm in their habits and larval stages, that they can only be distinguish¬ 
ed by a careful examination of their structure. 

The field work upon which this paper is based was conducted throughout 
the area in south eastern Texas where the pink bollworm has been found to 
occur, as well as in Cameron County at the southern extremity of the 
State. Spedal attention was devoted to discovering whether Pect. gossy - 
piella was attacking plants other than cotton. Thousands of seed pods 
of okra ( Hibiscus esculentius) and other Malvaceae were examined. In 
one case, at Smiths Point (Chambers County), all the seed pods of a plant 
rdated to cotton {Hibiscus lasiocarpus), growing in the immediate vicinity 
of a fidd where a heavy infestation of the pink bolloworm had occurred 
during a previous year were removed and minutely examined. Similar 
investigations were made on other wild and cultivated Malvaceae growing 
in, or about fidds where the pink bollworm had been found. In no place 
was the bollworm discovered on any plant other than cotton. 

In this paper, 38 species of Lepidopteia, in addition to Pect gossypieUa 
are described. Of these, six are mentioned as new to science and four al¬ 
ready described are recorded for the first time from the United States. 

In each case, the male genitalia of the type specimen of the new spedes 
is figured. The essential larval and pupal characters are dealt with in 
the text as fully as possible, and purely descriptive matter is reduced to 
a minimum. 

The species are as follows: — 

1) Earn. Gelechiidae: Pectinophora gossypiella (Saunders); Gelechia 
hibiscella Busck; G. bosqudla (Chambers); G. neotrophdla n. sp. Tdpkusa 
mariona n. sp., Isophrictis similidla (Chambers). 

2) Fam. Oecophoridae: Borkkausenia diveni n. sp. 

3) Fam. Stenomidae ; Aedemoses haesitans. Walringham. 

(i) See R , Sept. 1917, No. 879. (Ed) 
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* 4) Kam. Blastobubidcie: Zenodochium citricolella (Chambers); IIol- 

cockera ochrocephala Dirtz: II. confamitldla n. sp. 

5) Fam. Ethmiidae: Ethmia delliella (Femald); Eth. bitteneUu 
t (Busck). 

6) Fam. Cosmopterygidae : Pyroderces rileyi (Walsingham) . 

7} Fam. Tortricidae: Platynota rostrana (Walker); PL flaveiana 
Clemens; A morbid emigratella Busck. 

8) Fam. OletJireutidae: Crocidosema phbeiana Zeller; Eucosma 
discretirana n. sp,, Eiic. helianthana , (Riley) ; Laspeyresia tristrigana 
(Clemes). 

9) Fam. Phaloniidae: Phalonia cephalanthana n. sp. 

10) Fam. Aegeriidae: Zenodoxus palmii (Neumoegen). 

11) Fam. Pterophondae: (ledemcitophorus venapunctus Barnes and 
I/ndsey. 

12) Fam. Pyralidae : a) sub-fam. Thyridinae : Meskea dyspte - 
raria Grote; b) sub-fam. Pyraustinae: Noctuella mfofascialis (Stephens); 
Pachyzancla bipuncialis (Fabricius) ; Glyph odes pyloalis Walker; c) sub- 
fam. Crambinae; Dicymolomia julianalis (Walker); d) sub-fam. Phycitinae: 
Moodna ostrinella (Clemens); Homoeosoma electdlum (Hulst) ; e) sub- 
fam. Chrysauginae: Clydonopteron tecomac (Ruley). 

13) Fam. Noctuidae: {a) sub-fam. Agrotinae: HeliotJiis (Chlo- 
tided) obsoleta (Fabricius); HU. (CJdut.) tirescens (Fabricius) ; ( b) sub-fam. 
Acronyctinae: Bukhara rectifascia (Grote); c) sub-fam. Erebinae: Ala¬ 
bama argillacea (Hiibner); Anomis exacta Hubner; An. etosa (Hiibner). 

14) Fam. Lycacni lac: Strymon melinus (Hiibner. 

871 - “ Muscardine ” (Botrytis Bassiana) Disease attacking Silkworms and 
other Insects. — See No. 844 of this Rot icu). 

872 - The Use of Rubber Tents In the Fumigation of Trees with Hydrocyanic-Acid Gas. 
— The India Rubber Wotld Vol. IyXIV, No. 2, pp. 555 - 556 , figs. 3. New York, May, 

For twenty years, the growers of citrus fruits have sought in various 
ways to check one of the greatest drawbacks connected with the use of 
tents in the fumigation of trees with hydrocyanic acid, viz. gas leakage 
through the cotton fabric of which the tents were made; but even the ap¬ 
plication of a mucilage made from boiled (>puntia leaves mixed with linseed 
oil failed to made the material impermeable to the confined fumes. 

After much study, G. Hockensmith, an American expert on bal¬ 
loon fabrics, has succeeded in solving the problem. Having chosen a 
suitable material, he subjected it to the treatment given to balloons, and 
dirigibles during the War, the fabric not only being rubberised and made 
perfectly gas-tight, but also given an aluminium-colour facing, that makes 
the tent also opaque. The advantage of opacity is, that fumigation may 
be carried on in the tents, three or four hours before sundown. Experience 
with the plain canvas tents has proved, that day fumigation gives decid¬ 
edly inferior results to night work. For some reason not yet explained, 
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sunlight on ordinary tents during the fumigation of trees with liquified 
hydrocyanic gas often causes peculiar injuries to the fruit and leaves. Hence, 
the practice of doing most of the fumigation after sunset. It is claimed, 
that the new rubberised cloth tefit will effectually keep out the actinic 
rays of the sun which are believed to be the rays exerting an injurious 
effect in conjunction with the gas, thus making daylight fumigation 
possible. 

The new rubber tents are octagonal in shape, the centre being made 
of the heavy material, and the wings or sides, of a coated fabric which 
is somewhat lighter. Such construction not only reduces the weight of 
the tent, but also makes it easier to handle in the field. As might be ex¬ 
pected, the cost of the rubberised tents is higher than that of the ordinary 
type but the advantages more than compensate for the extra cost. 

A severe test, not only of the efficiency of the new tents in retaining, 
gas but also of their durability, was carried out recently at Corona, (Cali¬ 
fornia) where they were used tor fumigating a thousand lemon trees. 

Standardisation of fumigation has hitherto been impossible with 
such a variable factor as gas-leakage, which may always occur with porous 
sail-cloth, and is often influenced by weather conditions. To hold a de¬ 
finite amount of gas for a definite time is the very basis of fumigation, and 
these two essentials can be obtained by the use of gas-tight tenting ma¬ 
terial ; with the latter, exact dosage can now he attained, not only to insure 
results, but also to avoid any danger to the tree from injury by excess 
gas, or over exposure. Further, by adopting the new type of tent the do¬ 
sage for small trees can be reduced by two-thirds, for average-sized trees 
one half ; and for very large trees one quarter. Also the time-exposure 
may be shortened from about an hour to an average of thirty minutes. 

During fumigation, trees must be kept dry. Ordinary canvas tents 
often allow damp to reach the fruit and foliage; and when the liquified 
hydrocyanic add unites with the moisture, serious damage may be done 
to the tree. Under a rubber tent, the tree may be entirely protected from 
both damp and wind, which latter also interferes to some extent with the 
fumigation process. 

Even in the time taken for covering a tree, the use of the new tents 
effects a 50 % saving. * 

873 - Tipula. simplex and 7. quaylii Diptera Injuring Pastures and Grain and 

Lucerne Fields in California.-- Packard C M , au<l Thompson B O , m Umtid States 

Department of AytcitUuic, Department Ctnuhr No i/j, 8 pp figb % Washington, 

1). C, May iw. 

Californian pastures, and also the grain and lucerne fields, are often * 
badly injured during the rainy season by the larvae of crane-flies, Tipula 
simplex Doane and T. quaylii Doane; which are frequently exceedingly 
abundant; in certain spots, as many as 300 to the square foot are found 
They devour all the grain and vegetation in these areas. The injury 
done bjf these insects is usually more noticeable during wet winters, 
suvh as that of 1920-21, but they occur iu large numbers almost every winter 

[81:8-8*3] 



io6o 


insects, etc. injurious to various crops 


in some locality, and a few can as a rule be found every year throughout 
the area inhabitated by this pest. On large stretches of pasture land, the 
larvae often destroy in a single year thousands of dollars worth of 
forage, for lack of which the live stock 'Sometimes die of starvation. Fur¬ 
ther, they are likely to attack all winterplanted field crops, especially on 
newly-broken sod land, where the flies have an opportunity to breed and 
multiply undisturbed through several successive seasons. 

The authors describe the habits and the different stages of T. simplex 
which are very similar to those of T. quay lit. 

So far, the only known method of reducing the damage caused by 
these two diptera has been more or less continual cultivation This, 
however, is of no avail to save a crop that has already been planted, and 
is being destroyed by crane-flies. Cultivation can only prevent possible 
injury in future years, and cannot be applied at all to large areas of pasture 
land. 

It had however been observed, that the larvae come out at night 
upon the surface of the ground. This fact, together with the indication 
that the species in question feeds upon the aerial portions of plants more 
than is commonly supposed, suggested the possibility that they would be 
attracted by the poisoned-bran bait commonly used for grasshoppers. 
During the winter of 1920-21, experiments were made in badly infested areas 
to determine the efficiency of poisoned bran in destroying the insects. 

As a result, from 50 to 90 per cent of the larvae were killed on the ex¬ 
perimental plots where several different poisoned-bran formulae were tried. 
The mixture usually recommended for the control of grasshoppers, which 
contains molasses and lemons added to the bran, Paris green and water, 
killed an average of 72 per cent of the crane-fly larvae present. Fully as 
high a percentage of mortality was however obtained on the plots where 
a mixture of bran, Paris green and water without any flavourings was 
used, and as this is cheaper and easier to make, the authors recommend 
a bait made in the following proportions: bran 25 lb. Paris green 1 lb. 
water (to make a flaky mash) about 3 gallons. The Paris green is mixed 
thorougly into the dry bran, then the water is gradually added, till an 
even, crumbly mash is obtained. The mixture can be spread broadcast 
by hand, or if the area is of considerable size, it can be scattered very 
easily and rapidly with a horse-drawn grain-seeder. Ten to twenty 
pounds per acre was the smallest amount that gave a un if ormly high 
percentage of mortality over the entire plot. When less was used, the num¬ 
ber of dead insects varied greatly on different parts of the plot, because 
of the difficulty of making an even distribution of the bait. 

Amounts laiger than 20 pounds per acre did not increase the efficacy 
of the bait, though when this is spread evenly and smoothly with a grain- 
seeder, good results can probably be attained with smaller quantities +Tinn 
if more or less unevenly, sown by hand. The poison should be scattered 
broadcast over the entire infested areas, rather than in strips, because the 
larva of the crane-fly does not ordinarily travel far in search of food. The 
cost of this poison, made as recommended above is not great, and it is an 



io6i 


INSECTS, BTC. INJURIOUS TO VARIOUS CROPS 


efficacious practical remedy, that can easily be applied to crops attacked 
by the larvae of either Tifitda simplex or T. quay Hi. Precautions must 
be taken not to allow the poisoned bait to fall into lumps when spread¬ 
ing it on the field, and to avoid leaving quantities of it in places to which 
children and animals have access. 

This bait has, however, been spread many times where cattle and 
sheep have been grazing, with absolutely no injury to the stock. 

874 - Prodeni a litura, a Macrolepidopteron Injurious to Rice In Goa Portuguese 
India (1). — Corr£ia, Alfonso, P. P., in the Governo Geral do Estato da India, Direcgdo 
dos Servicos Ayricolas c Floresiais, Boletim de A^ricultura, Year H, Nos. 1-4, pp. 16-19. 
Nova Goa, 1920 

The rice-fields of some villages of Salcete have recently been attacked 
by various species of migratory larvae, amongst which — according to 
the results obtained by artificial rearing — the most numerous were those 
of the two macrolepidoptera, Spodoptera mauritia and Prodemia litura . 

Three methods of controlling the latter insect were traied (its habits are 
similar to those of the former) 

1) The use of poisoned baits containing arsenic; 2) catching the 
caterpillars in a special net swept over the plants attacked, the insects 
being afterwards killed or buried; 3) covering the surface of the water 
in the rice-fields with a petroleum emulsion, after passing a bamboo hori¬ 
zontally over the tips of the plants, and thus detaching, the caterpillars, 
which fell into the water. The third method was the most successful. 

There are, however, other ways of combating the pests. On ascertain¬ 
ing the direction in which the caterpillars are proceeding, they can be pre¬ 
vented from reaching the nearest rice-field by cutting all the grass for a 
space 5 to 8 metres, thus forming a wide isolating band. Thus cut off and 
deprived of the plants necessary for their sustenance, the caterpillars die 
before arriving at the opposite margin of the strip that has been mown. 
The same results can be obtained by digging a sufficiently deep trench 
running across the caterpillars' path. Spraying with lead arsenate is also 
advisable, but it should be done at a time when there is no fear of its 
being washed off by the rain. 

If none of these control measures are adopted, the ground should be 
ploughed deeply, in order to expose the chrysalids to their natural enemies, 
and to the destructive action of the sun's rays. By taking this precaution, 
the probability of a near fresh invasion of the insect is considerably dim¬ 
inished. 

875 - Mineola indiginella a Microlepidopteron Attaching Cotfoueas/er spp. in 
New Jersey. — Weiss H. B. in The Canadian Entomologist, Vol. 1,111, No. 4, pp. 73 - 75 - 
Guelph, April, 1921. 

For some years past, Mineola indiginella Zell, a microlepidopteron nor¬ 
mally feeding on apple, quince, plum, cherry, peach and pear, which 


(1) See also R. Oct. 1912, No. 1476 ; R. Nov. 1912, No. 1585 ; R. Feb. 1913, No. 193 ; 
JR. May 1914* No. 479 ; R - July* 1914* No. 690 ; JR. May 1916, No. 590- (FA) 
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is rarely troublesome in well-kept orchards, — has been observed attacking 
various species of Cotoneaster especially C. microphyttla and C. hoHzontalis , 
in a nursery at Rutherford (New Jersey). 

The habits of the insect on Cotoneaster are practically identical with 
those noted on apple-trees. 

In the spring, the caterpillars open the large ends of the tube-like 
cases in which they hibernate (these are fastened securely to a twig for 
their entire length), and web up the foliage in the vicinity of these cases ; 
later they feed on the leaves, flower-buds etc. Many of them feed on the 
green bark at the mouths of the cases, and sometimes strip it off all 
round the twig. As the larva grows, it enlarges its case. The larva 
becomes full grown about the first, or second week of June it then loosely 
closes the opening of its tube with particles of leaves and silk, and 
transforms into a pupa. After about two weeks, the moth appears. There 
is only one brood annually, and the July eggs produce over-wintering 
larvae. Most of the caterpillars appear to feed at night; they remain in 
their tubes during the daytime. 

Considerable damage can be done to Cotoneaster by this insect, which 
is popularly known as the apple leaf-crumpler; when several larvae are 
present on one twig, it is soon girdled, moreover the leaves are small and 
the branches soon stripped. 

The author gives a detailed morphological description of the larva of 
M. indigineUa . At Rutherford they are parasitised to some extent by 
Tachina phvcitae Le Baron. Arsenic sprays applied early in the season 
of infested apple-trees, should prove effective. 

87b - Cienophora stir at a. a Dipteron Attacking the Birch in Switzerland.— barbey, 

A., in the Bullettn de la Soctet6 mudotse des Sciences naturelhs, Vol 1 , 111 , (1920), 

No. 199* PP 359-262, 1 pi I/ansanne, June i 9 » 1921. 

Ctenophora atrata I/, was found in September 1915, in the Vallee 
de Conches (Canton of Valais), on the road leading to the village of Gren- 
giol, at the entrance of the Binnthal (altitude 1200 m.). Holes 4 to 5 m.m. 
in diameter were discovered on birch-trees of which the wood was 
partly decayed, though in some cases it was still covered with bark. In 
the interior of the galleries, together with the larvae of certain polypha- 
gous coleoptera, there were other very characteristic caterpillars, which 
when reared in the laboratory, proved to be the larvae of Cten atrata. 

This wood-borer had already been repeatedly found in Switzerland and 
in Italy (Piedmont); it would also appear to be by no means rare in Belgium 
where its larvae also attack the birch. 

Cten. atrata does not confine itself however to the birch, but also infests 
the poplar, alder, and lime; it is therefore a polyphagous insect, but prob- 
bably eschews trees with resinous wood. On account of its large size, and 
preference for damp ligneous matter, the larva travels but short di stances , 
and does not always leave behind it galleries of a very defined type. An 
e xamina tion of the injuries produced show that the insect excavates its 
burrows without any particular system. The galleries may be of different 
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diameter, and the passage of the dipteron, as shown by its excreta, can be 
traced from the phloem to the heart of the decayed or dead branches and 
trunks. In dry wood which offers a certain resistance, the galleries made 
by the larvae are long and fairly regular, but this is the exception. 

Pupation takes place in July, and lasts from two to three weeks, the 
process is carried out in an elongated, but irregular cavity situated near 
the periphery of the trunk. 

£77 - Stitpnotia sal Ids a Maerolepidopteron Injurious to Poplars and Willows, 
Reported for the First Time from Massachusetts and New Hampshire (1). — 

Burgess, A. F., in Umted States Department of Agriculture, Department circular , 167, 26 
pp. 7 figs. Washington D. C., May 1921. 

The satin moth {Stilpnotia salicis I/.) —■ an insect well known in Eu¬ 
rope for the injury caused by its larvae to poplars and willows — was 
reported for the first time in the United States about July 1, 1920. At 
this date, it was found, that a number of poplar trees (Popidus monilifera 
var. angulata) on the Malden and Medford line north of Boston (Massachu- 
sets) were being defoliated by the larvae of this insect. A hasty examination 
showed, that the most severe defoliation was in the region where the cater¬ 
pillars were first reported, and several trees in a small group of P. pyra- 
midalis (Lombardy poplar) had been completely stripped. 

Observations in the field, in 1920, indicated that the small larvae of 
St. salicis chiefly fed on different species of poplar, those most severely 
attacked being the Carolina (P. monilifera var. angulata), Eombardy 
(P. pyramidalis). Balm of Gilead (P. balsamifera) and Silver Ueaf (P. alba). 

As regards the distribution of the satin moth in the United States, 
the insect is now known to occur over an area of 642 square miles, induding 
60 towns in Massachusetts, and 4 in New Hampshire. Probably a few 
of the insects had already existed for some years in the locality where they 
were first observed. 

While it is impossible to determine the original source of the infestation 
it is very probable that St. salicis was brought into the United States during 
the dormant season in crevices of the bark of live or dead trees; bits of 
infected bark mixed with packing material could easily furnish a means of 
transporting the insect, for the hibernating webs of the small larvae conceal¬ 
ed in the crevices of bark are so inconspicuous as to escape even careful 
inspection. 

The larvae and pupae of the satin moth are effectivdy attacked by 
the adult and larval forms of Calosoma sycophanta . Another formidable 
enemy of the larger larvae of St. salicis is Compsilura condnnata Meigen. 

Telenomus californicus Ash. is a parasite that has been reared from 
the eggs of the satin moth. The prospect of controlling the latter by 
parasites is encouraging but it may be necessary to import into the 
United States from Europe some of its enemies that do not at present 
exist in the former country. 

(i) See also R. May 1921, No 595 * (Ed) 
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Time lias not permitted experiments to be carried out in the infected 
area to determine the most effective remedies against St. solids, but 
from what is so far known concerning the latter — “the paper analysed 
gives the data collected during the summer of 1920 respecting the stages 
of development and the habits of the insect — the following treatment 
would seem advisible. 

1) Spray poplars and willows as soon as they are in full leaf with 
arsenate of lead at the rate of 10 lb. to 100 gallons of water, using soft 
soap to make the remedy adhere to the leaves. 

2) If the infestation is severe, it may be necessary to repeat the 
operation by the middle of June. 

3 ) If egg dusters are abundant on the trees in July, spray again 
with the same material about August 1. 

The experience of a full years work on this insect will proably results in 
a modification of these recommendations. 


INJURIOUS vertebrates 

878 - Epimys rufescens and Nesokia ben galeti sis (?), Rodents Attacking 

the Coconut Palm and Cereals Respectively at Goa, Portuguese India. — Govtmo 

Geral do Esiado da India , Direcgdo dos Servigos Agricolas , e Florestais , Boletim dc A vi- 

cuttura Year II, Nos. 1-4, pp. 19-22, figs. 3. Nova Goa, 1920. 

Epimys rufescens is undoubtedly one of the most dangerous enemies 
of the coconut, and the fruits, that this rodent destroys may be counted 
by thousands. It lives in a nest built at the top of the tree. It is capable 
of bleeding when less than a year old, and always produces 5 to 10 young 
in a litter. There are at least 5 litters a year. 

The little pest makes a round hole in the soft part of the green nut* 
sucks out the milk, and devours the recently formed kernel. Thus damaged, 
the fruit soon falls from the trees. 

The rodent has some natural enemies among birds, reptiles and 
mammals, but many of these are destroyed by man owing to ill-founded 
suspicions, and also superstition connected with some of them (birds and 
reptiles). 

Traps and poison are of very little use against Epimys rufescens. 

In large plantations, in districts where the ground is covered with 
heath, each tree cannot be treated separately, owing to the great expense 
this would entail; therefore recourse is had to large fires. Piles of combustible 
material are placed in the plantation on the side whence the wind blows, 
and .lighted towards evening, when the breeze gets up. Substances with a 
pungent, penetrating smell (sulphur, incense etc),as well as a little ground 
pepper, are strewn on the burning heap. The smoke spreads through the 
plantation, rising to the tops of the palms and drives away the rodents, 
which never again return. Men and animals must avoid the, centres where 
these fires are kindled. 

[ 871 - 878 ] # 
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The preventive control measure which has hitherto proved most effi¬ 
cacious is to surround the trunk of the coco-palm completely at the height 
of 2 m. or more, from the ground, with funnels made of tin or zinc, and 
placed mouth downwards. These funnels should be 30 (or better) 15 
cm. wide, and previously covered with tar. 

Palms provided with these funnels must not be in contact with other 
unprotected trees, or with the branches of trees, which must be cut back 
systematically to within a distance of 2 m. from the palm Before sur¬ 
rounding the trunks with the above-mentioned protective apparatus, the 
tops of the palms should be carefully examined, and any nests found 
at once destroyed. 

The severity of the invasion can be much reduced by leaving suffici¬ 
ent space between the trees, the proper aeration of their summits, and 
the general cleanliness of the plantation. 

Another rodent, which is probably to be* identified with Nesokia ben - 
galensis, comes out of its nest in the ground at night and destroys cereals 
either by cutting off the tender plants or by gnawing the ears 

The best way of killing these animals in their nests it by means of an 
apparatus sold under the name of the “ White Ant Exterminator. ” Naph¬ 
thaline placed at the entrance of the nests drives the rodents away. 

A mixture of 15 gm. arsenic and about 900 gm. of wheat flour should be 
strewn over the infested fields at night. 


[ 818 ] 
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Description of valuable Chinese books presented to the Library 
of the International Institute of Agriculture 

By Guido Perris. 

The President of the Chinese Republic has been pleased to offer to 
the Library of the International Institute of Agriculture a work no less 
rich than rare — the splendid album descriptive of agriculture and 
silk-culture in China which was published in sumptuous style by the 
Emperor EL'ang Hsi (1662-1722). 

At the same time his Excellency Lu-Ch&ng-hsiang, formerly Min¬ 
ister of Foreign Affairs, who visited the Institute in 1919, expressed the 
desire to supplement on his own account the magnificent present of his 
Excellency the President of the Chinese Republic by the gift of a number 
of classical works on the subject of agriculture, also published in a most 
artistic form. 

In order to testify to their gratitude to their Excellencies, the Pre¬ 
sident of the Chinese Republic and Lu-Ch&ng-hsiang, the Permanent 
Committee of the Institute of Agriculture decided at one of its recent 
meetings to direct special attention in the Monthly Bulletin to the im¬ 
portance of this precious gift. 

The brief review which follows will, it is hoped, serve to give an ad¬ 
equate idea of the high historic, artistic and scientific value of the works 
with which the Library of the Institute has recently been enriched. 

The Kang hsi yu chih keng clt'th fit (1) or pictures of agriculture 

(1} For purposes of the t rans cription of Chinese words into Eatin characteis, the ortho¬ 
graphy of Sir Thorny Wade, adopted by Giles in his Chinese-English Dictionary has been 
followed. Consonants‘and groups ot consonants are always sounded as in E n g lish while 
vowels are pronounced as in Italian. A reversed apostiophe (*) signifies that the consonant 
to which it is prefixed should be aspirated. 
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and silk-woim breeding published by the Imperial Court of K'angHsi 
may be regarded as a graphic representation of the forms in which agri¬ 
culture and silk-culture were practiced in China during the reign of the 
Emperor K'ang Hsi (1662-1723). 

The somewhat curious history of this work dates back to the Xllth 
Century. In 1145 Lotj Shou, Governor ol Yu ch'ien, presented the Em¬ 
peror Kao Tsuxg (1127-1162), the first representative of the Southern 
Sung dynasty, with a collection of drawings and poems entitled “ Kdng 
chih fu shih ”, i. e. Poems and pictures of agriculture and weaving. " The 
drawings were intended to represent the methods of field work as practised 
at the time and the songs to express the sentiments of the country people. 
The present greatly pleased the Emperor and the work was engraved on 
stone in 1210 under the direction of a nephew of the author and remained 
popular for a long time. But though the songs have come down to us, the 
pictures have been almost entirely lost and it was only recently that a 
reprint of the book was discovered in Japan. The reprint was made in 
the XVIIth century and contains reproductions of the original illustra¬ 
tions. 

The Library of the Institute already posesses a copy of the Keng 
chih fu shih, “ Poems and pictures of agriculture and weaving, ” by Lou 
Shou, which appears in a volume included in a collection of rare works 
belonging to different dates and of a different character. This was pu¬ 
blished by the Emperor Ch'ien Lung (1736-1795) with the title of : Chih 
pu tsu chai ts'ung shit and bears the date of 1781 (1), and includes two 
others works on agriculture, both important and rare. Of these the first 
is the Nung sku (handbook of agriculture) of Ch£n Eu, a small treatise 
published for the first time in 1149. ^his work is divided into three chap¬ 
ters (chuan), the first of which deals with agriculture proper and includes 
twelve numbered sections followed by two that are no t numbered; the second 
deals with cattle breeding, contains a preface and two numbered sections; 
the subject of the third is the rearing of the silkworm and the culture of 
the mulberry, with a preface and five numbered sections. There is also an 
author's preface followed by notes which proride interesting information 
on the importance and the history of the Nvng shu. This is followed 
by a short disquisition on silk-growing, the Ts'an shu , written by the cele¬ 
brated litterateur, Ch'xn Kuan (1049-1101), which was probably printed 
for the first time in 1214. ft consists of nine brief sections, each contain¬ 
ing short instructions on the rearing of silkworms, and of three interesting 
notes on the objects and origins of the industry. 

Two important notes by Wan Tso-lin, a writer of the Ch'ikn Lung 
period come next and are followed by a reproduction of Lou Shou's Keng 
chih fit shih . Only the text, however, is given, consisting of 21 poems 

(x) This book contains a final note which makes it possible to establish! its date. The 
note states that on the 19th day jin ch'in of the first month of the year hsln ch'ou (1781) of 
Ch'ien Eung, a certain Pang P'u* of Jen Ho finished his task of transcribing the 18705 
monosyllables which make up the volume. 
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* on agriculture and 24 on weaving. Immediately after the poems and on 
the back of the 8th and the front and back of the 9th folios appear the 
observations of Lou Hung, the nephew of the author, bearing the date 
of 1210, which are of great importance for the history of Lou Shou’s 
work. This is followed by an appendix entitled King chi tfu hon hsu 
with observations by another nephew of the author, called Lou Yo (1137- 
^1213), who held high office in the Empire and was a writer of repute. The 
‘'‘whole concludes with some brief remarks by Lou Shao grand nephew 
of Lou* Shou, dated in the first year of the reign of Chia Hsi, about 1237. 

These various comments, which provide interesting details with re¬ 
gard to the origin and vicissitudes of Lou Shou's work, at the same 
time testify to the interest and enthusiasm aroused, even in the days of 
the Sung Dynasty, by the publication of Lou Shou's collection of pictures 
and poems about agriculture and weaving. The work is in brief a 
glorification of agriculture, inspiied by the respect and veneration with 
which it has always been regarded by the Chinese Nation. 

Wan Tso-lin's remarks (the first dated 1738), to which reference 
has been already made, acquaint us with the fact that the three former 
works were offered by certain literati in the Chiangnan (1) to the Em¬ 
peror K'ang Hsi who was travelling at the time in the Southern Prov¬ 
inces. The copies offered to the Emperor were based on all the rarest 
•'editions of the Sung epoch. - 

The King chih t'u, skill of Lou Shou at once interested the Emperor 
very deeply, so much so that he desired to have a second edition made 
and illustrated by drawings more in accord with the contemporary spirit. 
He entrusted the celebrated artist Chiao Ping-ch^ng with the carrying 
out of the drawings, and himself wrote for each picture a poem descrip¬ 
tive of the subject. 

The work was published in 1696 in an elaborate form with a preface 
by the Emperor, emphasizing its importance and scope. Below is given 
a translation to indicate the lofty political interest with which the Emper¬ 
or was inspired in the deep veneration which he cherished towards agri¬ 
culture,, which in fact during the whole period of his reign received every 
possible encouragement. 

** Preface by the Emperor K'ang Hsi. 

“ Morning and night my thoughts turn to the state of the Empire 
and my heart is full of anxiety for the future. When I consider the 
foundations on which rest the life of my people, food and clothing appear 
to be the most important of all. Moreover I have read the Chapters 
" On the Customs of Pin 99 (2) and ** The Precepts against Extravagance. ” 

(x) The actual provinces of Chiang-su and Anhui. 

(2) The chapter “On the customs of Pin ” {Ping f&ng) is the fifteenth book of the first 
J part {kuo fing) of the Shih-ching “Book of Odes”,one of the sacred books of China,and 
consists of a very valuable collection of odes and popular songs* recited and sung on different 
occasions, and back to different periods between 1769 and 600 B. C They were 
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Hie recommendations therein contained on the subject of seed time and 
harvest, the rearing of the silkworm and the cultivation of the mulberry 
are full of interest and at the same time complete. At all periods in the 
past, these subjects have been handled to the sound of the flute and the 
accompaniment of the harmonies of stringed instruments as well as dis¬ 
cussed in laws and edicts. It is the duty of whosoever presides over 
the well-being of the Empire to leflect continually on these questions. 

Hie laws of the Western Han Dynasty (1) which so nearly approach 
antiquity say “ Injury to agriculture gives birth to famine, confusion 
in women's weaving work causes suffering on account of the cold. ” 
They say again that “ Old men shall die after a long life and young peo¬ 
ple shall reach an advanced age. ” 

If a man attempts to realize these precepts while neglecting the fun¬ 
damental laws on which they depend, all his labour with be nothing worth. 

Every time that I have traveled about the provinces and have heard 
the sound of the voices of the country people, I have been rejoiced to note 
the signs of agricultural labour, the condition of the land in the North 
and in the South, the preparations for the sowing of millet and rice, the 

selected and classified by Confucius himself. Pin is the name of the capital of a small feu¬ 
datory state belonging to the family of the Chou before it took possession of the throne. 
This chapter on the customs of Pin. deals with the subjects of agriculture and weaving in 
a style that has become classic, an object of admiration and a model for all Chinese literati 
and poets, who seek its inspiration every time they compose poems dealing with agricul¬ 
tural work. 

This ode^ which depicts with a sentiment profoundly religious, the conditions of life 
among the people of their field work varying in accordance with each month of the year, 

the prosperity which the inhabitants enjoyed as a result of the beneficent institutions of a 
wise Government, is always referred to with sorrow and regret, as the far-away picture of the 
type of prosperity that a tiny state had been able to obtain, thanks to the wisdom and piety 
of its rulers many centuries before our era. 

In thus alluding to it, K'ang Hsi makes evident his intense interest in agriculture and 
the well being of his people. 

" The Precepts against Extravagance ” {Wu t) are found in the 15th Chapter of the Chou 
shu, “ historical records of the Chou dynasty, ” which is itsdf the fifth part of the “ Shu 
chin§ ” or Book of History, another book regarded as sacred by the Chinese nation, which 
covers a period dating from the middle of the XXIVth century B. C. to the year 
A. D. 721. Agricultural work is praised in this chapter also, and the Emperor’s reference 
to it has. the same motive as that to the chapter “ On the customs of Pm. ” Both chapters 
are ascribed to the Duke of Chou (Chou Rung, d. B. C. 1106) brother of the first Em¬ 
peror of the CHOU dynasty and renowned throughout the ages for his wisdom and virtue. 

(1) The Western or Former Han Dynasty was in power from B. C. 206 to A. D. 23. It 
is therefore considered by the Chinese as very closely approaching the period of classical 
antiquity which is taken as a model of good government and morals, and embraces a peri¬ 
od, which starts with the beginning of Chinese history and lasts till the fall of the Chou 
dynasty in the 3rd Century B. C. The precepts quoted by the Emperor K‘ang Hsi are 
to be found in an edict of the Emperor Ching Ti (B. C. 156-140) published in B. C. 145 
to call upon the people and magistrates to devote the utmost attention to agriculture in or¬ 
der to avoid the risk of famine. This edict which is reproduced in the History of the West¬ 
ern Has Dynasty is likewise quoted in the Shou shih t‘ung k'ao, book 43, fol. x, back. 
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variety of the seasons and the measures taken to destroy the locust. It 
has been for me a true pleasure to seek and obtain exact information 
on all such matters. 

When busy with affairs of state, I discuss the problems with Ministers 
and Officials on the borders of the “ Well-watered Garden ” (1), wherein 
are many cultivated plots while the peasants allow the water of the stream 
to run freely in the furrows, and the eye rests upon a succession of 
rice fields, and the ear is filled with the clatter of buckets. The peasants 
can safely reckon on the ripening of an abundant crop consisting of many 
thousands of chung (2). Mulberry trees are planted on the borders and 
all along the footpaths and dose to them huts have been built for the 
rearing of the silkworm. The cocoons are washed and the silk is wound 
and so the work proceeds exactly as though under the thatched roof of ' 
peasant’s cottage. Moreover I have built the Pavilion called “ The 
Knowledge of Agricultme ” and the “ Kiovsk of the Autumn Cloud ” in 
order to be able to observe all the processes in detail. 

It was a saying among our andents: “ Eet him who is dothed in 
silk think of the cold from which the weaver woman has suffered: let 
him who eats the loaf remember the weary labours of the peasant. ” On 
these maxims my thoughts dwell deep and long. For this reason I have 
ordered the “ Pictures of agriculture and weaving ” to be designed, each 
subject being illustrated by 23 drawings. 

To each of these pictures I have added a poem of my own composition, 
and these I have written so that they may be used as songs to beguile 
the labour and the weariness of the field. 

The pictures represent the weary toil of the peasant, which raises 
hard places on his feet and hands, and the harsh life of the women who 
rear the silkworms and have the care of the cocoons, the silk and the 
weaving. The fidd work is depicted in most complete and minute detail 
from beginning to end. 

I have ordered new plates to be engraved in order that these pic¬ 
tures may be handed down to posterity and that our sons and grandsons, 
and our subjects of all classes may learn that the wheat, which is their 
staff of life, is cultivated with toil and pain, and that the raiment they 
wear is no less difficult to provide. 

In the Shu-ching (Book of History) is written this precept: " But 
love the good gifts of the soil, and you will be pure in heart. ” 

Of a truth these pictures contain much to stir the heart. But my 
chief desire is that they may serve throughout my Empire, to give each 


(1) “ The Well-watered Garden n (FSng tsi yuan ) was in the grounds of the Imperial 
Palace at P ekin . It was laid out by the Bmpetor E?ang Hsi and contained several mow 
of rice-fields, many rows of mulberry trees and many nurseries of silkworms. In the Show 
shih t*ung k'ao, book 51 fol. i (front and back) and fol li (front) a description of this gar¬ 
den is given in the form of a poetical essay by the Emperor Cater Ijjnq, entitled FSng 
tsi yuan chin 

(a) An ancient Chinese measure of capacity, equivalent to 6 hu and 4 tou* 



1072 


G. PERRIS 


a pride in his own work, in order that he may be able to devote himself 
to it with all his strength and live sparingly, so that the fruits of the earth 
may ever more and more increase. 

When there is enough and to spare of food and clothing, each citizen 
will be able -to reach the realm of peace and concord, prosperity and long 
life. Such is my heartfelt prayer in my profound desire for the well¬ 
being of the mass of my people. 

Composed and written by the Imperial hand in the 35th year of 
K'ang Hsi (1696) in the second month of spring, on the 5th day dedicated 
to the Divinity of the Earth (1) ». 

The work which has been presented to the Institute by His Excel¬ 
lency, the President of the Chinese Republic, is of exceptional rarity (2) 
and a perfect treasure-house of Chinese typographic art. Chiao Ping- 
ch^ng’s plates are dry point engravings on wood and handpainted with 
most remarkable care and exactitude, giving an extreme delicacy of tone 
and a clear outline of each figure on a rural back ground, treated with a 
deep feeling for natural beauty. This copy is perfectly preserved and 
without any defect. It is in fact a fresh edition of the Ch'ien Dung 
period made throughout with the K‘ang Hsi original blocks, to which 
have been added poems by the Emperors Yung Cheng (1723-1735) and 
Ch'ien Dung (1736-1795), both of whom desired to follow the example 
of their illustrious ancestor and to compose a poem for each of the pic¬ 
tures. 

The work consists of two large volumes in album form, enclosed 
in a covering of richly adorned silk with clasps of carven ivory. This 
in its turn is ingeniously contained in a wooden case bearing the in¬ 
scription Kang Hsi yu ckih keng chili fu, i. e. “ Pictures of agriculture 
and weaving. Imperial edition of K'ang Hsi. ” The first illustration 
shows the casket just described. 

Each volume is bound in a double covering of stout boards, the se¬ 
cond being faced with a handsome brocade. The second illustration 
shows the brocaded cover of the second volume. The inscription on the 
left hand side is in manuscript and the title is identical with that on the 
Casket. The three lines in small characters below the title run as follows 
•' Hsia is* e cJiih t*n erh shih san yueh te yil chang an hung chieh ho yuan 

(x) Shi fih, days of sacrifice, coming once in the spring before seed-time, and again in 
the autumn after harvest. They were saaed to the Earth, personified as the tutelary deity 
of the soil. 

(2) Maurice Courant (p. 145 sq. of the second volume of his “ Catalogue des livres 
dunois, corneas et japonais de la Biblioth^que Natioqale de Paris ”, 1903) describes very 
briefly certain copies of the King chih t*u (nos. 2394-2398) but it does not seem possible that 
any of these were based on the original plates of K‘ang Hsi. They differ entirely from our 
work in form oar other essential points. The same is the case with the copy in the National 
Museum of Natural History of New York and that in the KonigUche Bibliothek of Berlin. 
These last are slightly more in accord with our copy, which is however greatly superior both 
as regards technical execution and state of preservation. 
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shih ts'ang chin” i.e. " Ilnd volume, weaving, 23 pictures; which be¬ 
came the property of the Archives of Ghang-an in the third month of 
the spring season of 1753 and was preserved among the treasures of. Ho 
Yuan [pseudonym], (whose red seal is affixed). ” The same legend is also 
to be seen on the cover of the first volume with of course the exception 
of the number and subject. These markings lead to the conclusion that 
the work was produced at a date previous to 1753 and probably between 
1736 and 1742, that is to say, before the Emperor Ch'ien Lung gave 
orders for the engraving of the plates for the edition issued under his 
control (1). The two albums are 3 % cm. thick and almost square is 
shape, being in fact 28 cm. wide by 26.8 cm. long. 

In the first volume two blank pages are followed by six which contain 
Emperor EL'ang Hsi’s preface, of which a translation has already been 
given. This preface is a facsimile, printed in red, of the originalhand 
writing of the Emperor. On the first page (fig. 3) in the right hand lower 
comer is to be seen a manuscript inscription in black characters, mean¬ 
ing “ Preserved as a precious relic in the “ Pavilion of Serene Peace, ” 
(An citing fing chin is'ang). The red rectangular seal (Kuan fang) of 
the command of a western expeditionary force (2) has been stamped by 
hand over the inscription. 

The pictures on agriculture are found immediately after the preface 
and all are on the page to the right hand of the reader, while the text 
of the Imperial poems is on the opposite page. Each of the pictures 
measures 24.5 x 24.7 centimetres, and has a black line border. In one 
of the blank comers, or, where all the comers are occupied by the drawing, 
in any available blank space, the original poem of Lou Shou on the sub¬ 
ject of the picture is inserted. The poems of Lou Shou are in 8 verses 
of five monosyllables apiece. 

The text of the Imperial poems takes up the page to the left of the 
picture to which it relates and is framed in a red border, 3 centimetres 
wide. The space occupied by the text is broken up into 8 columns, 
lettered in red, and is 18 X 19 centimetres wide. 

(1) A very detailed study of the King chih t l 2 n and more particularly of the Edition of 
ChHen Lung, has been published by O. Frankb in a volume entitled: " King chi t'u , Acker - 
ban und Seidengewinnung in China, ” Hamburg, 1913. The eminent Breach authority on 
China, Paul Pellxot, has contributed a masterly footnote to O. Franxb's important mono- 
graph by his erudite article " A propos du King tchi i*ou ” which is published in the “ Mi- 
moires concemant VAsie Orientate, ” Vol. I, Paris, 1913. 

(2) The same seal occurs on the page of the text corresponding to the 23rd picture in 
the first part, and on the 1st, 2nd and 23rd pictures and corresponding pages of the text in 
the second. On the first picture in the second part (fig. 7) the print of the seal is particularly 
dear and runs thus : Kuan tai hsi ching hsiian fing yang p'ao chang hsii tui shih kuan fang, which 
may be roughly translated: “ Command of the expeditionary force against the rebels of the 
West. Bront line. Regiment of Western Artillery and Diagoons, Official seal . 99 It would 
be interesting from the point of view of the history of the Album to be able to identify the 
various persons into whose possession it came, following the line of the various inscriptions 
referred to above. 
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The first column to the right indicates the section, the number oi 
the picture in the series and its title. The second and the third col¬ 
umns contain, the poems of the Emperor K‘ang Hsi in 4 verses of 
7 monosyllables apiece. In the fourth, fifth and sixth columns is given 
the poetry of the Emperor Yung Ch£ng in 8 verses of five monosyllables 
a piece following exactly the model of Lou Shou. The poems of 
Emp eror Ch'iEn Lung, which are in the same metre as those of K‘ \ng 
Hqt, are to be found in the seventh and eighth columns, but none of the 
poems bears any indication of the author. At the end of the first volume 
in the lower comer to the right in picture 23, immediately after 
the verses of Lou Shou, is inscribed the name of the painter, Chiao 
Ping Cheng, who styles himself Secretary of the Imperial Bureau of As¬ 
tronomy, The same inscription is to be seen in the lower left hand cor¬ 
ner of picture 23 at the end of the second volume. The pictures and 
the text in the second volume are arranged in the same manner as those 
in the first 

The first volume is devoted to agriculture [king) or, more correctly, 
rice-culture, from the period of sowing to that of Harvest Thanksgiving. 
The second volume is devoted to weaving [chih) that is to say tlic rear¬ 
ing of the silkworm and the completion of the fabric,' 

Below are given the titles of the various pictures with brief notes of 
explanation. 


First Part. - AGRICULTURE (King). 

1. Ctim-ckung .... Immersion of the Grain. 


2. King .Ploughing. 

3. P'a-nou .The first harrowing, by a rigid harrow with 

three rows of teeth, ridden by the worker. 

4. Cliao .The second harrowing, by a harrow with a 

ringle row of teeth and a vertical frame held 
in the hand. 

5. Lu-tu .The third harrowing, by a light harrow with 

three rows of teeth, 

6. Pn-yang .The sowing. 

7. CWn yang .The first sproutings. 

8. Yii-yin .Manuring. As soon as the shoots appear, 

a small trough attached to a rod is used 
for this purpose. 

9. Pa-yang .Raising the seedlings. 

10. Ck'a-yang .Pricking out the seedlings. 

11. I-yiin .First weeding. 

12. Erh-yUn .Second weeding. 

13. San-yUn .Third weeding. 
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* 14. Kwn-kai .Irrigation, by a band-windlass. 

15. Shou-i .Cropping. 

16 . Tmg-cWang .... Grinding. 

17 Ch'ik-sui .Thieshing with double flail. 

18. Ch'mg-tui .Pounding with pestle and mortar 

* 19. Shai .Sifting. 

20. Po-yang .Winnowing 

21. Lung .Cleansing. 

22. Ju-ts‘ang .Storing in the granary, 

23. CJii-shen . ... The Harvest Thanksgiving. 

Second Part. - WEAVING IChth). 

1. Yu-ts'an .The bathing of the silkwotnis* eggs. 

2. Erh-mien .... The second sleep, 

3. San-mien . The third sleep. 

4. Ta-ctii .The great awakening. 

5. Cho-chi .Maturity. The fully developed worms are taken 

#• out by means of nets, and the weaklings are 

rejected. 

6. F2n-fio .Bedding-down. 

7. Ts'ai-sang .Plucking the mulberry leaves. 

8. Shang-tsu .Mounting the silkworms. 

9. Chih-fto .Heating the trays, 

10. Hsia-tsn .Extracting the cocoons. 

11. Tse-chicn .Sorting the cocoons. 

12. Chiao-chien . . , Care of the cocoons. 

13. Lien-ssu .Winding off the silk on the frames. 

14. Ts'an-b .Mating the moths. 

15. SsS-hsich .... Thanksgiving to God. 

* 16. Wei .Making the weft. 

17. CHh .Weaving. 

18. Lo-ssit .Making the skeins. 

19. Ching .Making the warp. 

20. Jan-se .Dyeing. 

21. Pan-hua .Weaving embroideries. 

22. Chieurpo .Cutting up the finished silk. 

23. Ch‘eng-i .Garment making. 

A few reproductions of the drawing with the test of the accompanying 
poems are appended. 
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The first picture in the first part of the King chih fu (fig. 5) repre¬ 
sents the watering of the seeds, the first task of the agricultural year. 
In the early days of April, baskets containing the seed are dipped in the 
stream flowing past the peasant's cottage in order that the action of 
the water may develop its power of germination. In the left hand 
comer is Ecu Shoe's poem of which the following is the text and a 
translation. 


CH'IN CHtTYG 

CJii t*ou yeh yu tsu 
Min wai dim shni shenq 
Yiin lan diin cliien pi 
Chia ku cliou hsin meng 
Hsi diou chiang yu shih 
Lei sstt sui dim hsing 
Chih chi chi kou mang 
Tsai j>ai dii diin clieng 

Immersion: of the seeds. 

u East night on the mountain, whence springs the stream, were rains 
abundant. 

At our door the spring floods have swelled the brook. 

Now plunge we our frails in the shallow green waters. 

So that the bountiful seed may send out its tender shoots 
In the fields of the West toil now begins, 

And the ploughshare follows the course of the rising sun. 

To the God of Spring we sacrifice a cock, (1) 

And pray once more that in the Autumn time we may reap rich 
harvest. " 

Kg. 4 gives a repioduction of the page of the text corresponding 
with Picture I. It contains the poems of K'ang Hsi, Yfng Ch£ng and 
Ch'jxn Eung of which a rough version is gi\ en : 

K‘a.ng Hsis poem: 

Hsuan ho chieh hou chao nung hung 
Tzii tzii diin lao clii din fung 
Tsao fien iiing fien fung hi cJiung 
Cliien shang she shni cliin yiin lung 

“ The toil of the field begins as mild, and balmy grow the days. 
Now all around with equal zeal men start to work 
Early in the day, for the Eastern fields seed slow and quick of growth 
is chosen 

The peasants barelegged step down inio the stream to dip their frails. " 
(1* u Kou mang ” is the protective Genius of the Spring 
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Yung Ch&ng poem: 

Pai ku i clna chung 
Hsien mmg chu mou hung 
CKun hsuan erh yiieh hou 
Hsiang elfin i ch'i chung 
Chung lu sui i pirn 
Yun lung yung li t'ung 
Met to hsien fu lao 
Chan chieh shih nien feng 

“ The fruitful seeds given by last year’s crops 
Safeguarded by the Divine Slim Nung , (1) 

In the third month, in Spring’s warm days, 

Are plunged in the sweet-smelling stream. 

The slow growths and the quick aie chosen, 

And all together grasp the frails. 

What time the village grey beards 

In fullness of knowledge predict a year of abundance. ” 

Poem of Ch'ikn TrxG: 

CJii pu ching yang tsao hua hung 
Tung chiao shn tsai wan fang fung 
Ch f i liu ch € in chung ju yu lu 
Sheng i han ch c un hsiu si lung 

" The cieative influences of Spring are spreading through the air. 
Eastwards in the country round about the city, field work is on all 
sides beginning. 

The grain is being dipped in the stream, flowing down from the 
mountain and now green as oil. 

Spring’s joy is all pervading and the grain frails are fair to see ». 

Fig, 7 depicts the first process in silkworm rearing, the bathing of 
the eggs before hatching out, which takes place in mid-April. 

Eou Shou’s poem, which is to be seen in the upper right-hand comer, 
and the page of text corresponding with the picture which contains the 
poems of the three Emperors on the same subject may be rendered as 
follows. 


(1) Sh£n Nunc (2852-2737 B. C.), the Divine Husbandman, was one of the five first leg¬ 
endary rulers of China. Tradition ascribes to him the discovery of the plough* and also the 
instruction of Ins people in the art of cultivation and the use of medicinal herbs He is re¬ 
garded as the tutelary Divinity of Agriculture, 
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I v ou Shou's poem: 

Yu ts'an. 

Nang sang chiang yn shill 
Skill ckieh kao chin yen 
Ch ( ing ffrng kuei yen jih 
Hsiao yn yn ts'an Hen 
Ch'un shan chiian kao mei 
Pin cliih lung chHng cJi'iian 
Shin kung hsiang chai chieh 
Rung sang skuai min hsien. 

The Bathing op the Sikworms'eggs. 

“ The field worker's and the silk worker’s toil is now beginning. 
For the days when no fires may be lit are past (1). 

When gently blows the breeze and the swallows return. 

And lightly fall the spring showers, then is the time to cleanse the 
silkworms' eggs. 

So turn back the sleeves of your white Spring garments. 

See how the water in the vessel gleams crystal-clear. 

In the Imperial Palace strict fast is kept. 

And, for an example to his folk, the Emperor himself tends the 
mulberries ” 

K'ang Hsi’s poem: 

Pin feng is eng elm shou i pirn 
Ts'an shill sh'u hsing kit yu t'icn 
King k*ao kung sang ch'uan li cliih 
Hsien i ya clning hsiang ctiing ch‘uan. 

" As hath been already set forth in the chapter “ on clothing " in the 
“ Customs of Pin " 

Silkworm rearing begins on the “ Ku yii " day (2) 

Moreover it is laid down in the rules of the Book of Ritual (3), in 
the passage on the Ducal mulberry trees, 

That the first task is to plunge the eggs in the sunlit waters of the 
stream. ” 

(r) “ Chin yen **, i. e. the period when no fires were allowed, came round towards the 
end of spring or at the end of the 3rd month of the Chinese year. For several days the light¬ 
ing of fires and all cooking were forbidden. 

(s> “ Ku yu ” (literally “ grain rains ”) is a solar term corresponding with the 20th of 
April when the Son enters the Constellation of Taurus. 

(3) The Li Ki , 01 Book of Bites, is one of the texts of the teachings of Confucius in 
which is collected all the information relating to the ceremonies, rites and customs, both civ¬ 
il and religious, practised by the Chinese of ancient times. 
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Yung Chang’s poem: 

Men to yang Hu j$ng 
Ch*i chang t‘ao hua shui 
Ts'un chin yun yang kao 
Ch'un huei yu ts'an tzA 
Hsien listen lung ts‘ui p'cn 
Ch'i ch‘i jnan hsiang chih 
Hsiieh chien yu ping ssu 
Fu hung ts'ung tz‘A shih . 

“ When among the willows before the house the breezes blow 
gustily 

And the steainlet issuing from the mountain is swollen and noisily 
flow its waters, now coloured as the peach bloom. 

The village keeps solemn festival with lamb's flesh and wine. 
While in the rooms of the women the silkworms' eggs are cleansed. 
Then fair hands hold the basin, turquoise green. 

And in it are poured the eggs from the scented packet. 

Later from the cocoons all snow white, silk icy white will be 
woven. 

Now the tasks and the toils of the women begin. ” 

Ch'ien Lung’s poem: 

Ts'eng tu pin f£ng ch'i yiieh pim 
Ch‘iJi ctiih jik ting U kuang t'ien 
Hsin ts'an wei cli'i hsien i yu 
P'en man ming pi jen man ch'uan 


“ It is written in the chapter “on the 7th month” in the " Customs 
of PIN ”, 

When the shadows grow longer and the sky shines bright, 

The yet-unhatched and tender silkworms’ eggs are cleansed 
In basins filled with the clear waters of the stream, where all the 
folk are gathered round. ” 

A characteristic picture representing a stage in rice-culture, the prick¬ 
ing out of the seedlings, has also been chosen foi reproduction. From 
the most remote age this practice has existed in China, though with us 
it has been followed in quite recent years only and is not as yet general. 
The poem of Lou Shou on the subject is to be seen in the upper right- 
hand comer. It runs as follows: 
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Ch'a YANG 

Ch'en yu tnai ch'in pin 
Wit feng Imai hsia Hang 
Ctii nan yu ctii fid 
Hsiao ko ctia hsin yang 
P t ao chih fiu t'ing shu 
Tso yu wu luan hsing 
Wo chiao ctia yang ma 
Tai lao min mo wang. 

Pricking out the seedlings. 

" In the month of May the dawn showeis bathe the soil, 

And the South Wind keeps the summer days cool as it rustles the 
acacias. 

To South and to North of the stieamlet that comes down from the 
mountain. 

With jest and song the country folk prick out the rice-seedlings. 
Stooping to earth and never remitting in their toil. 

They move steadily to right and left. 

I will teach you to do the work with a tool of wood: 

This will lighten your toil; give heed to my instruction. " (i) 


The works presented by his Excellency, M. Lu, form a worthy com¬ 
plement of the gift of the President of the Chinese Republic. They com¬ 
prise: 

i) Nung cheng ctiuan shu 
z) Ch'in ting shon shih tang k‘ao 
3). Chih wuming shih fn Kao. 

A brief summary of these three works follows. 

The Nung ching ctiuan shu is a complete treatise on Agriculture 
in sixty volumes (chiian) and the classical work on agriculture for the 
Ming dynasty (1368-1644). The author was Hsu Kuang-ch‘i (is6?-i633) 
the famous pupil of the Jesuit father, Matteo Ricci, under whose in¬ 
fluence he was converted to Catholicism. 

From the biography of the author which appears in the History 
of the Ming Dynasty (book 251, folio 15), we learn that Hsu Kuang-Ch'i 
held a very high place in public life. Hence it is not surprising 
that his conversion raised the highest hopes among the missionaries, 
who at his baptism wished to give him the name of Paul, to indicate the 

(1) A description of this tool as used in the rice-field is given in the Nung-chBng-ch'uan- 
shu, book ax, 19th folio (front and back). 
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Apostolic service that they expected from him in China. Their hopes 
were however doomed to disappointment for Hsu Kxtang-ch'i remained 
for all time the only example of a Catholic convert among high Chinese 
ftmctionaties. However in his writings he gave currency to the European 
scientific knowledge that he had acquired as a result of the instruction 
he had received from his Jesuit 'instructors 

Hsu Kuang-Ch'i died before he had quite completed his treatise 
on Agriculture which was not published till 6 years after his decease. 
Although according to the History of the Ming Dynasty (Ming shih, 
book 251 folio 17 front) the question of an Imperial Edict ordering the 
work to be printed was raised, no Imperial Edition of the book has been 
discovered. Probably the internal struggles which a little later brought 
about the fall of the Ming Dynasty prevented the carrying out of the 
Imperial order. The fact remains that the Nung cheng ctiuan shit as 
appears from the Imperial Catalogue of Ch'ien I v tjng ( [Ch'inrting-sii - 
k'u-ch'uaii-sliiit-sung-mii, book 102, folio 15 back) was printed by Ch‘en 
Tzfr-UUNG, who received it from one of Hsu's uncles, Chang Kuo-wei 
and Fang Yo-kcng, who were all high State dignitaries. The first edi¬ 
tion made its appearance in 1639. It contains the preface and the 
notes of the three editors named above, who were contemporaries of Hsu- 
Kuang-ck‘i. He himself was a native of Shanghai, close to which is 
to be found even to this day a famous Jesuit Community in a district 
which takes its name from the Hsu family ( Zikawei [Hsu-Chia-Wei] = 
Villa of the Hsu family). 

Hsu Kuang-ch'i's work, which is truly a monumental record of Agri¬ 
cultural science in the days of the Mings, has had an enormous circu¬ 
lation throughout China and has run into numerous editions. 

The copy presented to the Institute by his Excellency was printed 
in the first half of the year 1800. 

The library of the Institute possesses a second copy, presented by 
the Chinese Government in 1909. It is a reprint dated 1843 (the 23rd 
year of the reign of Tao Kuang) edited by T‘ai Yuan Shih and published 
by the house of Shu-hai-lou at Shanghai. 

The Nung Ching ch'iian shu is in effect a most carefully produced 
Encyclopaedia of Agricultural Science. In it the subject is considered 
in its scientific and practical aspects, not merely as affecting the agricul¬ 
turist alone, but rather fiom a wider and more general pornt of view as 
a form of Political Science, the base and foundation of a complete system 
of government. Herein lies the most original and important character¬ 
istic of the work of Hsu Kuaxg-ch'i, who, taking as his standpoint 
the old classical idea that “ Agriculture is the basis of the Empire and the 
greatest and most useful of the Arts ”, considers that a treatise on agri¬ 
culture viewed generally should keep in view the realisation of the well¬ 
being and comfort of the people, and aim at guaranteeing their freedom 
from disturbance and the maintenance of a Government resting on solid 
foundations 

A brief summary of the contents of the treatise shows that the first 
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3 books (Nung-pen) deal with agricultural literature from the earliest 
down to the author’s own period. It contains numerous quotations from 
the classics and also from the scientific publications of the most famous 
writers. A historical study is also given, showing the great importance 
paid at all times by the different Chinese Dynasties to questions relating 
to Agriculture in general. 

Books 4 and 5 ( fien-chik) deal with the land-systems and the distri¬ 
bution and classification of estates. 

Books 6 to 11 (nung-shih) describe field-work. 

Books 12 to*20 deal with Hydraulics and Irrigation. Here for the 
first time‘European hydraulic science is referred to in a Chinese book. 
Hsu Kuang-ch'i gives a partial reproduction of the treatise on hydrau¬ 
lics which he himself wrote at the dictation of Father Sabatino be Ur- 
sis which had already been published in sis volumes under the title of 
Tax hsi shui fa (1). Part of the 4th, and the 5th volume are omitted 
as being purely speculative and theoretical. 

' Books 21 to 24 (nung-ch'i) contain a complete description of the va¬ 
rious agricultural implements and machines with explanatory matter 
and numerous drawings. 

Books 25 to 30 (shu-i) treat of the cultivation of the chief crops; 
cereals, vegetables, fruit-trees, etc. 

Books 31 to 34 {ts'an-sang) describe at length the cultivation of the 
mulberry and the breeding of silkworms. In particular in books 33 and 
34 are to be found a number of drawings of the “ plant ” used in silkworm 
breeding and also for spinning and weaving the silk. 

Books 35 and 36 [is*an-sang-kuang-lei) give a detailed account of 
the modes of cultivating cotton, hemp, flax and the fibres of Pueraria 
Thumbergiana. Book 35 has been translated into English in the “ Chi¬ 
nese Repository ” (vol. XVIII, 1849) pp. 449 under the title of " Di¬ 
rections for the cultivation of cotton." 

Books 37 to 40 {1 chung-chih ) have reference to forest-trees, such plants 
as tea, chrysanthemum, bamboo and those used for dyeing. 

Book 41 (mu yang) is on the subject of cattle-breeding, while book 
42 {chih-tsao) treats of the conversion of agricultural produce into food¬ 
stuffs, oils and alcoholic beverages. 

Books 43 to 60 (huang-chbig) are devoted in great detail to general 
policy with regard to the distribution of foodstuffs and in particular to 
the measures that should be taken to avoid and to combat famine and 
other calamities, resulting from natural causes. 

A section of book 44 on the subject ot locusts has been translated 
into Italian by Alfonso Andreozzi, who published at Florence in 1870 
a little volume with the title: “ Sulle cavallette, considerazioni estratte 
dal Nun' cen'-zitten-sciu , osria Tiattato completo sulT Agricoltura. — 
Firenze, 1870." 

This Section of the treatise contains complete lists of all the grasses, 


(i) See Cordier, Imprimerie sino-curop&entte, 314. 
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First Picture of the First Part, Cultivation, “ Ch'in chung, ” The Soaking of the Seed 
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Text of the Verses by K'ang Hsi, by Yung Cheng and by Ch‘ien I,ung 

CORRESPONDING TO THE PICTURE REPRODUCED IN FlG. 7. 
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Tenth Picture of the First Part, Cultivation, “ Ch‘a yang," Transplanting Rice Seedlings. 
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plants, fruits, vegetables, etc. that can be eaten in times of famine -with 
an illustration and a description of the method of treatment in each case 


The GW in ting shou shih t'ung Veto is the chief work on Agriculture 
produced by the Ch'ing Dynasty (1644-1912) following the example of the 
treatise of Hsu Kuang Ch‘i. It was set on foot by the Imperial decree 
of the Emperor Ch'jEn Lung (1736-1795) through an official committee, 
with a Prince of the blood royal as President, consisting of fifty members 
of acknowledged scientific eminence, among whom were to be found some 
of the chief dignitaries of State. 

By an Edict of the 14th of May, 1737, the Emperor Ch'jen Lxjng 
gave orders that the work should be carried out in order to give an im¬ 
petus to agriculture in the Empire and to demonstrate to his people that 
it was a matter of the deepest concern to the highest authority in the land. 
The work was finished in 1742 and presented with a note to the Emperor, 
who himself added a preface. * 

The title is distinctly characteristic of the Ch'ing period — one of 
remarkable scholarship, more imposing on account of the vastness of its 
literary output than of its intrinsic value. While the titles of previous 
works are clear and comprehensive, it is impossible to understand the 
title in this case without reference to its original source. In the €t Book 
of History ” (Shit-eking i, 2), a classic of the highest antiquity, it is stated 
that the Emperor Yao (2357-2255 B. C.)*ordeied the astronomers Hsi 
and Ho to draw up the Calendar “ paying all due respect to the God of 
Heaven ” in such a way “ as to make the march of the Seasons quite 
evident to the folk” f Ching-shot^en-shih ). 

The treatise opens with this phrase of Shu-ching's to be understood 
in the sense that “ the seasons for mankind are the periods for fixed la¬ 
bour and for harvesting ” and that “ the precise definition of the seasons 
is the foundation of all agricultural work. ” 

Hence the title really signifies " Enquiries into the true significance 
of the seasons ”, that is to say, into the types of fixed labour appropriate 
to the various stages of the year. As regards the actual value of the trea¬ 
tise it hardly appears to be so important as that of Hsu Kuang-Ch'i. In 
reality it is largely a reproduction of earlier work with certain additional 
matter but without criticism or originality. It attaches great importance 
to the encouragement of agriculture by the State and to religious festi¬ 
vals connected with husbandry. The whole is copiously illustrated, 
Hsu's designs being supplemented by a large number of modem and 
original engravings. 

The edition which has been presented by his Excellency is undated, 
but in all probability belongs to the later half of the year 1800. 

The Library also possess a second copy of the treatise, the Imperial 
Edition of 1826 (sixth year of the reign of Tao Kuang), the gift of the 
Chinese Government in 1909. 
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Below will be found a short summary of the contents of the 78 
Books (cMian). 

Books 1 to 6 (t'ien-shih-min) deal with the subjects of climate 
and seasons. 

Books 7 to 1 8 (Vitri-meri) treat in great detail questions relating 
to the land system and distribution of estates, irrigation, etc. 

Books 19 to 30 (Ku-chnng-min) deal with the cultivation of cereal 
crops and volumes 31 to 41 (Kung-tso min) with various forms of field- 
labour and harvesting, illustrations of the implements and machines em¬ 
ployed being also given. 

Books- 42 to 53 (ch'uan-k'o men) describe the different forms of 
encouragement given to agriculture by the Government, various Im¬ 
perial edicts, poems, public ceremonials in honour of agriculture, etc. 
2h volumes 52 and 53 are reproduced the drawings of agriculture and 
weaving given in the King chili t l u described in detail above. 

Books 54 to 57 (hsu-chu-men) contain much interesting information 
upon the State granaries, which in general should serve, not only for char¬ 
ity or for dealing with famine conditions when they arise, but also for 
regularizing the market. 

Books 58 to 71 (nung-yu-men) deal with the crafts subsidiary to 
agriculture, such as horticulture, sylviculture and cattle breeding. 

Books 72 to 78 (ts‘an-sang-miri) are concerned with silkwontt- 
rearing and the cultivation of the mulberry. They have been in part 
translated by Stanislas Julien in his well known book entitled « Resume 
des principaux traites chinois sur la culture des muriers et Teducation 
des vers a soie», published in Paris in 1837. 


The Chih wu ming shih-tfu k*ao t or Illustrated Index to the Vegetable 
Kingdom, is the work of the famous botanist Wu Chi-'chun (d. 1846) 
of Ku-sbih, in the province of Honan. 

This Catalogue gives a careful classification and a very detailed de¬ 
scription of all plants. 

Before publication, the whole work was carefully revised by an¬ 
other celebrated botanist Lung Ying-ku of MSng-tzu in the province of 
Yfinnan. 

The edition presented by his Excellency, Lu Cb&ng-hsiang bears 
the date of 1919. It was issued by the Official Printers of Shanhsi, the 
province of which the author was viceroy for many years, but was orig¬ 
inally written in the first half of 1800. The Library possess a second copy, 
which was printed in 1866. 

The treatise is in 38 volumes, with an appendix of 22 additional 
volumes. 
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AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

879 - The Progress of Agriculture In the Republic of Cuba During Recent Tears. — 
Communicated by Dr. F. F. Falco, Dele'ate for Cuba to the International Institute of Agr 4 ~ 
culture . 

General Statistical Information. — The following* data have been 
furnished by the special Bureau of Information of the Ministry of Agri¬ 
culture, Commerce and Labour of the Republic. The demographic and 
commercial portions relate to the year 1920. 

The Island is about 750 miles long, and the area is 45 881 sq. miles. 
The sea coast of Cuba is about 3700 km.; it has more deep-water ports than 
any other country in the western hemisphere. The mean temperature in 
January is 21.3 0 C; and in July 28° C; extremes vary from 17 0 C to 3g°C. 
The average rainfall is 137 cm., the dimate is dry in winter, but there is 
heavy rain in summer. There is a population of 2 900 000 inhabitants; 
or a density of about 24 per sq. km. 


Bxcess of births over deaths. 45 000 

Average annual immigration. 45 000 

Average annual increase. . no 000 


74 % of the population is white, 26 % coloured. 


Foreign Trade: — Total.$ 890 000 000 

Bxports.. . » 590000000 

Imports. » 300 000 000 


Balance of trade in favour of Cuba.$ 290 000 000 

Balance of trade per head.. zoo 

Reexports from Cuba per head.» 203 

Imports Into Cuba per head.. > 108 


[Information N° 879} 
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In normal times more goods enter and leave the Port of Havana 
than any other Western Hemisphere port except New York. 

The value of the sugar crop of 1918-19 was $524 000 000, and the 
estimated value of the sugar crop 1919-20 is $1 080 000 000. The total 
tobacco crop was valued at $50 000 000. 

Citrus plants, pine apples, vegetables, cocoa and honey produced 
$4000000. Cabinet woods and dyewoods yielded $1000000. Cattle, 
bides, etc., yielded $3 000 000, and iron, copper manganese and asph- 
alte $12 000 000. 

Since the establishment of the Cuban Republic (1902), the foreign 
trade has increased by over 700 %, and the exports have increased by 
228 % since 1915. 

The cost of land depends on the situation, quality and size of the 
lot. Prices vary from $15 to $500 per acre. 

Sugar cane. — The chief agricultural product of Cuba is the sugar cane. 
The annual production is as much as 4 000 000 tons, divided among 
about 200 factories called centrales and ingenios. 

Almost all the sugar cane is grown without artificial irrm^ion, but 
for some time taking water from the sub-^oil and using it JRr^rigation 
have been in successful operation and in several plantations more abundant 
crops have thus been obtained. 

Compared wi£h other countries where sugar cane is grown, Cuba 
has the advantage of having plants of exceptional longevity. Sugar cane 
planted on virgin soil in Cuba can be cropped for 30 successive years without 
having to replant, and in any case the cane-fields remain productive for 6 
to 20 years ; total replanting is not required and it suffices to replace plants 
which die from time to time. 

The cane is propagated by cuttings, that is to say by pieces of cane 
with tluee eyes buried horizontally in furrows made 1.50 m. and 2 m. 
apart ; the cuttings are placed 1 m. apart in the furrow. 

The cane is cut in winter. It ripens with the first cold and dry weath¬ 
er. In summer the rainy season and in winter dry weather are the most 
favourable conditions for its cultivation in the Island. 

Largely owing to the strong impetus given by the Experimental 
Agricultural Station of Santiago de las Vegas, the sugar industry makes 
ever increasing progress. 

Tractors and the most suitable machinery for reducing the cost of 
production and improving the quality have been introduced. 

At the State Agricultural Station itself many new varieties of sugar 
cane have been produced; they have been obtained from seed, i e., 
sexually, and even by hybridisation. 

In the western provinces of the Island, where the soil is partlyex- 
hausted, fertilisers are used. Their use is very widespread in the Island of 
Cuba giving the most up to date scientific development to the agriculture 
of the country. Close to the sugar factories there are large establish¬ 
ments that prepare compound fertilisers, which are then supplied, on 

[«•] 
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credit, to the growers {colonos) depending on the factory itself who 
agree to pay the amount only after the harvest. 

In everything relating to the growing of the cane and to the sugar 
industry — chemistry and technology of manufacture, agricultural me¬ 
chanics applied to tilling the ground and plant breeding — the mea¬ 
sures taken by the Government, especially during the recent world war, 
show an extraordinary eagerness to realise the maximum production. 

The production of sugar cane was valued at $800 per acre for the 
past year. 

Tobacco . — Next in importance to sugar cane comes tobacco, which 
continues to justfy its reputation as the finest tobacco in the world. To¬ 
bacco is planted, grows and is gathered in 90 days. Cuba is always in ad¬ 
vance of other countries regarding the growth, study and treatment of 
the diseases of this plant, the chemical processes and methods of industrial 
elaboration which are used to prepare it for the market. 

Owing to the marked specialisation of the cultivation of these two 
plants (sugar and tobacco) which absorb almost all the agricultural 
energy of the Island, the world war might have caused serious consequences 
to the economy of the country and in the first place have increased the dif¬ 
ficulties of importing from abroad goods of prime necessity. But the 
Minister of Agriculture of the Republic managed by an active propaganda, 
to minimise the disadvantages accompanying the growth of a single indus¬ 
trial crop, and favoured by all means in Ms power promiscuous crops by 
indicating technical rules for growing food crops wMcb could he inter¬ 
calated in the cane fidds, especially along the paths separating the fields 
(guardarayas) which act as fitdines and facilitate the harvesting. 

Cereals . — Associating himself with the plans of General E. San¬ 
chez Agramonte, Minister of Agriculture, and thanks to the generous and 
effective cooperation of the illustrious Prof. N. Stramfeixi, Director 
of the Royal Italian Station for wheat cultivation, the author was able 
in the spring of 1918, to obtain, for despatch to Cuba, fine sdected varie¬ 
ties of wheat seed and one of barley, specially suited to the dimate and soils 
of the Island. The above mentioned Agricultural Experimental Station 
of Santiago de las Vegas made the trials; the " Carlotta Strampelli ” variety 
in particular has given results promising well for the future. 

The result will be the eventual emancipation of the Island, so far as 
supplies of the most indispensable cereals from abroad are concerned. At 
the same time world economy will have the advantage of being relieved 
of Cuba as a purdy passive consumer and the Island will become, in 
time an active factor in the balance sheet of the production of wheat. 

Amongst other cereals, Cuba has long grown maize, of wMch in normal 
conditions two crops are grown each year; recently the production has 
even been intensified. During the war a stronger impetus was also given 
to the growth of hill rice with good results. 

Other crops, — Among crops of minor importance “ boniato ” (Iftomoea 
batatas ), or sweet potato, occupies a place in the first rank as food for the 
inhabitants: it is very commonly used and its varieties are numerous, some 
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having great nutritive value. There is also the ytica (Manihot -palmata 
aipi ), the tuberous roots of which, when a year old, have an exquisite 
flavour. The Indian bread of old time, casabe, was made from this tuber. 
Cuba also produces the common potato, and various species of bananas; 
one of the latter sometimes is substituted for bread. 

The cultivation of citrus plants is very widespread. Oranges, ac¬ 
cording to their degree of maturity yield from $50 to $500 per acre. 

Kitchen gardens can yield everywhere a revenue of about 8100'to 
$400 per acre. 

Besides the crops already named those of other tropical products, 
such as coconut, cocoa, coffee, yam, sorghum, etc., are not neglected in 
the Island. 

Tractors and fertilisers . — The use of tractors and of a fertiliser very 
rich in phosphoric acid, bat guano, which is found in large quantities in 
limestone caves in the Island, were of great use to Cuban agriculture in 
the most critical moments of the war to make up for want of manual 
labour and fertilisers. Thus Cuba was able, through to its abundant pro¬ 
duction of sugar, to proyide for the pressing needs of European nations 
during the war by supplying sugar at prices that were relatively moderate, 
especially if the increased cost of production at that calamitous time is 
considered. Consequent on the impulse given to agricultural production 
by the State Central Agricultural Station, at present managed on scientific 
lines by Dr. Calvino, an Italian, supported by the Government of the 
Republic, there has been fruitful initiative in the introduction of many 
new plants, especially forage plants of great nutritive value for feeding cat¬ 
tle, caucho, etc., as well as an increasingly thorough study of the special 
diseases of the plants of the Island and the means best suited to their treat¬ 
ment. 

On this last subject, I propose shortly to make a more detailed com¬ 
munication (i). 

880 - The Agricultural and Forestry Experimental Station of Phu-tho (Tonkin)^ 

Gilbert, H., in Le Moniteur tflndochine. Year II, No. 67* pp. 5-8* fig&- 7- Hand, April 10, 

1920. 

The Agricultural and Forestry Experimental Station of Phu-tho 
was created by an order dated June 21, 1918 of the High Resident at 
Tonkin, on the proposal of M. Chevalier (Head of the Permanent Mis¬ 
sion of Agriculture and Forests of the Colonies) then charged with the 
Inspection of Agriculture and Forests in Indo-China and in agreement 
with the opinion of the Director of the Agricultural and Commercial Ser¬ 
vices of Tonkin* 

Its object is to proceed with the acclimatisation and the study of 
all plants having an agricultural and forestry interest, notably researches 
relating to coffee, tea, trees producing oil, lac and paper in Tonkin, and 


<ij See No. 955 ot this Rwew. 
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to give practical instruction to the students of the College of Agriculture 
and Forestry of Indo-China (1). 

The object to be attained being very vast, land was required served 
a railway or a river, both if possible, anji not too far from Hanoi. M. 
Chevauer wished to make it the central Station of Tonkin and to 
install there the Direction of the Agricultural and Commercial Services 
with its various branches. The search was somewhat prolonged as large 
areas of uncultivated land are scarce in the central region of Tonkin. 

The A dminis tration finally chose land situated at 6 km. from Phu- 
tho at the junction of the Phu-tho—Phu-doan, Phu-tho—Vietri, and Phu- 
tho—Lemy roads. The lands are composed of tree-dad, bushy or grassy 
round hills intersected by low-lying rice fields or swamps. Their diversity" 
allows all possible crops of the country to be tried; and they were se¬ 
lected for this reason combined with their exceptional situation near to 
Phu-ho and within a few hours of Hanoi. 

The area appropriated to the Station is roughly 1500 ha., of which 
300 are under forest, 400 under rice fidds and 800 bushy round hills ; the 
greater part of the land was already in the forest reserve. 

Work was commenced on July 21, 1918. Straw huts as quarters 
for the workmen and the native supervisor had first to be erected, the 
land to be brought under cultivation had to be deared and worked, and 
roads traced. At present 120 ha. are worked of which two thirds are plant¬ 
ed, and there are 10 km. of 4 m. roads to open them up. 

The first business of the author was to make a nursery for coffee 
plants Since 1917 M. Chevalier, through the Governor General, has 
been in correspondence with all the sdentific establishments in the world, 
and they have sent to the Station numerous lots of seeds of coffee and 
latex of tea. The French Colonies have contributed to this work, but Bui- 
tenzoig (Java) has sent most of the coffee seed and the Indian Tea As- 
sodation. whose Experimental Station is at Cinnamara (Assam), has 
furnished the Assam and Ceylon tea plants. The Phu-tho Station has 
numerous lots of various spedes and varieties under acclimatisation tests, 
each lot comprising from 100 to 400 plants. By observing the plants dur¬ 
ing the course of their growth it will be possible to pick out those which 
are worth keeping. Besides the experimental plantations which cover 
about 5 ha. and are enlarged by the author according as the Station receiv- 
ves new seeds, experiments on shading, spacing and manuring have been 
undertaken with acdimatised Coffea arabica, excelsa and liberica on 
about 7 ha. 

In Tonkin, where the dry season is fairly long and where the heavy 
su mme r rains cause ravines and carry off the greater part of the fertilis¬ 
ing prindples of the soil, it is necessary, especially on hilly ground, to 
provide a remedy. Thus at the Station the growth of coffee shrubs on 
terraces 7 m., 4 m., and 3 m. wide has been tried. No doubt these ter¬ 
races will prevent the formation of ravines, will retain the rain water a nd 


a) Regarding the creation of the College see Oct 1918, No. 1068 (£<*.) 
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enable it to sink into the soil and preserve its humidity so that the coffee 
shrubs will not suffer during the dry season. 

The work which these experiments require is done as economically 
as possible under the same conditions as those of a private owner so 
that the account may be published in a few years and will enable planters 
to know and to give a good direction to their work. 

Regarding tea bushes, the author has endeavoured first to get together 
all the local varieties. The Station has the following 

Ordinary Tonkin tea; Haigiang, sector of Than-thung tea,; Haigiang, 
sector of Lao-Khang tea; Wild tea of the Ti§n-ySn region; Wild tea 
with large leaves of mount Bavi; Wild tea with small leaves of mount 
Bavi; Wild tea of the Thanh-ba region; Cochin-China tea. 

In comparison with the Indo-China teas, various Indian teas are stud¬ 
ied at the Station, viz., varieties of Ceylon, Assam, Calcutta, eta 

The tea plantations cover 6 ha. and will be enlarged in the course 
of the year, for when the planters of Tonkin learn to prepare tea 
in a suitable way they will no doubt dispose of their crop at remunerative 
prices. The cultivation of tea is also receiving attention as well as that 
of coffee. 

The trees which produce oil are known and their seeds are extracted 
by the natives; but up to date neither the natives nor the European plan¬ 
ters have made them the object of regular cultivation and it is imposs¬ 
ible to say with any certainly what the growth of these trees would bring 
in. With the object of throwing light on this question the author has 
made plantations of the following species 


Garcinia tonkinensis ..3.5 hectares 

Bassia Pasquieri (Than-hoa oil tree).2.5 » 

Aleurites mohtccana .. » 

Aleurites Montana . 1.5 » 

Aleurites Fordii (from Quang-Tung).2.5 » 

Camellia drupifera .2.5 » 

IUiciwn . . 4.0 » 


These experiments take a long time and cannot be conclusive for 
some ten years, as the trees do not produce seed before they are 5 or 6 
years old. 

The Station nursery is 1.5 hectares in area; all trees and shrubs of 
any value are collected and it is renewed each year. Besides the planta¬ 
tions made at the Station the plants for which come from this nursery, 
it has been possible to distribute to natives, European planters and for 
the avenues of Phu-tho, 1000 coffee plants, 3000 oil-producing trees or 
avenue trees and 3000 tea plants. Some experiments with annu al s such 
as tobacco, groundnuts, flax and rice, have been commenced. 

- Fruit trees have also had attention; the best varieties of local and 
Yunnan fruit trees, such as peach, apple, pear, orange, etc. have been col¬ 
lected. The orchard is 3 ha. in area. The herd at present comprises 103 
head of cattle and has been doubled in the course of 1930. The marshy 
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flats which are drained to transform them into hay meadows will permit 
the animals to be kept in byres and the introduction of animals of foreign 
breeds to improve the local breeds. 

From a forestry standpoint nothing has been done up to the pre¬ 
sent, but shortly it will be possible to proceed with the installation of 
the arboretum ; two wooded round hills of an area of 30 ha. are reserved 
for this purpose. The forest after being cleared of under growth will be 
divided by lanes which will give access to it. Each division will include 
one family of plants; the well-grown trees at present standing will not 
be sacrificed but labelled differently so as to indicate to visitors that they 
are not in their logical place. By degrees by means of plantation, as many 
species as posable will be introduced into the arboretum, its object being 
to furnish material for study to the European Forest Officers commencing 
their career and to the students of the College. 

The forest itself will be penetrated by communicating roads and di¬ 
vided into experimental and working felling areas. This work, carried 
out methodically for some ten years, will cause the Station to possess a 
forest property of real value. 

881 - Results of Agricultural Experiments in Iceland. — helgason, e., and Sigtjrd- 

SSON, S., in Bunddarrit 34 Awrg Reykjavik; summarised in Nor disk Fordbrugsforkning, 

Part 4, pp. 146-147. Copenhagen, 1921. 

Results of a series of researches undertaken at the two principal 
Agricultural Stations of Reykjavik and Akureyri; they relate to: — 
Manuiial experiments, especially with fertilisers, the growth of root crops, 
potatoes, forage grasses, cabbages and other kitchen garden plants, arbori¬ 
culture, the raising of ornamental plants, etc. 

It appears from the manuiial experiments that the Icelandic soils 
are generally poor in nitrogenous material and in phosphoric add, where¬ 
as they have abundance of potash; in any case, the use of potassic fertili¬ 
sers is always to be recommended with potatoes or when basin irrigation 
is employed. 

Regarding the forage grasses and leguminous forage plants the follow¬ 
ing spedes are recommended:— Poa trivialis, Poa firatmsis, Festuca 
rubra, Phleum pratense, Alopecurus pratensis , Bromus inermis, B r ar - 
vensis, Agrostis alba, Aira cespiiosa, Trifolium repens, and Vicia cracca . 

TrifoUum pratense and T, hybridum, however, gave negative or partly 
negative results. 

At the Reykjavik Station, Phleum praiense produced on an average, 
for 18 years, 4800 kg per hectare, and at Akureyri Station it also gave a 
good yield of hay. The Poas on average for several years gave a little over 
4000 kg. per ha. 

On moraine soils that are suffidenfcly warm and moist, Alopecurus 
stands first of the forage grasses; it was surpassed on one occasion by 
Bromus arvensis, which yielded 9600 kg. per ha. 

Oats, bailey, and winter rye also gave a good yield; and it would be 
erroneous to say that the growth of rye for grain has been completely 
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given up. Among the varieties winch have given the best results the au¬ 
thors mention for oats, Grenaa and Mesdag ; for barley. Early Svalof, 
6-row barley and Bjomeby barley. 

The best kinds of forage root crops yielded an average of 30 000 kg. 
per ha.; White Globe, Fynsk Bortf, Grey Stone, Red American turnip are 
in the fort rank. 

Among the turnip cabbages may be mentioned Bangholm, Troudp- 
jem and Icelandic; the latter has given the heaviest crops (it is a Bang- 
holm acclimatised since the time of the “ T^andfysicus ” (Xand doctor] 
SCHCERBECKS). ^ 

In the course of researches undertaken at Reykjavik, 100 varieties 
of potatoes were investigated; the 10 following gave the best results:— 
Harbingei, RemarkaWe, Beauty of Hedbom, Agnelli, Early Goldstream, 
Dr. v. Eckenbrecker, Prof. Dr, Orth, Bodopotet (Bodo potato) Aeggeb- 
lomme and Wonder of the World. 

The following, in iound figures are data relating to the best varieties 
for the decennial period 1904-1913, at Akureyri Station: — 


• I 

Yield per hectare Percentage of starch 


Mossrose. 

Helgu hamnis (Icelandic) . . 

Akueyrar (Icelandic). 

Prof. Maercker. 

Bodopotet. 


15 650 kg 

89 

15 600 j 

10.6 

15 200 

10.8 

14 800 1 

9-2 

14 500 j 

9.9 


882 - Organisation and Scope of the Department of Agriculture, Do minion of Canada. 

— The Agricultural Gazette of Canada , VoL 8x, No. I, pp. 7-13- Ottawa, Jan.-Feb. 1921. 

The following is a statement in summarised form of the organisation 
of the Department of Agriculture for Canada and of the work performed 
by the Department. 

The Department of Agriculture is divided into a number of branches, 
each of which takes charge of certain activities or administers certain legis¬ 
lation pertaining to one particular line of agricultural industry The bran¬ 
ches of the department are as follows: 

Administrative Brandi 
Experimental Farms Branch 
Health of Animals Branch 
Live Stock Branch 
Daisy and Cold Stoiage Branch 
Seed Branch. 

The various lines of effort of each branch are given very briefly 
below. 

Administrative Branch. — The Administrative Branch as its name 
implies, has to do with the administration of the whole Department of 
Agriculture. The major divisions are the Minister’s office, the Deputy 
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Entomological Branch 
Emit Brandi 

International Institute of Agriculture 

Publication Brandi 

Agricultural Instruction Act Branch. 
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Minister's office, the Accountant's office, where all financial matters in con¬ 
nection with the department are attended to, and the office of the Translator. 
The Translator's office is responsible for the translation into French of all 
departmental publications, which are usually written in the English lan¬ 
guage, and also for the writing of French correspondence for the Adminis¬ 
trative Branch when necessary. 

Experimental Farms Branch. — This branch is the largest of all 
the branches of the Federal Department of Agriculture, and is the one 
which probsllbly comes more closely in touch with the farmers of the country 
than do any of the others. The experimental Farms system covers a wide 
field, and gives its service to a wide territory, as the branch Experimental 
Farms are scattered all over the country, from the Atlantic to the Pacific 
and from the international boundary line to the Yukon. The centre of 
the system is the Central Experimental Farm at Ottawa, and there are 20 
branch experimental farms and stations at present in operation, located 
at the following points : 

Charlottetown, P. E. L, Kentville, N. S., Nappan, N. S., Fredericton 
N. B., Ste. Aarne de la Pocati&re, Que., Cap Rouge, Que., Lennoxville, Que., 
La Ferine, Que., Kapuskasing, Out., fttorden, Man, Brandon, Man., Indian 
Head., Sask., Rosthem, Sask., Scott, Sask., Lethbride, Alta., Lacombe, 
Alta., Snmmerland, B. C., Agassiz, B. C., Invermere B. C., Sidney, B. C. 

Besides the Experimental Farms proper, a number of Experimental 
Substations are located in the thinly settled districts of northern Alberta 
and the Northwest Territories where experimental work on a smaller scale 
is carried on. These Sub-stations are located at Beaverlodge, Alta., Fort 
Vermilion. Alta., Swede Creek, Y. T., Dawson, Y. T., Salmon Arm, B. C., 
while experimental work is also carried on for the Experimental Farms 
Branch at some of the settlements in the Northwest Territories, namely 
Fort Smith, Fort Resolution and Fort Providence. 

Connected whith the Experimental Farms system are two Tobacco 
Stations, at Faraham, Que., and Harrow, Ont. These Stations are establis¬ 
hed in a country which has proved itself suitable for tobacco production 
and their chief fine of operation is in connection with tobacco production. 

In order to bring the work of the Experimental Farms more closely 
to the attention of farmers in some of the newer provinces, as well as the 
older ones, a system of Illustration Stations has now been established. 
Some 80 of these stations have been established in the provinces of Alberta, 
Saskatchewan Quebec, New Brunswick, and Nova Scotia, and their in¬ 
fluence has already been felt in the surrounding country. 

As stated above, the work of the Experimental Farms system is 
directed from Ottawa, where the work is divided into the following sub¬ 
divisions. each under the charge of a Chief. 


Horticulture 

Cereals 

Animal Husbandry 
Field Husbandry 


Chemistry 
Poultry 
Forage Plants 
Botany 


Bees 

Tobacco 

Illustration Stations 
Fibre 

Extension and Publicity. 
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As is indicated by its name, the Experimental Farms Branch is mainly 
occupied in conducting experimental and research work in connection with 
agriculture along the various lines indicated by the names of the divisions 
mentioned in the preceding paragiaph. 

These lines cover practically all the field of practical agriculture, and 
while each farm perhaps does not carry on work in all these lines, an attempt 
is made to mak e each Experimental Farm of maximum benefit to the dis¬ 
trict which it serves. 

The results obtained from experimental work carried on at the Farms 
are given to the public through the media of press articles, publications, 
lectures, and addresses, exhibits at agricultural fairs, as well as by direct 
illustration and demonstration on the Experimental Farms themselves, 
and at the Illustration Stations, which endeavour to illustrate the methods 
that have been found to be most suitable on the Experimental Farms proper. 

In addition to the experimental work, this branch also has charge of 
the administration of that section of the Destructive Insect and Pest Act 
which deals with plant diseases. For the past few years potato inspection 
has been carried on, and a great deal of investigation into black-rust of 
wheat and white pine blister rust Plant pathological laboratories have 
been established at Charlottetown, P. E. I., Fredericton, N. B., St. Catha¬ 
rines, Ont., Winnipeg, Man., Brandon, Man., Indian Head, Sask., and 
Sakatoon, Sask., as well as the central laboratory at Ottawa, and these 
laboratories serve as centres for the work of the administration of this Act, 
as well as for research work into plant diseases. 

Heai/th of animai^ branch. — The activities of this branch take, in 
general, the direction of maintaining the health of the live stock population # 
of the country at the highest possible standard, of safe-guarding the con¬ 
sumers by insuring a supply of wholesome and properly inspected meat, 
meat products and canned goods, and of research work in animal diseases. 

The Health of Animals Branch is divided into three divisions, viz: 
Animal Contagious Diseases Division, which administers the Animal Con¬ 
tagious Diseases Act, Meat and Canned Foods Division, which administers 
the Meat and Canned Foods Act; Pathological Division, which conducts 
research work into diseases of live stock. 

A large staff of veterinary inspectors is maintained by the Animal 
Contagious Diseases Division at ports of entry, as well as other in¬ 
land points in this country. Their duties consist of the inspection of ani¬ 
mals entering Canada, and placing such animals in quarantine if found neces¬ 
sary. There are 85 quarantine stations located at various ports. These 
inspectors also investigate and enforce control measures for outbreaks ot 
contagious disease of live stock as they occur. A great deal of work has 
been done during the past few years towards the suppression of hog cholera, 
and under the present regulations gaibage feeders are licensed ana their 
premises periodically inspected, ana quarantined if any trace of disease 
is found. The Animal Contagious Diseases Act also provides for the super¬ 
intending of the disinfecting and cleaning of stockyards and railway cars 
used in the transportation of live stock. Regulations have also been put 
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into operation whereby municipalities may obtain inspection for dairy cattle 
producing tqilk for sale in the municipality, and last year a commencement 
was made towards putting into operation the Accredited Herd System which 
has proved so successful in the United States. Under this system, owners 
of pure-bred herds can obtain inspection for tuberculosis, and when their 
herds have been proved to be free from the disease they are placed in the 
Accredited List and enjoy certain privileges as to export to the United 
States without further inspection. 

The Meat and Canned Foods Division also maintains a large staff of ve¬ 
terinary inspectors and lay inspectors, whose duty it is to examine animals 
before they are slaughtered in the abattoirs, and also to examine the meat 
and meat products fiom these animals before they can be offered for sale 
for human consumption. These veterinary inspectors are stationed at all 
the large packing plants throughout the country, and this division also 
inspects all meat products coming into inspected plants from foreign coun¬ 
tries. Another phase of this work is the supervision and inspection of 
canning factories, jam factories, evaporated milk factories and condensed 
milk plants doing business in Canada ; the testing and reporting on sam¬ 
ples of imported and domestic canned fruits ana vegetables as well as milk, 
while just recently new regulations provide for the approval of this Division 
being obtained as to labels used on canned fruits, vegetables, and milk 
manufactured and offered for sale in this country. 

The pathological Division maintains a Biological Laboratory at Ot¬ 
tawa, a Research Station at Hull, Que., and field laboratories at Agassiz, 
B. C, and Lethbridge, Alta. At these laboratories supplies of mallein, 
tuberculin and blackleg vaccine are prepared and tested and these are sold 
to applicants at cost. A great deal of research work has already been car¬ 
ried on, and is continually being carried on with various live stock diseases 
such as dourine, contagious abortion, chicken disease, bracken poisoning, 
while one officer of this division is stationed at Charlottetown, P. E. L, 
where he is conducting an investigation in connection with the nutrition 
of black foxes. 

Live stock branch. — The activities of this branch are in general 
directed towards the improvement and development of the live stock in¬ 
dustry by the encouragement of the production of better live stock, and by 
improving marketing facilities. This work, while carried on under direc¬ 
tion from Ottawa, is performed mainly in the producing and marketing 
districts where officers are stationed to help the producer and the shipper. 
This branch also administers the Live Stock and Live Stock Products Act. 

The chief divisions of this branch are 

Horse Division, Cattle Division, Sheep and Goat Division, Markets 
Division, Poultry Division. 

The Horse Division administers the policy with reference to Federal 
aid to horse-breeding associations. Up to a few years ago the depart¬ 
ment owned a number of pure-bred stallions which were loaned for breeding 
purposes to farmers’ organisations throughout the country. This policy 
has in the past few years been considerably modified, and the department’s 
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holdings of stallions materially decreased. At the present time it pays 
a grant to farmers' associations using a stallion that has been approved 
by the inspectors of the Horse Division. This division also makes 
arrangements for providing live stock judges for agricultural fairs which 
have received the Government grant, and investigates and gives advice 
upon transportation matters as affecting live stock. 

The Cattle Division administers the policy with respect to the breeding 
of better beef and dairy cattle. Pure-bred bulls are loaned to farmers' 
organisations and dairy cows are tested for record of performance. 

This division also has charge of the administration of the Freed 
Freight and Car Dot Policies which giv«. assistance to farmers and others 
in taking back fron marketing centres animals brought there for slaughter 
but which are found by the officers to be suitable for breeding or finishing 
purposes. 

The Sheep and Goat Division loans pure-bred rams and boars to far¬ 
mers’ associations under the Distribution Policy, and also supervises the 
grading of wool and the encouragement of its co-operative marketing by 
farmers' organisations. A financial grant is made by this division to far¬ 
mers using pure-bred rams for the first time, while attention is also given 
to Ihe organisation of ram dubs and sheep-breeding centres. A report 
is sent out each week dealing with the wool market, and exhibition mate¬ 
rial in connection with the sheep, goat and swine industries is prepared 
and shown during the season. 

The Poultry Division administers the Dive Stock and Dive Stock 
Products Act as it refers to eggs, and provides for export. This division 
also encourages the co-operative marketing of eggs and poultry, publishes 
a daily and weekly egg and poultry market report, and gives advice on the 
transportation, packing and marketing of eggs and poultry. A record of 
performance for poultry has recently been inaugurated, and inspectors have 
been appointed to carry on the necessary work in connection therewith. 

The Markets Division administers the Dive Stock and Dive Stock 
Products Act as it refers to stockyards and live stock exchanges. The part 
of this division located in Ottawa has largely to do with the preparation 
and publishing of daily, weekly and monthly market reports dealing with 
the marketing of live stock. Stockyard agents are stationed in the stock- 
yards at Edmonton, Calgary, Prince Albert, Winnipeg, Toronto and Mont¬ 
real to obtain marketing information, and assist fanners and live stock 
shippers. These officers also assist the Cattle Division in the operation 
of the Free Freight and Car Dot Policies. 

Under the Dive Stock and Dive Stock Products Act the department 
examines all the by-laws, constitutions, etc. of live stock exchange operat¬ 
ing in stockyards under their supervision. 

Dairy and cold storage branch. — The Dairy and Cold Storage 
Branch, as its name implies, has to do with the dairy industry of this 
country, and also in a small measure with cold storage warehouses. It 
administers the Dairy Industry Act, the Oleomargarine Act, and the Cold 
Storage Act. 
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The chief divisions are the Dairy and Cold Storage Division and the 
Markets Division. 

The Dairy and Cold Storage Division operates a Dairy Station at 
Finch, Ont., and a Pre-cooling Cold Storage Warehouse at Grimsby, Oat 
Experiments and investigations into the manufacture of butter and cheese 
are carried on, and during the past year a Dominion Educational Butter 
Scoring Contest has been in operation, involving the inspection and rating 
of samples of butter from all over the country. In order to encourage the 
farmer to keep only the best producing cows, officers of this division organise 
and carry on cow-testing work in the various provinces, while last year a 
commencement was made in the grading of butter offered for export at 
the port of Montreal. Under the Cold Storage Warehouse Act, the depart¬ 
ment pays a certain subsidy towards the erection of cold storage warehouses 
used for public cold storage, and the work in connection with the payment 
of these subsidies is under the control of this division. Investigations are 
carried on in connection with the shipment of fruits, dairy products and 
eggs, in refrigerator cars. 

The Markets Division arranges for refrigerator car service for butter 
and cheese shipments operated by railways under agreement with the De¬ 
partment. Its cargo inspectors also inspect and supervise the loading at 
Canadian and the unloading at British ports of all shipments of perishable 
products. Thermographs are placed in all vessels carrying such products 
and the records so obtained are blue printed and distributed to shippers. 

A weekly dairy produce market report and monthly news letter are 
.published by this division, which also inspects butter under the Dairy 
Industry Act, and administers the Oleomargarine Act. 

Seed Branch. — The Seed Branch works along the lines of the en¬ 
couragement of the use of better and purer seed and the production of good 
seed. During the war years it also had charge of the work of insuring a 
proper supply of good seed for districts in Canada where there was an ap¬ 
parent shortage. This branch administers the Seed Control Act, and 
at the last session of Parliament the administration of the Commercial 
Feeding Stuffs Act was also placed under the charge of this branch. 

There are four divisions in the Seed Branch namely 

Seed Testing Division Seed AXaxkets Division 

Seed Inspection Division Seed Purchasing Commission. 

The Seed Testing Division maintains and operates Government Seed 
Laboratories at Ottawa, Winnipeg and Calgary, where purity analyses and 
germination tests of seed samples for farmers, ’seed merchants, and insti¬ 
tutions are carried on. Official samples taken by customs officers from seed 
importations, by seed inspectors under the Seed Control Act and for spe¬ 
cial investigations are also tested at these laboratories. A great deal 
of investigational and research work with seeds has been carried out dur¬ 
ing the past few years, and some valuable work connected with the micro- 
analytical tests of feeding-stuffs has also been brought to a favourable 
conclusion. 
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The Seed Inspection Division enforces the Seed Control Act. The 
inspectors connected with this division inspect seed grain and fibre flax¬ 
seed received into, and shipped from Government elevators or other ware¬ 
houses by the seed Purchasing Commission, or other dealers. Certain 
importation regulations are applied, and general quality standards for the 
various grades of clover and grass seeds have also been fixed. Samples 
submitted to the seed laboratories for test are graded and reported on by 
this division. 

The Seed Markets Division compiles and issues semi-monthly seed 
market reports, and prepares and distributes lists of reliable seed importers 
in other parts of the Empire and foreign countries. It also supervises the 
administration of the subventions paid by the Seed Branch to the various 
provinces in connection with seed fairs and field crop competitions. Dur¬ 
ing the war years this division, in collaboration with the Division of Forage 
Plants of the Experimental Farms Branch, also arranged for the produc¬ 
tion of a large quantity of field root seed of which at that time it was anti¬ 
cipated there would be a serious shortage. Advertising and other means 
are resorted to in order to bring about the extension of markets for Canad¬ 
ian seed. 

The Seed Purchasing Commission has now been in operation for some 
four years. It was originally established as a war measure in order to in¬ 
sure a supply of good seed for fanners in certain areas which had been de- 
vasted by drought or other causes, and has been in operation since that 
time. This Commission purchases, stores, cleans and distributes at cost 
price inspected seed of good quality to those districts where there is a seed 
shortage, ft has already done a business^of over three million dollars 
per year. 

The outside work of the Seed Branch is carried on by a field staff of 
inspectors. For the purposes of administration the Dominion is divided 
into six districts, each of which has a district seed inspector in charge. 
The^fficers in these districts are occupied with seed inspection, inspecting 
fiela crops, obtaining market information, judging seed and addressing 
meetings. 

It is anticipated that the new Commercial Feeding Stuffs Act will 
be put into operation early in the coming year, and this will of course neces¬ 
sitate a large increase in the activities of the Seed Branch. 

Entomological, Branch. — The Entomological Branch occupies 
itself with studies of means of control for injurious insects affecting all 
agricultural products. It also administers that part of the Destructive 
Insect and Pest Act which has reference to insect diseases. For purposes 
of administration the branch has four divisions: 

The Division of Field Crop and Garden Insects conducts life-history 
studies and studies methods of control of insects injurious to field and 
garden crops. Outbreaks of injurious insects are investigated, and control 
measures organised. Specimens are identified, and some work is also car¬ 
ried on with investigations in reference to insects in green-houses. 

The Division of Forest Insects investigates outbreaks and organises 
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methods of control for insects affecting trees. Forest sample plot areas 
have been established in various districts so that the study of these insects 
may be facilitated. 

The Division of Foreign Pests Suppression enforces the Destructive 
Insect and Pest Act as it refers to insects. For this purpose fumigation sta¬ 
tions are established at a number of points and all nursery stock imported 
is inspected and fumigated at these stations. Whenever necessary, quar¬ 
antines and embargoes are laid against foreign and native insect pests, 
and enforced by this division. The Division also conducts scouting work 
in connection with outbreaks of injurious insects. 

The Division of Systematic Entomology has charge of the National 
Collection of Insects. This division does most of the identification work 
of the branch, and is also occupied in mounting and preparing material for 
addition to the National Collection. 

The Entomological Branch also conducts investigations into insects 
affecting fruit, insecticides, the colonisation, liberation and recovery 
of parasites of various insects, as well as orchard spraying and potato 
spraying experiments. 

The field work of this branch is conducted from io entomological field 
laboratories stationed in various parts of the country. Each of these is 
in charge of a competent entomologist, and from these field laboratories 
local insect conditions are studied. 

Fruit Branch. — The Fruit Branch administers the Inspection and 
Sales Act as it affects fruit, fruit packages and potatoes. Its work also 
consists of the general encouragement of the fruit industry, especially the 
marketing of fruit. Fruit and vegetable crop reports are published at 
periodical intervals and the officers of the branch assist producers and deal¬ 
ers in buying and selling their fruit. The fruit inspectors also address 
meetings of fruit growers, and give demonstrations of the proper methods 
of picking, grading and packing fruit. Special transportation officers are 
employed to give assistance and advice to shippers as to the proper routing, 
etc., of fruit shipments. Complaints of improper shipments of fruit are 
investigated, and improved methods of distribution studied. Matters 
connected with fruit transportation generally are discussed with railway, 
express and steamship officials with a view to devising means for improved 
methods in this regard. 

^ Publications Branch. — The distribution of the numerous publi¬ 
cations issued from time to time by the Department of Agriculture is car¬ 
ried on by the Publications Branch. Most of the Divisions publish from 
time to time circulars, bulletins, pamphlets, etc., and the Publications 
Branch maintains mailing lists and sees that all persons on these mailing 
lists receive the publications which they desire. This branch also has 
chaige of the publication of the official departmental magazine, The 
Agricultural Gazette , and of other publicity material. 

International Institute Branch. — The International Institute 
of Agriculture serves as the connecting link between the Canadian Depart-> 
meat of Agriculture and the International Institute of Agriculture at Rome. 
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This branch obtains and publishes through the Press, and through 
The Agricultural Gazette information on matters pertaining to world agri¬ 
culture which it receives through the central offices of the Institute. 

It also provides the Institute with information with reference to Ca¬ 
nadian agriculture, and the Institute Commissioner represents the Cana¬ 
dian Department on the International Institute. The departmental li¬ 
brary is also under the control of this branch. 

Agricultural Instruction Act Branch. — Under the Agricul¬ 
tural Instruction Act the sum of $i ioo ooo annually for a period of 
twenty years was appropriated to assist the provinces in agricultural 
instruction work. 

This branch administers this Act, and makes the necessary grants to 
the various provinces for the purpose of providing agricultural instruction 
and demonstration, and agricultural education in colleges, agricultural 
schools, high schools and elementary schools. 

8S3 - The International Congress for the Control of Seeds at Copenhagen, Denmark, 

June 6-11, 1921. — Petersen K. pirectorof the State Institute for the Control of 

seeds). Official communication of the Danish Government . Copenhagen, July 4, 1931. 

This Congress met at Copenhagen from June 6 to 11 last. The 
very best relations existed among the delegates from the beginning to the 
end of the Congress, which was very successful. The Congress comprised 
30 delegates of the 17 following States:— Belgium, Canada, Denmark, 
Finland, France, Germany, Great Britain, Holland, Hungary, Italy, Ju¬ 
goslavia, Norway, Poland, Rumania, Switzerland, Sweden and Czecho¬ 
slovakia. 

On the proposal of Sir 1/. Weaver, of the British Ministry of Agri¬ 
culture, and of M. Insulander, Director General at the Swedish. Ad¬ 
ministration of Agriculture, the two Danish delegates, the presidents of the 
Commission for the control of seeds. Prof. W. Johannsen and Director 
EL DorpH-Petersen were unanimously elected to the Presidency of the 
Congress. 

Important detailed discussions on various subjects were followed 
with the greatest interest. 

A proposition, put forward by Sir I* Weaver, to form an Associa¬ 
tion of the European Institutions for the control of seeds and to appoint a 
Committee of control to carry out common work settled by the Congress, 
was adopted unanimously by the representatives of the States represented. 

The following delegates were elected members of this Committtee;— 
EL Dorph-Petersen (Denmark), F. F. Bruijning (Holland) and A. Volk- 
art (Switzerland), all three Directors in their respective countries of 
State Institutes for the control of seeds. A. Volkart was charged in 
addition to direct and set going comparative analyses with the object of 
finding out the places of origin of the seed of red clover {Trifotium pra- 
tense) and of lucerne (. Medicago saliva ). A Commission was also appoint¬ 
ed, composed of Councillor of State von Degen (Budapest), Prof. Voigt 
(Hamburg), Prof. Bussard (Paris), Director Vitek (Prague), and Direc- 
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tor Bjstesco (Bucharest). This Commission was given the task of making 
the fullest researches regarding the presence of the seed of the parasitic 
plant dodder (i Cuscuta sp) and to seek means of controlling it. 

Besides the meeting of the Congress, the delegates and guests 
met at an official dinner on the invitation of the Minister of Agriculture, 
who was present. In a series of speeches emphasis was given to the op¬ 
portuneness of the Congress and its great success. An excursion to the 
State fields for the control of seeds, to the Museum of Agriculture and 
to the old farms of Tyndgby was followed by an informal gathering at 
the Hotel des Bains at Skodsborg. 

On June 12, after the close of the Congress an excursion was made 
to the State Experimental Station at Tystoft, where Ltndhard, the Head 
of the experiments, demonstrated the work of plant improvement. An 
invitation from the British Government, transmitted by Sir Weaver, to 
hold the next Congress in England in 1924 was unanimously accepted. 

Prof. Voigt, Sir L- Weaver, Prof. Bussard and Director General *In- 
stjlander at the close of the Congress expressed in very warm terms their 
thanks for such interesting, instructive and pleasant meetings. The 
Congress was agieed on the importance of teaching and carrying out the 
anal3 T sis of seeds. All were agreed in expressing the wish that the direct¬ 
ing staff might have the opportunity of working for a certain time in the 
more important institutions for the control of seeds in foreign countries. 

One of the Divisional Heads and one of the Assistants of the Office 
of Seed Control in London (which is to be transferred this autumn to a 
large new building at Cambridge) have worked during June in the State 
Institute for the control of seeds at Copenhagen in order to learn the me¬ 
thod employed in Denmark for the examination of the purity of grass 
seeds, a method which is to be employed in Great Britain as from August 
of this year. 


CROPS AND CULTIVATION 

884 - Effect of Altitude on the Appearance of Different Phases of Growth.— PrArr, 
W f in the Phctiolo&whe Mittcilim*en, Year 37, No 26, pp 31-38, Darmstadt, 1020, 

Results of a detailed study on the effect of altitude on phenoscopic 
phenomena. 

The materials used in these researches were the phenological data 
collected during 3 3-ears, simultaneously, and with absolute^ uniform 
methods at Bozen-Gries and at Ober-Bozen, two localities which lend 
themselves very well to the object of the research. In fact, except for 
the difference of altitude (about 920 m), ah the other conditions are 
practically uniform. The distance as the crow flies between the two points 
is only 5 km.; the geographical constants are therefore practically iden¬ 
tical; the soil is the same, for porplryritic formations from which 
the vegetable soils are derived by disintegration and washing, are found 
over the whole of this district; the two localities are situated on slopes, 
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facing south, and are protected on the north by ranges of mo untain s; 
the exposure to wind is therefore the same for both. The rainfall is also 
distributed in a similar manner at the two stations, as indicated in the fol¬ 
lowing Table, where the monthly rainfall is given as a percentage of the 
total annual rainfall. 



Jan. 

Feb. 

March 

April 

; 

May 

July 

Juli 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Bozen. 

3 

3 

6 

1 

8 I 

l 

IO 

II 

J 

1 

13 

IO 

1 II 

■ 

5 

Ober-Bozen . . . 

1 

5 

1 3 

6 

1 

1 7 1 

t 

12 

II 

14 1 
.. J 

12 

IO 

ro 

H 

3 


On account of this uniformity of conditions it may be admitted that 
each of the stages of growth should be influenced by factors whose intensity 
and character vary precisely with the altitude. 

These factors are:— 1) Temperature; 2) length of time the snow 
lies on the ground; the distribution and intensity of frosts; 3) the du¬ 
ration of the period of vegetation ; 4) the length of the day, light, and 
insolation. 

Temperature. — The Table of monthly and annual means in degrees 
centigrade is as follows. 



Jan. 

Feb. 

— 

March 

April 

May 

June 

July 

Aug. 

Sept. 





Bozen. . . 

0.0 

3 -° 

7 * 5 ' 

12.7 

16.6 

, 20 .4 

22.5 1 

21.5 

18.O 

12.2 

5,5 

o -9 

11.1 

Ober-Bozen 

1 

I 7 

— I i 1 

1 1.1 

5-3 

8-9 

1 13.I 

l 

15.3, 

14-41 

[ 12.0 

7-0 

i ,7 

—i -5 

€.1 


The difference between the annual means is thus 5.6° C.; the smallest 
difference, 3.10 C.,is found during the winter months, December-Tebruary; 
the greatest differences are found in spring (March-May) and in summer 
(June-August, 7.2 0 ). 

Snow and frosts. — At Bozen snow covers the ground only tem¬ 
porarily and interruptedly; on the other hand at Ober-Bozen the soil 
is covered with a layer of snow which is often very thick during at least 
4 months. 

At Bozen the mean daily temperature is below zero for 5 days in 
the year only (January 10-15), while at Ober-Bozen the period of frosts 
is 96 days (November 26 to March 2). 

Duration of the period of vegetation. — During this period there 
is a difference of about 2 months in favour of Bozen. As far as these three 
factors are concerned, of which the two last are closely correlated with 
the first, namely with the temperature, the conditions at Ober-Bozen 
are much less favourable to the growth of plants than those of Bozen. 

I/Ength of the dav : INSOLATION, light. — At Bozen and Gries 
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about 25 % of the sky is hidden by the outline of the mountains; at Ober- 
Bozen hardly 10 %. In this last locality there is therefore at least an 
hour more sunlight each day. For the same reason the light is also more 
feeble, as well as the intensity of the sunlight, because of the atmospheric 
dust which collects over the valleys. 

Let us now inquire into the phonological data :— 

I. — Before spring {“ Vorfruhling ”). — The commencement of 
flowering of Corylus Avellana and Tussilago Farfara is considered as the 
sign of the beginning of this season. These plants flower on an average 
38 y 2 days earlier at Bozen than at Ober-Bozen. 

II. — Spring (first half) (“ Erstfriihling ”). — The average time 
of the appearance of the leaves of Aesculus Hippocastanus, Betula verru¬ 
cosa, Betula alba, Tilia parvifolia, Quercus peduncuLaia, and of the com¬ 
mencement of flowering of Acer platanoides, Primus spinosa, Ribes rubrum, 
Betula verrucosa, Prunus avium, Pyrus communis, Prunus cerasus and 
Pyrus Modus have been adopted as data indicating the beginning of this 
season {see the following Table). 

Commencement of the first half of Spring . 

~" " \ 


Aesculus Hippocastanus , BO 

Acer platanoides, b . 

Prunus spinosa, b. 

Betula verrucosa, BO.... 

Betula alba, BO. 

Rtbes rubrum, b ..... . 

Betula verrucosa, b . 

Prunus annum, b. 

Pyrus communis, b . . . . 
Tilia parvifolia, BO.... 
Quercus pedunculaia, BO.. 
Acer plalanotdes, BO.. . . 

Prunus Cerasus, b. 

Pyrus Malus, b. 



> 

1916-1918 

1916-1918 

1916-1918 

Difference 

Bozen 

Ober-Bozen 

relative to 



Bozen 

29 HI 

1 

8 V 

1 

+ 40 w 

I IV 

7 V 

+ 35 (2) 

3 IV 

9 V 

+ 36 (3) 

I IV 

9 V 

+ 38 (4) 



410: ii= 37 
(see folio* 
■wing* 



BO = in leaf; b — in flower; I-XH = January-December. 


The difference in days is calculated for each of the phenoscopic data 
rel a ti n g to Bozen and Ober-Bozen ; the differences are then added and the 
total divided by the number of phonological values considered. The 
quotient represents the difference in days between the commencement of 
the first half of spring at Bozen and Ober-Bozen. 
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III. — Spring {second half) {“ Vollfruhling ”). — The difference be¬ 
tween. the two localities is 31 days, as regards the foliation of Fagus syl - 
vatica, and the flowering of the following species: — Syringa vulgaris , 
Aesculus Hippocastanus, Lonicera tatarica, Berberis vulgaris , Crataegus 
monogyna , Crataegus Oxyacantha , Cytisus Laburnum , Sorbus Auouparia , 
Euonymus europaea, Sambucus nigra , Robtnia Pseud acacia, Corrns san- 
guinea, and Symphoricarpus rae . 

IV. — Early Summer (“ Friihsommer ”). — There is a difference 
of 44 days if the flowering of Ligustrum vulgare, Tilia grandifolia , 
parvifolia and the commencement of the ripening of fruits of the following 
plants:— Ribes rubrum, Lonicera tatarica , Lonicera xylosieum, Sympho- 
ricarpus racemosus , and Sorbus Aucuparia are regarded as standard. 

V. — Full summer (“ Hochsommer ”) begins at Bozen 45 days 
before Ober-Bozen in correspondence with the ripening of the fruits of 
Viburnum Lantana, Sambucus nigra and Cornus sanguinea. 

VI. — Early autumn (“ Friihherbst ”). — The difference is 21 
days based on the ripening of Ligustrum vulgare and Aesculus Hippoca¬ 
stanus . 

In the cases investigated so far the season commences much earlier 
at Bozen. 

VII. — I/ATE autumn (“ Spatherbst ”). — To mark the commence¬ 
ment of this phenological season the moment is taken when the leaves 
turn and fade. This phenomenon takes place first at Ober-Bozen, so 
that the seventh season, differing from those preceeding, commences 
first at Ober-Bozen, with a difference of 18 days, if reference is made to the 
following plants Acer platanoides, TUia parvifolia , Betula sylvatica , 
and Quercus pedunculata . 

According to these data and with reference to the altitude, it is rea¬ 
sonable to deduce that: — Per 100 m. altitude there is a delay of 4.19 
days for the period just before spring ; 4.08 for the first half and 3.91 for 
the second half of spring ; 4.78 for early summer and 4.89 for full summer; 
2.34 for early autumn. On the other hand, tlie turning of the leaves 
takes place first in the mountains, where instead of a delay, there is an 
advance of 2.06 days per 100 m. 

These results agree with those already obtained by the authors and 
by Fritsch, Drude, and Hoffmann. 

$85 - Influence of Periods of Drought on the Growth of Plants.— PrEiw? er,t.. Rippel 
A, and C. Pfotenhatjbr, in Die landwirtschaftUchen Versvchs-Siationcn, Vol. XCVI 
Parts V and VI, pp. 353-363. Berlin, 1920. 

Hellriegel, Wollny, Pfeiffer, with Blanck and Flugel have 
already noted that intercalated waterings, when water is lacking, are 
harmful to the growth of plants, and even a large quantity of water after 
a period of drought is not sufficient to repair the injury which the plant 
has suffered so that, especially for spring crops, an average frequency 
of watering is much more suitable. 

E. Gain has observed, however, that a certain quantity of water ap- 
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plied after a slight drought gives better results than permanent moisture 
even when optimum; the extreme case of injury caused by permanent 
moisture and a distinct advantage from interrupted waterings even occurred 
with the thorn-apple. 

The authors have therefore considered it desirable to take up the 
question again by making pot experiments with lupins and spurrey as 
xerophilous plants, and with barley and oats as hydrophilous plants; 
these two last crops were, however, attacked by Erisiphe gramims. One 
series was kept at a constant humidity (60 % of the capacity of water) 
by replacing every day the water evaporated ; the other was left in suspense 
up to a certain degree of humidity (30 % of the capacity of water), then 
a quantity of water equal to that which had been applied in the mean¬ 
while to the first series in several waterings was applied during 26 periods. 
The yields in dry matter obtained were as follows : — 


1 


Constant humiditj 
gin. 


Alternate drought 
gm. 


Lupins. 35.0 ± 0.27 24.5 ± 1 .21 

Spurrey . .. 28.1 ± 0.88 1 21.1 ± 0.8/ 

Barley.I 14.6 ± 0.21 ! 14.4 ± 0.40 

Oats.j 32.4 ± 2.07 . 28.0 i o *59 


The deduction from these results and from other observations is that, 
at least for the plants in the experiment, the greatest possible constant 
water content of the soil gives better results, or, at worst, not inferior re¬ 
sults to those which are obtained by using the same quantity of water 
intermittently. A temporary dryness of the soil, not exceeding a certain 
limit, causes injury of various degrees to the growth of all plants, 
and the reason is found in their different aptitudes for adaptation to drought 
relatively to their greater or less power of reducing the consumption of 
water; spurrey and lupin, for example, require a long time to reduce the 
humidity of the soil from 60 to 30 % of the capacfty of water, and in the 
light of the experimental method adopted, these plants suffer more injury 
if they remain exposed for a long time to drought; barley comes next 
and lastly oats which make the greatest demands on the moisture in 
the soil. 

The consumption of water per gram of dry matter produced is less 
with alternate periods of drought, and this is all the more noticeable with 
plants which adapt themselves bettei to the conditions of humidity of 
the moment, by regulating evaporation. 

886 - The Carbon Dioxide Of the Soil Air. — Turpin*, II. W., ill Cornell University Agri¬ 
cultural Experiment Station, Memoir 32, pp. 319-362, figs. 16, Ithaca, N. Y., April, 1920. 

Carbonic add has long been recognised as an important soil solvent, 
but from the data available, it is not yet clear what are the chief factors 
controlling the production of carbon dioxide in the soil; although it is 
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generally considered, that a large proportion is due to the action of micro¬ 
organisms, the part played by plant-root excretions in this connection 
has not been determined. With a view to deciding this question, the author 
carried out a series of pot (the plants being grown in iron cylinders) and 
greenhouse experiments, a special arrangement for estimating the carbon 
dioxide being employed. The soil was a heavy.clay loam rich in silt, and 
brought up to 30 % moisture content on the oven-dry basis. 

It was found by these experiments, that oats increased the production 
of carbon dioxide in the soil. This increase became marked after the first 
month from the time of sowing, and increased to a maximum just before 
or after the plants headed ; then there was a gradual decline. Millet (Se- 
taria italica), behaved in much the same manner, but the production of 
carbon dioxide by each plant was approximately half as great, and the 
most marked rise in the carbon-dioxide content of the soil occurred at 
a later period of growth than in the case of the oats. The cropped soil, 
after harvest, maintained a higher percentage of carbon-dioxide than was 
found in the uncropped soil. This was probably due to the decomposition 
of the plant roots left in the ground. The correlation existing between 
carbon-dioxide production and transpiration would seem to confirm the 
theory that increased plant growth is accompanied by more intense 
formation of carbon-dioxide. Fluctuations in the amount present in 
the unciopped soil were accompanied by similar fluctuations in cropped 
soil only after the removal of the crop and before the plants had made 
much growth. There appeared to be no definite connection between the 
soil temperature at the time of sampling and the carbon dioxide in the 
cultivated soil, or that assumed to be produced by the crop (determined 
by subtracting the carbon-dioxide in the bare soil from that in the cropped 
soil). In fact, the carbon dioxide content of the former was usually high 
during warm weather, and low when the temperature decreased; further, 
very low atmospheric pressures were usually accompanied by an increase 
in the amount of carbon-dioxide in the uncultivated soil. 

The carbon-dioxide produced presumably by the plants appeared 
to be independent of the initial carbon-dioxide content of the soil, which 
would seem to indicate that plants and soil organisms act independently 
in the production of this substance. 

In conclusion : it may be assumed, that the plant itself and the micro¬ 
organisms present in the soil produce most of the carbon-dioxide. At 
the period of its most active growth, the plant produces much more carbon- 
dioxide than the soil organisms, and the excess carbonic acid in cropped 
soil is due to the respiratory activity of the plants rather than to the decay 
of root particles, from the crop growing on the soil at the time of analysis. 

887 - The Concentration of the Soil Solution Around the Soil Particles.— v j. Bou- 
youcos (Michigan Agricultural Experiment Station), in Soil Science , Vol XI, No. 2, 
pp. 131-138. Bibliography of 3 Works. Baltimore, February 1921. 

On account of the supposed adsorptive property of soils, it is 
generally believed that the soil solution in immediate contact with the 
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surface of the particles has a greater concentration than the remainder 
of the solution. This opinion has however never been confirmed, and the 
author indeed holds the opposite view, namely that the concentration 
of the solution around the soil particles is lower than elsewhere. The 
experimental evidence brought forward in support of this conclusion 
is briefly as follows: 

a) The diminution of the freezing-point lowerings of soils by succes¬ 
sive freezing and thawing; b) the liberation of unfree water from soils 
subjected to this treatment; c) the abnormally greater increase in the freez¬ 
ing-point depression of soils as the moisture content diminishes ; d) the 
equality in the freezing-point lowering between the supernatant liquid and 
the soil which it bathes. 

The first phenomenon may be explained by the fact that the soils 
have the power of causing a certain quantity of water to become unfree. 
This water may be in the soil either as capillary-adsorbed, or chemically 
combined, or both ; it is less concentrated than the solution which freezes 
at the first time It is liberated from the capillaries by the process of freez¬ 
ing, and in this way, the freezing point is lowered, as stated in 6. The 
dilatometer method also showed that the unfree water decreased with 
repeated freezing and thawing. 

The depression of the freezing-point of soils tends to increase in a 
geometrical progression as the moisture content decreases in an arith¬ 
metical progression ; this proves, as is said in c, that the concentration of 
the soil solution increases at the expense of the soil particles, which 
retain the water alone. 

As regards soils bathed in the solution, they should if the generally 
received opinion be correct, have the power to fix a greater amount of 
salts than the supernatant solution, and hence would show a greater 
lowering of the freezing point than the latter. This has not been found 
to be the case (see d ); indeed, frequent there was a depression in the 
freezing point of the supernatant liquid, and consequently an increase 
in its concentration, which points to the conclusion that the solution around, 
or in immediate contact with the surface of the soil particles, is less con¬ 
centrated than the mass of the solution. It therefore appears very doubt¬ 
ful whether there really is a physical adsorption of dissolved mineral 
solids by soils. 

A correct knowledge of this particular point is of far reaching import¬ 
ance for the proper understanding of both the soil solution and its util¬ 
isation by plants. 

sss - Preliminary Notes on the Microbiology of the Soil and on the Possible Exist¬ 
ence Of Invisible Organisms in it. — Rossi, G. (Istiluto di Batteriologia Agtaria della 
R. Scuola Sup. d’Agricoltura, Portici), in the Annali della JR. Scuola Supcriore di Air took 
turn in Portici, Series II, Vol. XV, Notizie per alcunc serie di lavori di microbiologia in 
ooxso, I, pp. 3 - 7 . Portici, 1920. 

The microbial flora (Schizomycetes, Blastomycetes and Hyphomy- 
cebes) of the soil is very little known, not only from the standpoint of the 
enumeration of the species there present, but especially from that of its 
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signification. The principal reason is the great uncertainty which surrounds 
the methods of research and among the various aspects of the problem 
due to this lack of method and of criticism, the author indicated:— 

A) The uncertainty arising from the counting of the organisms 
of the soil, as a slight change in method entails a very great change in the 
numerical result. 

B) The obstacles arising from the antagonism which can be exert¬ 
ed between number and quality during growth; in most cases the number 
of germs which can be developed by the soil by means of isolating cultures 
diluted in agar and gelatin, is inversely proportional to the quantity of 
the soil infusion used ; for example with cc * °f soil infusion a greater 
number of organisms is generally obtained than with 1 / J0 cc. 

C) The influence of methods employed for the isolation of the spe¬ 
cies of micro-organisms in the soil. As has been proved by the experience 
gained during many years by the author the investigation of the species 
present in the soil is related to the method of isolation employed and espe¬ 
cially to the nutritive medium selected; agar, gelatin, or even potatoes, 
however they are prepared, never give different results with mesm- 
tericus , radiciformae, fluorescens , coloured cocci, Streptothrix, moulds, etc., 
and the soil always contains some germs which, like B. mycoides, are al¬ 
ways present and of which a small number suffices to prevent the develop¬ 
ment of all other species. 

jD) The insufficiency of the methods for isolating certain species ; 
for example, after having spent much time in isolating nitrifying bacteria 
it seems dear that Winogradsky, Migttla, and Warington were right 
in affirming that their presence was absolutely accidental; often by 
inseminating up to 8-10 flasks of elective nutritive solutions with soil 
no nitrifying organisms developed in any of them. 

E) The enormous difficulty of sterilising the soil absolutely; it is 
well known that the autodave and Koch’s steam stove do not sterilise 
soil within a reasonable time ; the same is true of direct roasting with fire 
and the hot air stove has still less effect. Now, given the great complexity 
of the chemical and physical structure of the soil, the presence in it of 
hydrosols which are coagulated by heat, as well as the existence of a cir¬ 
culating solution, which may be considered as the actual medium of the 
soil, where the micro-organisms act, bringing about reactions and sub¬ 
mitting to its influence, it is dear that any sterilisation, chemical or phy¬ 
sical, must profoundly impair the powers of so sensitive a medium and fals¬ 
ify the results of eventual experiments. 

J 7 ) The lack of sensitiveness of certain chemical methods, which 
are the only methods available for observing the reactions caused by the 
microbes is also an obstacle. The following are two examples:— The 
lack of sensitiveness in the determination of nitrogen, necessary for the 
study of nitrogen fixers, for which so far nothing better has been disco¬ 
vered than KjELDAHL’s method and its modifications and which only 
shows the quantities calculable in mgm.; the difficulties of the research 
of nitric addin the presence of large quantities of nitrous add, for which, 
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even qualitatively, we have nothing more sensitive than the insensitive 
method of Lunge-Euvoff. 

To su m up it must he admitted that there is reason for much hesitation 
before the whole microbiological mechanism of certain processes of the soil 
are considered as known, such as those of nitrification and the fixing of 
nitrogen ; it does not suffice for their explanation to have succeeded in iso¬ 
lating from the soil germs which nitrify or fix nitrogen in vitro. All this 
throws much uncertaint3 r on that which is known, not of the biochemical 
power of many micro-organisms, but rather regarding their actual value 
in the soil. Besides what has already been noted, it should also not be 
forgotten that many of the theories on the processes of the soil are founded 
on phenomena which have taken place and are studied with germs which 
are indeed isolated from the soil but which are made to act in artificial 
solutions which certainly cannot be compared with the circulating solution 
of the soil. 

It is then the insufficiency of the microbial flora recognisable in the 
soil to explain many phenomena which are produced in it which has led 
the author to search for the presence of an eventual or ultra-microscopic 
flora, or better, invisible germs, in the .soil. The method employed was 
a direct method, by filtering soil extracts through a ChambEreand filter 
and by submitting the aseptic filtered liquid to the principal reactions at¬ 
tributed to visible germs, e. g., putrefactive (ammonia, indol, phenol), 
nitrifying, nitrogen fixing. As the filtered liquid contained ammonia and 
nitrites, indol was searched for in a nutritive liquid containing peptone, 
but the result was negative, while there was an abundant formation with 
the non-filtered extract. The sterilised filtered liquid also caused no in¬ 
crease of nitrites in a saline ammoniacal solution also sterilised. 

According to these results the presence of invisible germs in the soil 
should be excluded, but this is not sufficient; it will therefore be interesting 
to follow the results, whatever they may be, of the experiments still in 
progress. 

889 - Modem Commercial Fertilisers in China.— reisner j. n. (Dean, College of Agri¬ 
culture and Forestry, University of Nanking, Nanking, China) in The American Fertiliser 
Vd. I/IV, No. 10, pp. 54 - 57 - Philadelphia, May 7,1921. 

The most potent factor in China’s maintenance of her present agricul¬ 
tural production is her scrupulous care in the utilisation of everything that 
has fertilising value. One of the most important of her fertilisers is night 
soil, the supply of which is cheap, the use of which is well established beyond 
the pale of objection so far as the Chinese are concerned, and will prove 
to be the keenest of competitors when commercial fertilisers enter the field. 
On the basis of a population of 400 000 000 people, an annual production 
of 1073.3 lb. per head (data based on European sources), the total pro¬ 
duction of night soil in China would be 428 120 000 000 lb., of which it is 
safe to say that two-thirds, or 285 420 000 000 lb., is saved and used as 
fertilises: to produce crops. Taking the average of Japanese and European 
figures on the composition of night soil we find that the percentage of ferti- 

[ 888 — 889 ] 



MANURES AND MANURING 


IIII 


Using elements is as follows: Nitrogen 0.63 per cent.; phosphoric acid 0.20 
per cent.; and potash 0.24 per cent. Calculating on the basis of the above 
figures, the amount of nitrogen, phosphoric acid and potash that would 
be used annually would be approximately: 


Nitrogen . 
Phosphoric acid 
Potash . . 


lb 

I Soo 000 000 
570 000 000 
685 000 000 


S 

360 000 000 
57 000 000 
85 000 000 


Total - • 3 055 000 000 502 000 000 


These gold values of the fertiliser elements are secured by using the 
present retail prices of approximately 20 cents per pound for nitrogen, 
10 cents for phosphoric acid and 12 % cents for potash. These amounts 
only represent equivalents, but as such they are important in showing 
the difficulties if not impossibilities attended by the idea of substituting 
in part or in whole modem commercial fertilisers for night soil. 

If we reduce the 428 000 000 000 lb. of night soil produced annually, 
and the estimated 285 000 000 000 lb. used, to Chinese weights, we would 
have approximately 2 149 000 000 piculs (picu 1 = 133 pounds avoirdupois). 
Fresh night soil is usually sold for about six to ten Chinese cents a picul, 
depending upon locality and demand. Taking eight cents as an average, 
which is admittedly too high, the value in silver would be $171 900 000 (1). 
This sum would be more rightly considered the money value of the night 
soil annually used on the basis of the commercial rates at which it is sold. 
It would be very difficult to determine the total money value of the night 
soil that was actually sold, or bartered for, but it would probably not be 
more than one-fourth or one-third the sum above noted, say approxima¬ 
tely $50000000 Chinese currency. It is estimated that from 75 to 
85 % of the Chinese population belongs to the farming classes, and 
if this is the case, the estimate of the percentage of total production used 
and entering into barter or sale is not far wrong. 

From the above it will be seen that the largest part of the annual pro¬ 
duction does not enter into trade and is used where it is produced 
and represents no cash investment. The labor used in collecting, caring 
for and applying to the soil would not be considered by the farmers as 
having a money value. It represents clear gain so far as he is concerned 
and in no sense as costing anything. In other words, about §50 000 000 
local currency would pay for all the night soil that is sold and bought 
annually, and be considered the annual investment in night soil fertilisers. 

But to substitute an equivalent amount of commercial fertilisers for 
the total night soil consumption would require at present prices $502 000 000 
gold against 50 000 000 silver currency, which is itself argument enough 
to prove that the modem commercial fertiliser will not for a long time 


(1) The rhnww or silver dollar of 100 cents = 7s % of Haikwan tael of about a s 6 d 
or U. S. gold S o 61. {Ed.) 
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dispossess night soil from the place it now holds in the maintenance of 
Chinese soil fertility and production of crops. 

It has also been pointed out that China instead of exporting veget¬ 
able meal fer tilis ers such as bean cake, rape seed cake, etc., should use them 
at home. She does use them in very large quantities, but no one knows 
just how large quantities of this class of fertilisers is used. In 1918, accord¬ 
ing to the Customs r ' Returns of Trade " and “ Trade Reports/' China ex¬ 
ported over 16 000 000 piculs of bean cake, having a value of 29 882 829 
Haikwan taels. The total exports of all fertilizing materials of this class 
was over 17 500 000 piculs, with a total value of a little less than 32 000 000 
Haikwan taels. Reduced to pounds and dollars, the yearly export 
averaged 81.92 Chinese currency per 100 lb. Taking the average of 
several analyses, the chemical composition of soy bean cake gives 
nitrogen, 6.62 %, phosphoric acid, 2.20 % and potash, 1.80 %. 
Accepting the relative price for nitrogen, phosphoric add and potash 
as before the war as 20,5 and 5 cents per pound respectively, we 
have a proportion of 4-1-1. Calculating from the above we find that the 
nitrogen was worth 19.4 cents Chinese per pound, phosphoric add was 
worth 14 5 cents per pound and potash, 17.8 cents per pound. Comparing 
these figures with those found in the same way for night soil at 8 cents pel 
picul, we have nitrogen in night soil costing 6.3 cents per pound, phosphoric 
add costing 5.0 cents per pound, and potash 4.1 cents per pound. The 
following table will serve to bring out the contrasts : 

• 

Cost of fertilising constituents in Chinese currency on pre-war basis . 



Prices 

Nitrogen 

(Cents per 
pound). 
Phosphoric 

Potash 


— 


— 

la soy bean cake. 

. . . 19.4 

14.5 

17.8 

In night soil. 

... 6.3 

5.0 

4.1 

Present XT. S. prices in gold . . . - 

. - - 20.0 

10.0 

12.5 


The objection might be raised on the ground that the customs value 
would give a higher value than local market prices. This is probably 
true. Soy bean cake sells in Nanking for from Si.50 to $2 Chinese cur¬ 
rency per 100 lb. But if the figures above are changed on this basis, 
and on the corresponding basis that night soil sells locally at 6 cents per 
picul, the contiast is still more striking. 

The figures given above show again, as in the case of commerdal fer¬ 
tilisers, that the use of night soil is much cheaper than soy bean or any 
other kind of vegetable cake at the same price. More than that, the dif¬ 
ference is marked and places a big handicap on bean and other cake fer¬ 
tilisers in coming into greatei demand. 

The objection is equally pertinent to both vegetable meal fertiliser 
and night soil that they aie both « unbalanced » fertilisers, by which term 
is meant an undue proportion of one element to the other two. In both, 
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the percentage of nitrogen is too great in proportion to the amount of phos¬ 
phoric add and potash, and this has a tendency to emphasise the effect 
of nitrogen on crops which the effects of the smaller quantities of phosphoric 
add and potash cannot counterbalance. The disadvantage of an exces¬ 
sive quantity of nitrogen is, of course, well known, namely, that it produces 
vegetative growth at the expense of the reproductive parts such as seeds, 
fruits, etc. The above statements are in large part true for most of 
the organic fertilisers induding farm manures, green manures, com¬ 
posts, etc. 

Probably China's greatest need in the fertiliser line is a more abund¬ 
ant supply of phosphate and potash to be used in connection with those 
she now uses most commonly, the organic fertilisers noted above. The 
phosphate fertilisers she supplies to a limited extent in the form of 
bones. However, in 1918 China exported — the largest share going 
to Japan — 577388 piculs of raw bones with a value of 1 % Chinese 
cents per pound. The export of raw bones should be prohibited and the 
bone phosphate industry encouraged. Potash is also supplied separately, 
for the most pari in the form of grass ashes. This the Chinese use widely, 
though it is questionable whether they fully appreciate the care necessary 
for properly handling, nor the great ease with which the soluble potash 
leaches away. Hard wood ashes unleached carry from 0.5 to 12 % 
potash and constitute one of the oldest sources of potash as a fer¬ 
tiliser. Large deposits of both mineral phosphate and potash salts, 
have been reported but they have nevef materialised. 

Considerable experimental work will have to be done in the whole 
matter of fertilizers in China, but it seems fairly safe to predict a big need 
for botli phosphate and potash which the farmers will be willing to meet, 
when once shown they are profitable when used in connection with thdi 
present fertilisers. This will create a considerable demand, which will 
have to be met in some way or other, possibly importation from abroad 
if the supply cannot be found in China. 

It would seem then that China must continue her centuries-old use 
of night soil to maintain the fertility of hei soil, and to keep np her agricul¬ 
tural production; that neither modem commercial fertilisers nor vegetable 
meal fertilisers can compete with night soil, and that her greatest needs 
at present are independent supplies of potash and phosphate to use 
in conjunction with the organic fertilisers, upon which she mostly 
depends. 

Finally, the export figures for China during 1919 indicate the amount 
of fertiliser material exported from China for this year. Attention should 
be called to the fact that the largest part by far of these exports, was 
from Manchuria — and must not be taken as indicating the condition 
of supply in China proper, where six-sevenths of the population lives 
on one-third of the area. The fact that in one year China exported over 
1500 000 tons of vegetable cake fertilisers and over 50 000 tons of bones, 
is impressive, to say the least. 
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Chinese exports of fertiliser materials in 1919. 

Piculs Haikwan Tads 


Bean cake . - • ■ 
Peanut cake . • . 
Rape seed cake . • 
Sesamum seed cake 
Other kinds of cake 


20 724 769 
311 231 
536 613 
308 
1 264 230 


M 173 118 
479 490 
737 650 
345 
2 091 270 


Total vegetable cakes .... 22836151 

U. S. equivalents: 1 522 460 Ions : 63 251 616 gold dollars . 

Piculs Haikwan Tael 


47 481 873 


Bones 808368.. 1066513 

U. $. equivalents : 53 893 tons : 1 375 800 gold dollars. 


What is needed now, so far as the problem of the use of commercial 
fertilisers in China is concerned, is a careful, scientifically-con ducted se¬ 
ries of experiments to determine to what extent the use of modem 
fertilisers would increase production. The China market for commercial 
fertilisers will always be an unknown quantity until these data are secured. 
In the meantime the demand for food production in China will increase, 
not only because of her rapidly increasing population, bat because of her 
rapidly extending industrial development along modem lines. 


890 - The World’s Synthetic Nitrogenous-Fertiliser Industry. — 1. Wa^r, b , Foi- 
schritte der anorganischen Grossindustrie wahrend des Weltkrieges: Stikstoff und seine 
Yerbindungen, in Chemiker Zcitung, Year 44, Nos. 102,105,106,108, no, 116,122, 124, 
127, 128, 129, 130, 134, 135, 4 figs., Bibliography of 589 publications. Gothen, Aug.- 
Nov., 1920. — II. Meingast, R., Die Fortschritte der elektrochemischen Industrie in 
den Jahren 1916-1919, Ibid., Nos. 150, 153* 3 figs., Bibliography of 124 publications, Dec., 
1920. — III. Wichern, G., Bericht iiber die Fortschiitte der Diingemittelmdustrie in 
den Jahren 1913-1920. Ibid., Nos. 10 and 16, Bibliography of 141 publications, Jan.- 
Feb., 1921.— IV. Escarp, J., Utilisation industrielle de la cyanamide, in Le phosphate 
et les engrais chimiques. Year 30, pp. 110-112. Paris, April 1921. 

I. Progress of the inorganic chemicae industry during the 
War:— Nitrogen and its compounds. — Interesting review of all the 
patents and methods of the modem synthetic-nitrogen industry; it con¬ 
tains technical, commercial and agricultural information. Only that 
portion which relates to nitrogenous fertilisers and agriculture are reviewed 
here (1). — 


(1) Nitrogenous fertilise! s are at present divided into 3 classes, according to their origin :— 
1) Minerals; 2) by-products of dry distillation ; 3) Synthetic. The Review of July-Sept., 
* 9 * 9 * No. 834, has already dealt with the processes of combination of free atmospheric ni¬ 
trogen ; they may at present be divided into 5 groups or principal methods:— 1) Nitric 
method of direct combustion in the electric arc (Birkeland-Evde, Schonherr, Pauling 
Wielgolaso processes); (2) cyanamide method (Frajstk-Carq, Polzenit s, Carlson) \ 
{3) method of azides (Serpeck) ; (4) method of synthesising ammonia (Haber, Claude, 
Casalb>; (5) Cyanide method (Bucher). 

From ammonia, produced in any way, nitric acid is obtained in great quantity 
[ 889 - 890 ] 
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During the war the requirements of explosive factories and those 
of agriculture on the one hand and the difficulties of sea-borne trade 
on the other gave an enormous development to the nitrogen industry 
all over the world and especially to the cyanamide industry, for the direct 
ammoniacal method was only employed in Germany and the other methods 
made relatively little progress. According to W, S. Eandis of the American 
Cyanamide Co., the annual production of works using synthetic processes 
in the whole woild has increased from 83 680 tons in 1913 to 271170 at 
the beginning of 1916. The recent world-production of all nitrogenous 
fertilisers expressed in thousands of tons of nitrogen is summed up as 
follows (2) : — 



^ 1919 

1 1918 

1917 

|* 1914 

(r) Chile saltpetre . 

. . . 520 

1 

500 

372 

368 

(2) Ammonia by distillation .... 

... 350 

350 

461 

2 bo 

(3) Calcium eyinamide. 

. . . 3 13 

1 265 

1S6 

28 

(4) Nitrogen by the arc pi0cess , . 

... 15 

15 1 

[ 34 

10 

(5) Haber ammonia. 

. . . 109 

109 | 

| 114 

II 

6. Other synthetic piocesses . . . 

... — 

1 ■ 1 

39 _ 

-1 - 


| 1337 

1 239 | 

1 »«C 

677 


As regards the productive efficiency of these fertilisers it is known 
from experiments made in central Europe that in 1914 the surplus due 
to the effect of Chilean nitrate varied between 15 and 83 %, compared 
with the crop without nitrate ; in 1915 the surplus due to sulphate of am¬ 
monia was from 10 to 117 %. 

According to Gereach, sulphate of ammonia has a fertilising effi¬ 
ciency of 89 % of that of nitrates of soda and of lime and from 76-80 % 
of that of calcium cyanamide. According to Caro, one ton of synthetic 
nitrogen used as a fertiliser produces an average increased yield of 
30 tons of cereals and 100 tons of potatoes. According to Bites it would 
produce, in central Europe, the following surplus yields : — 


For wheat. 18 tons of grain pins 40 tons of straw 

» barley. 24 » » » * 30 » » » 

» oats. .. 24 » » » » 34 » » » 

» potatoes.129 » » tubers » 40 » » leaves 

» sugar beet.... 150 » » roots » 199 • » » 

» matigrpTg ..... 24Q 9 » » » 75 » » » 


by catalytic oxidation {Ostwald-Bauer, Frank-Caro processes) and from it is obtained the 
greater part of the synthetic nitrates used as fertilisers. Agriculture employs 4 / s of the nitui 
genous compounds at present produced Cf. Bosch, Nitrogen in economics and techno'otry 
in Zentral-Blatt fur die Kunstdunger-Indu stne , Year 25, No. x, p. 3. Frankfort, Jan, i«ri 
(Ed) 

(2) The data for 1917 are quoted from 22. 1919, No. 834. For comparisons, see *— I c 
xer]s ation \it Institute of AGRICULTURE, Mouvement Inter national des engines et des firodu’f<> 
chimiques utiles d Vagriculture. (Ed.) 
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The great development of synthetic nitrogen has even led to the in¬ 
vention of special machines and a special mechanical construction industry. 
On the other hand out of 173 Chilian nitre-beds actually in existence, 
less than 60 were being worked in 1919 and this was as much due to the 
competition of synthetic nitrogen as to the lack of fuel, the difficulties 
of commerce and the European political and financial instability. How¬ 
ever an Institute cientifico e industrial del Salitre has recently been created 
in Chile with the object of studying technical improvements and of in¬ 
creasing the possibilities of competition by Chili saltpetre, of which, how¬ 
ever, according to Waeser, synthetic products need not be afraid. 

Numerous experiments have been made and there has been much 
discussion to facilitate the inoffensive application and action of synthetic 
nitrogenous fertilisers. Opinions differ regarding the caustic and poisonous 
effect of calcium cyanamide in the factories, especially on workmen who 
consume alcoholic beverages. To prevent injury to the country people 
who spread calcium cyanamide in the fields a special competition with 
prizes was held in Prussia in 1915, but without result. Cajro affirms 
that the best method for giving immunity is granulation with 3 to 4 % 
of heavy oil, since any treatment with water or with hygroscopic salts 
would have the defect of causing a loss of nitrogen. 

Winterpeed mixed calcium cyanamide with dolomitic sand. Neuss 
and SriEGEER add to it peat and the last water of extraction of potassium 
salts. Steimmig adds to it soda salts containing water of crystallisation 
and Waage prepares briquettes and tablets with calcium cyanamide, 
basic slag or finely ground phosphorites, a potassic solution, molasses, etc. 

The granulated Norwegian product contains 1.6 % of nitrogen and 
only 9 % of dust, whereas calcium cyanamide treated with lime contains 
44 %. Other methods of granulation are employed in North America 
and in France. But mechanical spreading is considered the best means 
of preserving the health of the workmen. 

Much has been written regarding the use and the fertilising powei 
of calcium cyanamide, or simply cyanamide (if prepared by the Frank- 
Caro process), or calcic nitrogen (Stickstoffkalk if prepared by the Poe- 
zEntus process). According to the author, the analytical determination 
of the dicyanodiamide (irreversible polymer of chemically pure cyanamide) 
which is considered to be poisonous, has a special interest (1). 

(1) The poisonous effect of dicyanodiamide on plants is disputed:— Ulpiani denies 
it absolutely and also Perotti and Guillin. Prom the results oJt his experiments. Ulpiani 
concludes that the cyanamide oi calcium cyanamide passes early in urea in the soil whenever 
the soil is not poor in colloids; that opinion is shared by Happen On the other hand the cya¬ 
namide would be poisonous when it remains unaltered as in excessively sandy soil. However, 
it is to be presumed that much of the want of success of cyanamide in these soils, attributed 
to the poisonous action of dicyanodiamide or to lack of microbial activity, is due to the ab¬ 
sence or rareness of colloids. (Cf. Soave, Chtmica vegetate ed agraria Unione fipografica edi- 
trice. Turin, 1915, Vol. II, p. 245). 

On the other hand, according to the experiments of Cowie at Rothamsted, dicyano-' 
diamide does not decompose in the soil and exerts a depressing action on the ammonification 
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Cyanamide is now used as a source of ammonia, nitrates and urea, 
which contains 46.7 % of nitrogen and is already used with good results 
as a fertiliser and a food. But owing to that high content urea is only 
applied to the soil, mixed with powdered lime or other inert matter. 
After having passed in review recent progress and recent works on agri¬ 
cultural chemistry relating to the questions the author sums up the de¬ 
velopment of the nitrogen industry in the various countries of the globe. 

Germany . — The two great syntheses employed in that country are 
that of cyanamide, usually by the Frank-Caro process and that of the 
direct production of ammonia by the Haber-Bosch process. The direct 
oxidation of nitric nitrogen in the voltaic arc would require a large consump¬ 
tion of power; therefore very few factories utilise the Pausing process. 

The cyanamide industry is oldest in Germany': it was tried be¬ 
fore 1904. 

The direct synthesis of ammonia developed enormously 7 during the 
war; it is carried out on a large scale by the Badische Amlin mid Soda - 
Fabrik at Oppau and Merseburg using the Haber-Bosch process, special 
at present to Germany and which requires cheap coal and not electric 
power. 

The Badische Co . prepares sulphate of ammonia (1), by double 
decomposition with local gypsum, and it also manufactures urea (44.66 % 
of nitrogen), nitrate of urea (34.15 %), chloride of ammonium (26.42 %), 
artificial nitre (16.5 %), double nitrate of urea and calcium (35 %), 
superphosphate of urea, bicarbonate of ammonium, ammonium-potassium 
nitrate, sodium-ammonium nitrate, nitrosulphate of ammonium, etc. But 
agriculture has still a certain mistrust of these new fertilisers, and therefore 
experiments and propaganda are necessary. 

The Nitrogen Syndicate (Stickstoffsyndikat G. m. b. H.) with a capital 
of 1 066 500 000 marks was established in Germany on May 8, 1919 under 
the auspices of the Badische company. 

Before the war (1913), German agriculture consumed about 180000 
metric tons of nitrogen combined with artificial fertilisers (400 000 tons 
of sulphate of ammonia, 560 000 of Chili saltpetre and 15 000 of synthetic 
products) and imported almost as much nitrogen with forage. In 1919, 
according to the Syndicate, the annual productive capacity 7 of Germany 


was about 

Synthetic nitrogen by the Haber process.300 000 tons 

» » > > cy anamid e ».100 000 » 

» » » » dry distillation .100 000 » 


of protein matter, on nitrification and on vegetative growth (72. Oct., 1919, No. 1098). Eem- 
mermann concludes from pot experiments that granulated cyanamide was injurious on account 
of its dicyanodiamide content which generally counteracts the power of assimilation (Chtnu - 
scher ZcnUalblalt , Year 91, Vol. 3, No. 26, Wissenschaftlicher Teil, p. 940, Berlin, Dec 29, 
1920). (Ed.) 

(1) This ass idation of synthetic ammonia with the Solway soda process in the great 
work shops of Oppau, is, according to Partinton, who described it, one of the most interesting. 
Cf. Journal ot Chemical Industry, v. 40, N. G, p 99 London, March 1921 {Ed ) 
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It is true, however, that in 1919 the real production was only 100 000 
tons, which owing to difficulties in importing, caused a great decrease 
in the cons ump tion of nitrogenous and phosphatic manures in Germany (i). 

The German water-power resources are estimated by Haubfass at 
about 11400 000 H.P. of which about 4 000 000 are already developed (2). 
The largest electric generating stations in the world is being built in Ba¬ 
varia ; its capacity is 6 000 000 kilowatts ; at present mixed plant, both 
hydraulic and steam, is used and the station is subsidised by the State. 
For storing power Unruh has proposed to electrolyse the water and trans¬ 
mit the gas by means of a system of pipes to the place of consumption. 

Austria-Hungary. — The Economic Union of the Fertiliser Industry 
was founded in 1918 at Trieste with factories spread over the old Austrian- 
Hungarian Empire. In the same year a factory was already working at 
Jablonica (Bosnia) and another at Bory (Galicia); the latter utilised the 
Moscicki process and produced annually 225 wagons of ammonium 
nitrate (3). 

Bulgaria possesses one factory that makes carbide and chemical 
fertilisers at Poruschtiza. 

Russia. — In 1917 a Company for working the Birkeuand-EydE 
process was formed at Petrograd, and the construction of a factory on the 
White Sea was proposed. A Russian Commission was sent to Germany 
to study there Meiner's new process in the Skoda works. 

Finland. — The proposed utilisation of the falls of the Imatra would 
yield 118 000 H.P. and those at Wych 600 000. A special Commission 
will decide whether the Haber process or the American cyanamide process 
will be adopted. 

Norway . — This is the country of the arc process. The available 
water power totals 7500000 H.P. of which is 1.34 million H.P. is easily 
ultilisable and capable of furnishing about 5 000 000 kilowatts. 

The cost of installation varies between 250 and 400 crowns (1 crown = 
1.101 shillings at par) per kilowatt and the cost of working, including amor¬ 
tisation, between 10 and 15 % of the former. The current thus costs 
from 45 to 60 crowns per kilowatt year. In 1918, the Norwegian Nitrogen 
and Hydro-electric Power Company at Notodden, formed mainly with French 
capital, produced 350 000 H. P., which it intends to increase to 515 000 ; 
it is therefore the most powerful electric group in Europe. Another 
large company, the Norsk Hydro Elektrisk Kvaelstof Aktieselskab of Tele- 
marken can produce annually 100 000 to 120 000 tons of synthetic nitric 
acid by the Birreeand-Eyde process ; a very large portion of it is trans¬ 
formed into Norwegian saltpetre (nitrate of lime with 13 % of nitrogen). 


(1) That is why an active propaganda was undertaken for tire fixing of nitrogen by bio¬ 
logical means with leguminous plants chiefly lupins. See R., Feb., 1931, No. 119. (Ed.) 

(3) Bor the utilisation of water-power, see also R., Oct., 1919 No. 1096. (Ed.) 

(3) Two large cyanamide factories also exist at Sebenico aud Spalato (Dalmatia): their 
annual capacity is $.6 000 tons (Giornale di chimica industrials ed appheata , Year 3, No. i t . 
p. 23. Milan, Jan. 1921). (Ed.) 
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nitrate of soda and nitrate of ammonia, the production of which tends 
to exceed that of Norwegian saltpetre. In addition, Norway produces 
annually 700 000 to 800 000 tons of cyanamide lime and the factories of 
Odda, since 1915, carry out granulation with satisfactory results. 

In Norway, English and German companies, are also making synthetic 
nitrogenous products. The Norwegian-Icelandic Titan has also been form¬ 
ed for utilising hydraulic power in Iceland. 

In 1918, the Consumers 9 Union of the Norwegian Agricultural Society, 
which has branches in Sweden and Denmark, founded at Bjolvefos, a 
co-operative factory with 43 000 H.P.; its annual production is 36 000 tons 
of cyanamide and 6000 of sulphate of ammonia. Recently the Norsk 
Nitrid A.-S. of Eydehavn has undertaken the manufacture of aluminium 
nitride by the Serpeck process. 

Before the war Norwegian agriculture consumed 6000 to 7000 tons 
of nitrogenous fertilisers; in 1919, it consumed 80 000 tons of synthetic 
nitre, 2500 of granulated cyanamide, 43 000 of superphosphate and 2300 
of cyanamide powder, used as a weed destroyer and made by the North 
Western Cyanamide Co. of Odda (1), 

Sweden. — The production of cyanamide is especially developed 
in Sweden; the amount at present produced is 21 000 tons. ^ The first 
large factory for atmospheric nitrate is expected to start working in 1923, 
and should produce 33 000 tons a year. 

In 1919, the consumption of cyanamide was about 100000 tons; 
for this reason the State is giving subsidies to favour home production. 

United Kingdom. — The British Empire has water power reserves 
estimated at 50-70 million H.P., and it is proposed to establish an Imperial 
Water Power Board . Hydraulic power in Scotland could be obtained at 

a cost of £40 per H. P, or — — d. per kilowatt-hour. 

o 5 

The Nitrogen Products Carbide Co. a long time ago founded on important 
factory at Dagenham where it nitrifies ammonia derived from Scandinavian 
cyanamide. After 1915 the Nitrogen Products Carbide Co., which amal¬ 
gamated in 1919 with the Alby United Carbide Factories Ltd., established 
a large cyanamide factory at Workington, intended to render England 
independent of Chile saltpetre. As there was a lack of nitrate during the 
war it was constantly necessary to manure with sulphate of ammonia 
and now the use of cyanamide is suggested to remedy the injury caused 
by prolonged use of ammonium sulphate. 

The Nitrogen Committee, appointed in June 1919 with the object 
of promoting the installation of synthetic nitrogen factories in England, 
has taken up this interesting question and recommended, meanwhile, 
the foundation of the large factory of Billingham for the production of 
ammonium nitrate. Manchester has a nitric nitrogen factoiy which 


(1) In 1920, Norway exported in round figures 117 thousand tons of norge, 18.6 of nitrate 
of soda, 20.2 of nitrate of a mmo nia (Chemical Trade Journal and Chemical Engineers, Vol. 88 , 
No 1770, p 359 London, April 1931. (Ed.) 
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bums directly air in the electric arc, according to a direct process of the 
International Nitrogen and Power Co. of London, considered as very eco¬ 
nomical, in spite of the high cost of electric current in England. The ex¬ 
periments made to introduce the Haber process have had no results up 
to date (i) (2). The Nitrogen Committee ended its report by recommending 
strongly the creation of a rational synthetic nitrogen industry and the 
unification of English electric services. 

Denmark. — The need for fertilisers has increased considerably in 
Denmark. Since 1918 the Government and the Danish Society have 
encouraged the installation of an experimental synthetic factory. But 
much Danish capital is employed in the Fosseakeiesclskabet Island , which 
proposes to use the Thingvalla falls to furnish power to a factory which 
will supply Iceland and Denmark with synthetic nitrogenous fertilisers. 

Holland . — Before the war, this country consumed 100 000 tons 
of Chile saltpetre and 40 000 of sulphate of ammonia. The restrictions 
imposed during the war have turned public opinion towards independence 
of foreign nitrogen. The Dutch Commission which dealt with the question 
concluded its report by recommending a preliminary investigation regarding 
the possibility of collecting organic waste (urine and peat litter), and the 
creation of factories to use the cyanamide or cyanide processes. The 
Naamboze Vennootschap Sticksiofbindings-industri, of Dordrecht with a 
capital of 10 million florins (1 florin = 1.652 shillings at par), is to pro¬ 
duce, by means of an American process, 2500 tons of fixed nitrogen at 
a price fixed by Government, which is subsidising the Company. In addi¬ 
tion, 12 500 tons of sulphate of ammonia will be obtained by the cyanide 
process. There are no cyanamide factories. 

France . — France is very rich in hydro-electric power the reserves 
being estimated at 10 million H. P. In 1914 only 805 000 H. P. was 
utilised, representing a capital of 350 million francs. At present about 
1.5 million are used derived from rich alpine hydraulic reserves, which 
are utilised by two important French synthetic establishments, that at 
Notre-Dame de Brian9011, which produce cyanamide lime by the Frank- 
Caro process, and that of Roche-de-Rame, which produces nitric acid 
by the Pauung process. During the war only cyanamide was made, the 
production rising from 8000 tons in 1913 to 100 000 in 1918; however, 
since 1909, there has been an aluminium-nitride factory at Mulhouse, 
working on the SerpEk process, the patents of which now belong to the 
Societe d*aluminium frangaise. 

In France nitric acid is generally made by catalytic oxidation rather 
than by direct combustion. In 1915-1916 the French Government request¬ 
ed the Anglo-Norwegian Nitrogen Product and Carbide Co. to instal in France 

(1) At present, however, the English Cumberland Coal, Power and Chemical Co.. Lid., 
which controls the English rights of the Claude process, which uses higher pressures than 
the Haber process is about to instal works in Cumberland {The American Fertilizer, Vol. 54, 
No. 1, p. ?6 f Philadelphia, Jan., 1921. {Ed.) 

(2) A modification of the Haber process is being toorked by Brunner Mond and Co., 
but with what results is not yet known. {Ed.) 
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factories to make cyaaamide, nitric add and nitrates by the processes 
worked out at Alby and Odda. It was intended to use the BirkELANd- 
Eyde process in the Pyrenees. In 1919, among many French companies 
was founded the Company for the investigation of nitrogen , with the object 
of dividing between the associated Companies the Haber patent, obtained 
from Germany under the Peace Treaty. 

Recently G. Claude, who synthesises ammonia at high pressures, 
has proposed to prepare chloride of ammonia with synthetic ammonia, 
by the Solway soda process, in place of the sulphate, so as to obviate 
the high cost of sulphuric add. 

According to TissiER the requirements of nitrogenous fertilisers 
in France in 1913 was 70 000 tons. 

Switzerland. — According to Agthe production by the Haber process 
is not economical in Switzerland ; the same is true of the arc process and 
FiERZ thinks that the same applies to the Serpek process. On the other 
,hand the cyanamide process is economical. Winteler estimates that 
the average cost of installation in Switzerland is 500 fr. per hydraulic 
H.P. and consequently a cost for current is 62.50 fr. per H.P- year, or 
x centime per kilowatt-hour, a cost which will bear comparison with 
that in Norway. 

Switzerland produces much caldum carbide but only 10 000 tons of 
cyanamide, of which 8000 tons, aie consumed in the country. At Chippis 
and at Bodio nitric add is made for the army by the Pauling process. 

Italy. — This country was the first to start the real cyanamide in¬ 
dustry by the Frank-CarO process. In 1918 the old Society Italiana dei 
Prodotti Azotati of Piano d’Orte raised its capital to 9.9 million lire; it 
had produced 14 000 tons in 1914. The Firm of Rossi of Legnano, which 
raised its capital to 20 million lire in 1920 makes nitric add by the Pauling 
process and nitrate of potash and ammonia. An important dectric es¬ 
tablishment will be created at Domaso (1). 


(1) Parsons states that the Italian chemical industry -will be very successful {The Journal 
of Industrial and Engineering Chemistry , Vol. 12, No 9, p. 907, Easton, Pa., Sept., 1920) 
Five cyanamide factories are at present working in Italy ; th£y produced, in 1919.16 800 tons 
of this product (Ministry of Industry and Commerce, Annuarto per le Industrie chimtche e 
farmaceutiche , V. 2,p p. ri2 and IT3. Rome, 1919) and 28 000 in 1915. A sixth factory is 
undet construction at Domodossola and the productive capacity of the 6 factories is estimated 
at 80 000 tons of cyanamide. 

The two factories of the Firm of Rossi produce nitric acid. 

As in many other countries, the important question of synthetic nitrogen has led, also 
in Italy, to the creation of a Commissions per Vazoto, appointed in December, 1919. After 
its return from Germany it made the following recommendations :— that the national produc¬ 
tion of synthetic nitrogen should be increased so as to meet the requirement of 50 000 tons 
forecasted for a few years hence; that the synthetic ammonia method should also be used by 
the use of electrolytic hydrogen (Giornale di Chimtca Industrials ed appheata , Year 3, Nos. x 
and 2, pp. ao and 64. Milan, 1921). A new element ary synthetic ammoniacal process of Casale, 
based on the same catalytic synthesis as that of Haber, but preferable to that of Haber 
and Claude on account of its economy and simplicity, is being discussed in Italy; it has 
already been tried with success by the Idros Co at Tend: the patent has been bought abroad 
but with reservation of the right of manufacture in Italy. {II Coltivatore , Year 67, No. 16, 
p. 499. Casalmonferrato, June 10, 1921). {Ed) 
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Spain . — The Compania Naearra de Abonos Quhnicos of Pampelune, 
founded in 1918, projected the construction, at Viana, of the first factory 
of atmospheric nitric acid and its derivatives, working on the Norsk- 
Hydro patents : the river Ebro supplies 8000 H.P. The second factory 
(75 000 hydraulic H. P.) is to be installed at Berida and the third at Corcu- 
bion. 

In 1918, Spain consumed 60 000 to 70 000 tons of sulphate of ammo¬ 
nia, chiefly in the ricefields of Valencia. 

United States . — The development of industrial synthesis in the U. S. 
is of special interest. The first products were manufactured by the 
American Cyanamide Co ., founded in 1907, which produced in 1913, with 
power furnished by the Niagara falls, 64 000 tons of cyanamide by the 
Prank-Caro process. During the war the great industry of catalytic 
ammo nia oxidation using ammonia obtained from cyanamide and coke 
ovens developed to such* 5 an extent that 5 big works capable of pro¬ 
ducing 225 000 tons of nitric acid annually were working in 1918. In 
1917 the above mentioned company and the Government founded the 
Air Nitrates Corporation with the object of creating large cyanamide fac¬ 
tories ; in 1918 the Muscle Shoals factory on the Tennessee, in Alabama 
(Nitrate Plant No. 2) was working; it cost $18.6 million (1 dollar = 4.86 
shillings at par), employs 34000 workmen, and produces, with 90000 
kilowatts, no 000 tons of nitrate of ammonia annually. The America# 
Government spent another $20 million on the factory at Sheffield, Alabama, 
which can produce 220 000 tons of nitric fertiliser by the General Chemical 
Co ., process, based on that of Haber, recognised as unexceptionable by 
Parsons. 

The Bucher cyanamide process, favourably reported on by Parsons, 
has recently become very important; it is worked by the Nitrogen Products 
Co. and produces cheaply by the thermic method. Cyanide of ammonia, 
urea, and, with the help of current, oxamide, a substance almost insoluble 
in water Whidi forms, according to Bucher an excellent fertiliser, are 
obtained. Recently the U. S. Government has devoted $70 million to " 
the installation of synthetic nitrogen works, and has established a Nitro¬ 
gen Commission. Parsons estimates the cost of production of 1 ton in 
America as follows (page 1123). 

The hydraulic power utilised in the United States up to 1917 amounted 
to 4.4 million H.P. But the American Cyanamide Co. also works on the 
Canadian side of the Niagara Palls and in the port of New York, where 
the Ammo-Phos-Corporation will prepare phosphate of ammonium (Ammo- 
Pftos) by the Washburn process. 

The arc process is little used. There are 3 small factories, subsidised 
by Government, which produce 2 000 to 3 000 tons of nitric acid by the 
WieiXjOIvAski process. w 

One third of the total production of synthetic nitrogen in the whole 
world is famished by the United States, where the production is more t han 
three times the requirements of the country, in spite of the still very con¬ 
siderable imports of Chile saltpetre, * 
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Process 



Voltaie are 

Cyanamide 

Haber 

Gen. Chem. Co. 

Products: 

HNOj 96% 

1 

nh 3 

NH3 35 % 

nh 3 

Power required. 

10.5 

2.2 

0.2 

0.2 

Installation capital . . dollars 

I 410 

440 

540 

300 

Cost of working » 

170 

150 

119 

97 

Products: 

HNO3 96 % 

HNO3 96 % 

HNOj 96% 

HN 0 3 96% 

Power required. 

10.8 

2-3 

0.3 

0.3 

installation capital . - dollars 

1550 

67O 

570 

520 

Cost of working » 

220 | 

270 

2JP 1 

217 


Canada. — Estimates of the water power vary between 14 and 18.8 mill* 
ion H.P. Of these, 2 million H. P. is already developed and another million 
is being developed. It is proposed to use the gassy springs of pure nitrogen 
in the Fraser valley, in British Columbia, and those of the islands in the 
gulf of Georgia, for the manufacture of cyanamide. In British Columbia, 
which possesses 3 million hydraulic H.P., of which "only 250 000 are utilised, 
the American Cyanamide Co. produces cyanamide from which it makes 
fctric acid, nitrates, urea, phosphate of ammonia, etc. A factory is also 
% be constructed to produce 2000 tons by the Wielgoiaski process. 

South America. — No factory is known to be already working. In the 
Argentine there is talk of using the Iguazu falls, which resemble those of 
Niagara. In Brazil there are 10 large falls which could supply 26 million H.P. 

Asia. — Turkey does not possess any establishments of the kind. 
In Japan for some years now the Nippo-Tisso-Hyrio-Kabushiki-Kaiska 
(I/imited Company of Nitrogenous Fertilisers), of Osaka, has produced 
cyanamide by the Frank-Caro process. The same applies to another elec¬ 
trochemical company. A new factory was installed at Fukui in 1918, so 
that Japan also is progressing towards real or potential economic indepen¬ 
dence as regards nitrogenous products. Up to the present the arc process 
is not used industrially, but the Government is constructing a factory 
to use the Haber process or its American modification. 

There is glso talk of constructing a fertiliser factory in Korea. 

In British India the projected factory at Burhar should supply 5000 
tons of cyanamide per annum, to be used directly or to be transformed 
into ammonia salts, especially for manuring ricefields and sugar cane, the 
relative production of which is very low compared with that of the neigh¬ 
bouring Dutch Colonies. 

Africa. — In the south there are two English companies which produce 
2000 tons of sulphate of ammonia and work the local mines of ni¬ 
trate of potash. Another company, was formed in 1919, to produce 
fertilisers in Egypt. In the Canary Islands large quantities of fertilisers 
are used for the banana crop. 

Oceania. — Already nitrated lime has been produced in Oceania. 
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II. — Progress or the electrotechnical industry erom 1916 
to 1919. — This is another interesting review of the whole electrotech¬ 
nical industry during recent years, with information regarding new in¬ 
ventions and patents. The following is an abstract of the parts most 
interesting from an agricultural standpoint avoiding repetition of the in¬ 
formation already* given above. 

Contrary to the opinion of Dolch, Meingast considers that the 
Swedish Carlson process is the best for the preparation of cyanamide. 
Liechti and Truninger are of opinion that to estimate the commercial 
value of cyanamide, at least as much importance should be attached to the 
determination of dicyanodiamide as to the determination of the total 
nitrogen. Numerous contradictory experiments made with cyanamide 
could, according to Meingast, be probably explained by the different 
content of the cyanamide in dicyanodiamide, which is considered to be 
poisonous. The experiments of the Swiss Establishment of agricultural 
Chemistry at Beme-Tiebefeld that Truninger has reported, have shown, 
according to the author, that dicyanodiamide has a specially poisonous 
effect on oats. For spreading cyanamide in the fields, HusEn recommends 
that the workman should be powdered or greased. 

In Germany the Nitrogen Syndicate has fixed the proportion 8 : 9 :10 
between the unit prices of cyanamide, ammoniacal and nitric nitrogen. 

Andreessens deals theoretically with the voltaic oxidation of nitrogen 
and shows that the greatest yield is obtained with a mixture of equal 
parts of nitrogen and oxygen ; this is why the synthesis of cyanamide 
should exist in the industry side by side with voltaic oxidation. 

III. — Review or the progress or the eertiliser industry rrom 
1913 to 1920. — WiCHERN gives information regarding the progress made 
by the potassic, phosphatic and nitrogenous fertiliser industries. We 
restrict ourselves here to nitrogenous manures, for which the author refers 
to the previous review of Vaeser. 

Artificial nitre, unlike natural nitre, does not contain injurious chlo¬ 
rates. Nitrate of ammonia, a concentrated fertiliser, cannot be transported 
because it is explosive and hygroscopic. Ammonium-potassium nitrate 
with 15 % total nitrogen, half nitric and half ammoniacal, and with 25 % 
of potash, and ammonium-sodium nitrate, with 19 % of nitrogen, has not 
the same obnoxious proporties as nitrate of ammonia. Nitro-sulphale 
of ammonia (1), with about 27 % of nitrogen, and chloride* of a mmo nia, 
owing to their novelty, have not yet obtained favour with farmers who 
remain faithful to sulphate of ammonia. Urea, with 47.6 % of nitrogen 
is the richest of nitrogenous fertilisers; it is generally prepared industrially 
by the reaction of ammonia in carbonic acid in a dosed heated chamber 
and then distilling the product at 8o° C, But the hygroscopitity of urea 
prevents its use as a fertiliser, so nitrate of urea and calcium is prepared, 


(1) Germany ceded this fertiliser to Belgium, including it in the war indemnity {Journal 
ds la Soci&i Nationals des agriculicurs da Belgique, Year 3, No. 17, p. 121. Brussels, Apr. 1921). 
{Ed.) 
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which contains 34 % of total nitrogen (7 % in nitric form), is 
easy to spread and to store (1). Bicarbonate of a mmo nium is also 
prepared (2). 

In spite of the development of the direct synthesis of a mmo nia the 
cyanamide process is still very important, because it supplies a directly 
utilisable fertiliser which does not require subsequent transformation. The 
principal drawback to cyanamide is its extreme fineness of division and 
to obviate this, treatment with neutral oil is used and will continue 
to be used successfully. It would be interesting to find a means of neutra- 
ising the calcium oxide without altering the cyanamide. 

If bricks of cyanamide are prepared a granular product with only 
9 % of dust (against 44 in the oiled product) can be obtained but the process 
is very expensive. 

A new nitrogenous superphosphate has been obtained by mixing 
superphosphate with synthetic urea. It is very hygroscopic but several 
patents have been taken out to obviate this defect; its richness in nitrogen 
renders it easily negotiable and exportable. Mxtures of superphosphate 
and cyanamide are not recommended owing to the reversion of the phos¬ 
phoric acid. 

If superphosphate is saturated with ammonia, Gerlach ammo¬ 
nium phosphates are obtained. This contains on an average:—2.-42 % 
hygroscopic moisture; 33.71 % sulphate of ammonia; 2.74 % bical¬ 
cium phosphate; 30.1 % tricalcium phosphate; 22.55 % calcium 
sulphate; 2.96 % phosphates of iron and aluminium; 4.26 % silicates, 
etc. The phosphoric acid of the original superphosphate is effectively 
retrograded, but 16.27 % (out of 16.73 % total) is soluble in a 2 % 
citric-acid solution. Of the ammouiacal nitrogen 6.47 % (total 6.61 %) 
is soluble in water. 

Cultural tests, using equal contents of nitrogen and phosphorus, 
have proved the equality in fertilising efficiency of Gerlach ammonium 
superphosphate and the ordinary mixture of superphosphate and ammo¬ 
nium fertiliser. Another similar product has been prepared by Willson 
with double superphosphate and ammonia gas. 

The Gerlach process, which is not yet used industrially, has against 
it the fact of phosphoric reversion. But Klingbiel concludes from one 
of his investigations that the method of estimating superphosphate used 
at present in Germany, which is based exclusively on the estimation of 
the water-soluble acid, requires to be modified. This is so much the case 
that since August 1, 1919 (thus satisfying an old desire of local manufac¬ 
turers) citric-soluble phosphoric acid is just as dear in Germany, which is 


(1) Urea affords gieat promise as a fertiliser for tobacco. See 2?., May, 1921, No. 394. 
{Ed.) 

(2} As well as BtiRKEXSER’s salt, which is a mixture of sulphite and sulphate of ammo¬ 
nium (Ghegoirb, Les engrais nouveaux, in Annates de Gembloux , Year, 2 7, Nos. 3 and 4, 
Brussels, 1931 in which all the sjruthetic products are dearly reviewed). [Ed.) 
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all the more opportune because at present German phosphorites, rich in 
iron and aluminium, are increasingly exploited (i). 

IV. — Industrial use of cyanamide. — Review of a' recent book 
by Escard (2). 

Cyanamide, in powder, easily carried away by the wind, requires 
transformation. The most simple operation is granulation. Modem 
g ranulat ion processes allow granulated cyanamide to be obtained at 
a high strength (19-20 % of nitrogen) with a high content of calcium oxide 
which facilitates a return to the dusty state as soon as it is incorporated 
in the soil. This product is sold in tins containing 75 kg. 

Ordinarily, cyanamide is granulated by kneading it with a little 
air. Sometimes day soil, casein and water are added. In the Sav£s 
process, the cyanamide is mixed with a solution of potassium silicate, 
then dried; granular cyanamide is obtained having 12.10 % of nitrogen 
and 1.62 % of potash or other strengths, and is applied in autumn. 

The Sinclair process of granulation consists in the addition of hot 
water followed by drying the product during shaking. Briquettes are 
made by kneading followed by drying and breaking into granules. 

Cyanamide oiled with 4 % of heavy oil is then granulated and has 
the advantage of not being hygroscopic; 15 % of tar can also be added 
to cyanamide. 

Cyanamide is also valued for its content of lime, iron and manganese. 
It is suitable for all soils, except soils rich in nitrogen and very sandy soils i 
it has given excellent results in ricefields. Its effect lasts over a year 
and it nitrifies slowly. It can be mixed with basic substances, but not 
with ammonium salts and not even with superphosphate. 

891 - The Mechanism of the Decomposition of Cyanamide in the Soil. — Cowie, g. a. 
(Rothamsted Experimental Station, Harpenden), in The Journal of Agricultural Science , 
Yol. X, Pt. 2, pp, 163-176, figs 5 , bibliography of 10 works. Cambridge, May itpo. 

In a preceding investigation the author showed that cyanamide xead- 
ily breaks down, yielding ammonia in normal clay and sar^dy soils. The 
experiments here discussed confirm the view held by Uupiani as 
a result of his later work, namely that cyanamide breaks down by a 
purely chemical change to urea which is then converted into ammonia. 

In the experiments carried out by Uepiani, culture solutions of various 
concentrations and at various temperatures weie employed, whereas 
the author conducted his experiments in soil under natural conditions, 
using amounts of cyanamide comparable with those used in practice. 
No appreciable amount of ammonia as a result of the decomposition of 


(1) According to Neubauer, who has dealt with Gerlach amm onium phosphate, the fer¬ 
tilising effect of dicaldom phosphate, soluble in 2 % citric add, is almost the same as that 
of water-soluble monocaldum phosphate, except for a soil very poor in phosphoric add 
or for plants with a reduced root system, as in young beet plants (Die landwirischaftlichen 
Versudh&Stationm, Vol. XCVII, Nos. 1 and 2, p. 20. Berlin 1920). (Ed.) 

(2) Production industrieUe synthMique des Composes nitrSs et lears dlrivis. Dunod, Paris* 
(Ed.) 
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cyanamide in sterile soils was evident (heated to 120° or 135 0 C.). The 
addition of the urease of soya-bean, however, produced considerable quan¬ 
tities of ammonia in these soils which indicated the presence of urea, 
later confirmed in the laboratory. Further experiments demonstrated 
that urea actually remains stable in soils heated to 120 0 C. The addition 
of cyanamide to steiile soils thus leads to an accumulation of urea, which 
peisists as such in consequence of the suppression of the necessary urea 
decomposing organisms. Similarly the addition of cyanamide to soils 
heated to ioo° C does not lead to immediate production of ammonia 
but yields urea, which decomposes after the recovery of the appropriate 
organisms. There is on the other hand, evidence of a rapid and 
progressive production of ammonia arising from the decomposition of 
cyanamide in unheated normal clay and sandy soils. However, exami¬ 
nation of these soils revealed in the initial periods the presence of appre¬ 
ciable amounts of urea. 

The cumulative evidence thus leads to the conclusion that cyanamide 
in the soil is normally converted by a purely chemical process into urea 
and independently of the activity of micro-organisms. The urea is then 
broken down into ammonia by means of soil organisms. Cyanamide 
appears to behave in this way in both day and sandy soils, but the de¬ 
composition seems to be more rapid in the former case. The experiments 
have conclusively shown that cyanamide does not decompose into urea 
in ordinary impure quartz sand; whatever the decomposing agent may 
be it is not present in pure sand. In one spedal case sand has been shown 
to contain a constituent resembling a zeolite. In any case cyanamide 
does not appear to decompose in the manner above indicated'in peat 
and fen soils ; in these it gives lise to a relatively small production of urea 
under normal conditions. 

892. — Assimilation of Phosphoric Acid and Reaction of the Soil — See n° 894 of 
this Rcvuw. 

893 — Fertiliser Tests in Iceland. — See n° 881 of this Reiuw. 

894 - Factors influencing the Assimilation of Fertilising Matter by the Plant — 
Wrangel, M., in Die landwirtschafthchen Versuch-Stationen , Vol. XCVT, Pts., 5 and 6 , 
pp. 209-262, 3 pi. Berlin, 1920. 

In a preceding work (** Ein estlandisch.es Rohphosphat und seine 
Wirkungauf verschiedene Pflanzen ”, DieLandw . Versuchs-Stationen, XCVI, 
1), the author has shown that different plants use the phosphoric add of 
slightly soluble phosphates, in very unequal quantity. To study this 
phenomenon, cultural experiments were undertaken and the assimilation 
of phosphoric acid by the plants relatively to a different reaction 
(alkaline, neutral, acid by inorganic and organic acidity) of the soil solution 
and of the soil itself was observed. 

With this object, fertilisers were used in mixture which had a neutral 
reaction ; but if care was taken to supply equal quantities of fer ti lising 
foods, they were given in a different form and assorted so that a first 
group of tests remained neutral, the second became alkaline, the third 
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acid had a citric acidity and the fourth acid a sulphuric acidity; moreover, 
a certain number of parallel tests were treated with calcium carbonate 
in quantity exceeding that necessary to neutralise the acidity which might 
eventually develop. The reaction of the soil, or rather of its solution, 
was controlled during the whole experiment and the effect of it on the as- 
similab ility of phosphoric acid, tricalcium phosphate, dicalcium phosphate 
and natural phosphate was studied first in a preliminary series of experi¬ 
ments with maize, then in a second with mustard. The soil used consisted 
of quartz sand but contained 0.097 % of lime, partly as carbonate and 
partly as silicate, which was neutralised, in the first group, by 2 / 3 of sul¬ 
phuric acid and y 3 of nitric acid, in the third group by citric acid, and in 
the fourth group by sulphuric acid, while the second group was used 
untreated. Each pot contained 6 kg. of this sand, and the fertilising 
substances were applied in quantities of 1 gm. per pot for each of the ele¬ 
ments (nitrogen, potash and phosphoric acid) and 5.9 gm. for lime in the 
form of various salts. The Merck tricalcium phosphate used contained 
40.43 % of phosphoric acid, of which 2 % was soluble in citrate of am¬ 
monia ; the dicalcium phosphate contained 40.24 % of phosphoric acid 
(38.8 % soluble), and the natural phosphate (Esthonian oolite) 20.37 %, 
of which 3 % was citric soluble. The pots were kept at 10 % of moisture; 
the sand used contained 0.01 % of m an ganese, traces of iron, aluminium 
and sulphuric acid, as well as a certain amount of potash. 

The results obtained showed that the maize used only the slightly 
soluble phosphates when there was an acid reaction due to complementary 
manuring that was physiologically acid ; the addition of lime caused the 
effect of the acidity to cease completely and consequently also the assim¬ 
ilation of phosphates. Mustard however could assimilate phosphoric 
acid from the slightly-soluble phosphates, even in the presence of a rather 
alkaline reaction, and this took place also independently of liming and 
even to some extent of the alkaline or acid reaction except when the 
intensity of the reaction was such as to give rise to effects that were 
toxic ox harmful in some other way 

The maize assimilated the lime relatively to the phosphoric acid 
in the proportion of 3 molecular weights of one foi 1 of the other; 
mustard, for the same quantity of phosphoric acid, consumes 15 mole¬ 
cular weights of lime; the proportion lime: phosphoric acid enables an 
estimate to be made of the aptitude of plants to use phosphoric add 
and causes, at the end of vegetative growth, a change of reaction in a 
soil that at first was neutral. The process of dissolution of fertilising sub¬ 
stances in the soil appears primarily to differ from an alternate absorp¬ 
tion of cations and anions and from the oscillations of alkalin e and acid 
reactions which aie thus generated. Normally it appears that there is, 
at the commencement of the vegetation, an accelerated absorption of 
cations, favourable to a more intense assimilation of phosphoric acid in 
the second stage of growth; when basic or add solutions are added they 
hasten the appearance of the process of nutrition of the plants to such an 
extent that they may be considered as catalysts. Nitiogeuous manuring 
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has special importance, inasmuch as, if it is applied opportunely, it reg¬ 
ulates not only assimilation hut also the reaction of the soil solution; in 
fact, nitiogen may he applied in the foim of cation as ammonia, of anion 
as nitric acid, or else in the form of nitrate of ammonium, which may 
help to create an optimum reaction for the plant. 

Free citric acid is decomposed in a few days in the soil, while the 
presence of carbonic acid in the soil appears to play an important part in 
the phenomena of dissolution and transformation. 

These statements seem to throw light on several phenomena, such 
as:— The contradictory results of liming; the exhaustion of the 
soil and rotations; the sensitiveness of certain plants to lime in spite of 
a relatively high requirement of lime; the formation of colloids in the 
circuit of the root system owing to the alternation of the acid and alkaline 
reaction. 

895 - The Necessity for Establishing a Plant Breeding Station in the Argentine for 
the Application of Genetics to Agriculture. — Girola, c. d , m the Anmies d& la 
Sociedad Rural Argentina, Year LVI, Vol LV, No 6, pp 205-212, figs. 2 Buenos Aires, 
March 1921. 

In spite of previous attempts the problem of the selection of wheat 
in the Argentine is still, according to the author, in the early stages and 
offers a very large field for research and work to scientists and technicians. 

The selection of wheats should be commenced on indigenous or ac¬ 
climatised varieties, first of all on the Barleta (Triticum sativum I/, var. 
Barleta Gir.) which is still largely represented, although it is rarely met 
with in a pure state ; it has always given good products with respect to 
quality and quantity. The ease with which it adapts itself to all zones 
from north to south in the wheat region, facilitates the isolation of sub- 
varieties that are early or late forms which suit different climates and 
different soils. The following varieties merit, as plant breeding material, 
special attention: — 

Ruso (! Triticum sativum) Iy. var. Ruso Gir) semi-bearded, which is 
characterised by its adaptation, its resistance to diseases and to 
husking, its chemical composition, its productivity, etc. The Italian 
or Lombard, wheat, bearded, early, good producer, specially suitable for 
early sowing in fertile soils, though inferior to the two preceding varie¬ 
ties in resistance to husking, should also be selected. 

Among beardless wheats the French (! Triticum sathum Iy var. Fran¬ 
ces Gir.) is remarkable; it is soft, of excellent quality: among hard wheats 
preference will be given to Candeal ( Triticum durum Desg. var. Candeal 
Gir.) which owing to the heterogeneity of forms which compose its po¬ 
pulations lends itself to opportune selection by puie lines 

Good results may be obtained by crossing Candeal with Taganrok 
(.Triticum durum Desf. var. Taganrok Gir), the peculiar hardiness of which 
added to the good qualities of Candeal would doubtless increase the pro¬ 
ductivity. 

Japanese wheat should not be overlooked as, on account of its 
great earliness, it might be used for the production of kinds suited to the 
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southern regions (with short summer) and also to the northern provinces 
where late kinds are liable to scorch. 

In the preli min ary period, however, the work should be limited to 
a restricted number of varieties, taking as basis the hard wheats “ Barista ” 
and “ Rnso 

For the complete and methodical realisation of the programme of 
plant genetics applied to agriculture a large central plant breeding Station 
is required situated so as to be able to command the greatest possible area 
under wheat, to ensure the maximum application of the results which 
may be obtained. 

For this a locality should be chosen in the west or north-west of the 
Province of Buenos Aires, or else in the south or south-west at Santa Fe, 
or else in the south-east at Cordoba. 

The Central Station should be assisted by sub-Stations suitably cho¬ 
sen and situated with regard to climatic and agro-geological conditions in 
each district. 

The varieties of wheat, both Argentine and acclimatised, are increas¬ 
ingly confused and mixed, so that they now form very heterogeneous 
populations; the improvement in the quantity and the quality of the 
product which may certainly be expected from selection will largely 
compensate for the cost of installing the new service. 

896 - Plant Breeding at the Central Development Barm, Weraroa (New Zealand). — 

Beverley, I,., in The New Zealand Journal of Agriculture, Vol XXII, No 5, PP 390-291, 

fig. 1. Wellington, May 20, 1931. 

Clovers. — Runciman's red clover as the result of numerous tests 
may now be regarded as the only true perennial strain of red clover exist¬ 
ing in New Zealand, and it should prove of very great value in the improve¬ 
ment of pastures in the Dominion. 

In 19x4, several selections, were made in the Auckland district, and 
further selections were made a year later at Moumahaki, an interesting 
collection of different types being secured. Recently one of these selections 
(B95) was isolated and is to be known in the future as “Weraroa white clo¬ 
ver. " It is distinguished by its active growth, good sized leaves and seed 
heads, and by its great yield and truly perennial character. This clover 
promises in a few years to become the standard white clover for New 
Zealand. 

Grasses. — The Moumahaki cocksfoot (Dactylis glomerata) is a 
pure'line cocksfoot obtained locally and noted for its complete immunity 
to smut. Equally good results have been obtained with Poa laxa. 

Lucerne. — A yellow flowered selection of “ Chermo ” lucerne, 
characterised by the abundant production of under-ground stems has 
been given a trial. It has given every indication of great value as a grazing 
lucerne, but up to the present the form has not been properly fixed. 

Peas. — These experiments were made with a view to producing 
types of peas giving more than a pair of pods on a stem, i. e. triplet types. 
Successful results have been obtained with Weraroa Strategy and We- 
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taroa Imperial. Work is proceding to tripletise field varieties such as 
Early Mixito, Egyptian and Partridge. 

Owing to the heavy winds in the spring at Weraroa, a pea which bran¬ 
ches well at ground level is desirable. Numerous varieties were tested and 
Sutton's Tate Green Marrow was undoubtedly the best, and was crossed 
in 1918 with a triplet pea. The most forward of these new types are now 
in the F s generation. 

897 - Inheritance of Length of Intemode In the Rachis of Barley.— Hayes, h. k., and, 
Harry H. V., in United States Department of Agriculture, Bulletin No. 869, pp. 1-26 
3 pi. Washington, September 1920. 

A series of experiments on the inheritance of the length of the inter¬ 
node in the rachis (density) of barley was undertaken in 1915, in collabo¬ 
ration with the Minnesota Agricultural Station. This character is well 
suited for such researches for the following reasons: 

1) In a pure line, it varies within very small limits ; 

2) Many varieties present a scale of values as regards length of 
intemode. 

The pure varieties examined had three degrees of density, which are 
also used by systematic botanists in describing 6-rowed barleys (loose, 
compact and very compact). 

Hordeum vulgare pallidum (6-rowed, hairy, awned, white). 

Sub-variety typicum , lax ear, pure Mandchuria line. 

» paralldum , compact ear, pure Reid Triumph line. 

» pyramidatum very compact ear, pure Pyramidatum 

line. 

Hordeum distichon palmella (2-rowed, hairy, awned). 

Sub-variety nutans , lax ear, pure Hanna and Steigum lines. 

» crecbum t compact ear, pure Svanhals line. 

» zeocriton , very compact ear, pure Zeocriton line. 

Many crosses were effected with these pure lines. 

Fj Generation. — Mandchuria (360) X Svanhals (458). The average 
density in the case of Mandchuria is 3.34 ± 0.01 and in that of Svanhals 
2.53 ± 0.01; in the Itybrid however we find 2.70 0.01 with the almost 

complete dominance of the compact over the loose ear. 

Pyramidatum (476) X Jet (454) ; the density of the former being 
2.11 ± o.oi, and that of the latter 3.92 ± o.oi, the density of the F lt 
was 2.86 i 0.01. Unlike the preceding case, there were thus some almost 
intermediate forms (— 3.01). 

F a Generation . — In the second generation the number of plants 
studied was rather small; it was, however, possible to state that the F 2 
hybrids showed much greater variability than the F ± individuals or their 
parents. 

Thus the coefficient of variability for the F x of Mandchuria (360) x 
Svalhals (458) was 6.30 ± 0.30 whereas in the case of the F 2i tins coef- 
^ ficient was 10.20 ± 0.27 (in 1916) and 11.82 ± 0.48 (in 1918. 

Though the maximum variation of Pyramidatum (476) was 6.16 ±021 
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and that of Jet (454) 6.93 ± 0.39 nun., the maximum variation of the F 2 
resulting from Pyramidatum X Jet was 16.44 ± 0.52 in 1916, and 18.38 
± 0.81 in 1918. 

F 3 and F 4 Generation . — In the third generation, the phenomena 
of segregation show themselves, and groups of descendants appear, which 
have the same variability as their parents if the line is pure. The careful 
investigation of the abundant F 4 material proved the purity of some of these 
jF 3 lines. From the cross Mandchuria (360) X Svanhals (458) 32 F z lines 
were bred, which represented all the degrees of density found in the F 2 . 
Five of these lines, or types, transmitted their characters unaltered to the 
F 4 , which proves their homozygous nature. For these 5 types, the values 
of the average density are as follows: 

378 — 1 average density — 2 57 J; o 01 mm. 

378 —11 » » = 2 64 4 “ * 

378 —14 » » = 3*37 ± 0,02 » 

378 — 23 » » — 2-55 ± 0.01 » 

378 — 31 » » = 2.58 i o.oi » 

The 378-88 selection gave the highest coefficient in the F 3 ; 2 fine ears 
were bred to the F 4 , and produced progeny with a density near that of the 
Mandchuria parent. 

Similar cases were met with in the Pyramidatum x Jet progeny ; 
the extracted homozygotes always having densities similar to those of their 
parents, no intermediate values occurring. 

From the crosses Hanna X Reid Triumph, and Hanna x Zeocriton, 
in the F z and F 4 homozygous individuals were obtained having a density 
intermediate between that of their two parents, and pure homozygotes 
with a density near the density of their parents. 

Analysis of results . — The appearance in the F z and F 4 of individuals 
that were homozygous as regards density, justifies the belief that 
even the character of the length of the intemode in the rachis of barley 
is governed by genetic factors. 

It is not easy to determine the number of factors involved, but from 
the behaviour of Mandchuria X Svanhals, and of Piramidatum X Jet, 
it would appear that there is only one. 

On the other hand, the results obtained with Hanna X Reid Triumph 
would seem to show that 2 factors with cumulative effect are at work, 
their simultaneous presence giving rise to extrinsic types, and extreme val¬ 
ues. If either factor is wanting, intermediate values result. 

From Hanna X Zeocriton were obtained homozygotes similar to 
their parents, and 2 homozygotes of distinct intermediate values. The 
phenomenon can be explained by the existence of 3 independent genetic 
factors of which each is allelomorphic as regards its absence. 

898 - Observations and Researches on the Sugar Beet. — Munbr&ti, o., in the Me- 
morie della Reale Accademia dei Lincet, SerieV VoL XUI, Part. V, pp. 175-322, 12 PI., 
figs. 7 and 274 bibliographic quotations (Bibliography up to the end of 1919). Rome, 1920. 

The author considers the problem of improving the sugar beet in the 
conditions surrounding it in southern countries; this environment is known * 
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to be very different, from an ecologic stand point, from that in which the 
sugar beet was originally improved. For this investigation the Italian 
Government founded in iqio, a special experiment Station at Rovigo, 
in the centre of the region m Italy where beet cultivation is most intense. 
Besides the large resources which the Government has given to it, the 
Station receives contributions from manufacturers 

As the subject, considered both broadly and in detail, is necessarily 
connected with subordinate and collateral problems, the author investi¬ 
gates, together with fundamental questions, others which depend indi¬ 
rectly on the former and which more or less elucidate them. 

The memoir is divided into 12 chapters. 

Chap. I. — Preliminary part. — After having pointed out that 
the sugar beet has not yet been thoroughly studied from a genetic stand¬ 
point (the bibliography on this subject is fragmentary and uncertain ; 
the species has, in fact, been studied rather from a chemical than from a 
biological standpoint), and after having considered the direct and indirect 
difficulties to overcome in the choice of material for sdection, the author 
puts forward several questions. Should the choice of parent plants be 
made where the beets are generally richest ? Is the crop more assured 
in southern countries when seed from the north is used ? And, on the other 
band, do the high power of germination and the remarkable initial vigour 
of young plants raised from seed of southern countries constitute sufficient 
qualities for the seed of the south to be preferred to that of northern coun¬ 
tries ? Are there real differences in the hereditary attributes of commercial 
varieties of sugar beet ? 

With regard to the first question, perhaps the most important from 
a practical point of view, the author remarks that selectors have always 
had a strong tendency to concentrate the choice of parents in regions which 
have the finest beets. Thus in Central Europe most firms which are en¬ 
gaged in selection have preferred the regions where the beets contain the 
greatest percentage of sugar, such as Saxony, Anhalt, the plains of Bohe¬ 
mia on the Prague side, etc Perhaps one of the reasons why French se¬ 
lectors have had no luck, even in France, is to be found in the prejudice 
and distrust, both of sugar manufacturers and growers who sell by density, 
against seed collected from beets such as they are in France, always 
poorer than those of Central Europe. The author naturally places the pro¬ 
blem in the lon£ list of those attaching to the vexata quaestio of the 
heredity of acquired characters. Can a modification produced by envi¬ 
ronment be transmitted ? In this special case, can the capacity of a 
beet to accumulate more or less sugar in its root, in consequence of the spe¬ 
cial conditions of environment in which the plant happens to grow, become 
a hereditary attribute ? Can the environment, by a cumulative process 
through a succession of a greater or smaller number of generations, deter¬ 
mine the formation of new genetic factors, or at least, modify pre-existing 
factors ? Or else, can the stimulus of certain external conditions give rise 
to new forms (mutations), which the selector can thus obtain ? Now, up 
to the present, the support of experimental researches instituted pur- 
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posely to reply to these questions has been wanting; it must even be add¬ 
ed that a perfect experiment of this kind is not easily made, inasmuch 
as it would be extremely difficult to estimate all limiting factors and to 
define every possible cause of error, even admitting that a pure type has 
been taken as a starting point — which is not easy to prove. 

Regarding change of seed, can it be said that it has been proved ex¬ 
perimentally that the use, in a given region, of a seed produced under 
different clima tic conditions can act as stimulant on the said seed? 
Certainly the “ degeneration ” of types and the declared necessity for 
changing seeds generally have been much exaggerated, and, in any case, 
the attribution to change of climat e of certain presumed modifications of 
form and colour of the roots, tendency to bifurcation, etc., facts only 
attributable to phenomena of false adaptation or of proximity, must 
be excluded absolutely. But on the other hand there is equal exagge¬ 
ration when the qualities of seeds obtained in southern countries are ex¬ 
tolled for their strong germinative power; it is in this case an attribute 
that is agronomic or environmental rather than genetic. 

Lastly the author is inclined to admit an equivalence among the 
" varieties ” of sugar beets, which, instead of being so designated, ought 
to be called “ trade brands 

Chap. II. — Study op correlative variabilities. — The subject 
necessarily attracted from the commencement, the whole attention of 
the experimenter. Observations were made on: — The appearance and 
aspect of the foliage ; the foliage as a quantitative whole ; the tendency 
of beets to grow out of the ground ; the length and other external charac¬ 
ters of the roots; the sugar content relative to the weight, etc. As 
most of the study undertaken in this respect in regions where beet is grown 
in the northern countries, cannot serve as a guide to experimenters in 
southern countries, it is concluded that, except in very special cases, the 
selector seeks in vain to find means of guidance from the biometric exam¬ 
ination of the material which he possesses. On the other hand, the study 
of numerous correlative variabilities, which might be a real help if the 
choice of beets was made exclusively according to external characters 
ceases to have any practical value from the moment when, by a polarimct- 
ric determination, the domain of conjecture is left and support is given 
by the solid ground of figures. 

Chap III. — The sugar beet in - its relationship to the Italian 
climate. — After having dealt at some length with the more important 
contributions to the question by previous investigators, and especially 
by H. W- Wiley in the United States, the author considers the Italian 
centres that are most characteristic from a climatologic standpoint and 
dwells on the most difficult problem of the growth of beet in southern 
countries, which is the phenomenon of retrogression. 

H retrogression, he concludes, is chiefly the expression of a problem 
of distribution of rainfall or of economy of water, other causes may act 
at the same time cumulatively or independently; loss of sugar in beets 
is always connected with renewal of growth after summer and autumn 
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rains; the reserve of sugar in the roots can also decrease without the inter¬ 
vention of rain and consequently without the necessity of the phenomenon 
of a sudden renewal of vegetation. " It will certainly he possible, by the 
help of intelligent expedients, to diminish the consequences of a rapid 
retrogression, industrially intolerable, and it is also not altogether impro¬ 
bable that types may be found in which the tendency is found in a slighter 
degree ; but until the contrary is proved, the lowering of the percentages 
is considered, under the climatic conditions that hold in the valley of the 
Po, as absolutely inevitable. ” 

As the biologist tends to adapt given races to fixed conditions of envi¬ 
ronment, the author asks himself whether, in research work on local 
races, the selector does not find himself sometimes in the presence of factors 
so stubborn as to render his work extremely difficult. For example can 
the principle of the wide expansion of the leaves (universally accepted 
as a basis of selection) be rigorously applied in climates where high tempe¬ 
ratures, scarce rainfall and strong sunshine cause the leaf system to transpire 
enormously ? And cannot a race whose above-ground system is reduced, 
present in its turn other serious drawbacks? Further, considering 
that in the region in question the sugar seasons run from August to Septem¬ 
ber and not towards the end of the autumn, the author has been led to 
adopt as an indication in the choice of material for selection the method of 
analysis of the parent plants in August-Septemher, whereas for the pre¬ 
servation of the selected beets until the following spring, the method adopt¬ 
ed is that of replanting in the ground, where the beets very soon take root 
and put forth new and abundant foliage. 

Chap. IV. — Shotjud Beta vulgaris be included among plants 
which are incapable of SELF fertilisation ? — The author remarks, 
firstly, that until recent years no-one had raised doubts on this question 
(Darwin, for example, who however included Beta vidgais among 
those plants that were more vigorous when cross-fertilised, not only did 
not include the species among those which are incapable of self fertilis¬ 
ation, but even declared it to be very self fertile). The author then 
discusses the thesis put forward in 1916 by H. B. Shaw, according to which 
there is in the beet an almost absolute self-incompatibility; and after 
having quoted a number of his observations on the subject, before and after 
1915, he concludes by stating that if Shaw’s assertion is not completely 
acceptable, it nevertheless deserves the greatest consideration. How¬ 
ever this may be, fresh research is required to clear up several points which 
still remain obscure. 

Chap. V. — On degeneration due to inbreeding (Inzucht). — 
This is one of the most largely developed chapters. 

The author first quotes the opinion of those who have previously 
dealt with the question (C. Darwin, 1876; W. Bartos, 1897; E. Laurent, 
1902 ; H. Briem, 1904; K. Andslec and his collaborators, 1908-1909 ; 
H. Vogelsang, 1895-1907; H. Mette, 1908; Sessotjx, 1909; G. Frolich, 
1911; H. Cron, 1912; B. Kajantjs, 1913; Tritschler, 1913-1915 ; E. 
Schribaux, 1915; E. Baur, 1919; M. Gaillot, 1919). Then he cor¬ 
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relates the supposed or real degeneration due to self-fertilisation in 
the beet with the real or supposed degeneration in other plants (maize, 
rye, etc.) and with the degeneration due to inbreeding in animals. The 
author wished to approach the question by following the greatest possible 
number of descendants derived from isolated individuals. In a single 
year (1913), 1300 beets were placed under isolators, and 1850 in 1915. 
With so considerable a number of descendants it was logical to expect 
very large and very complex returns. Among other things, the experi- 
mentor denies absolutely the appearence among the descendants of white 
sugar beets of plants with coloured skin and pulp ; every time that such 
plants appeared they were only the result of an unsuspected cross with 
the pollen of ordinary beets fructifying more or less distantly, which is 
easy to prove experimentally. However, the process of self fertilisation 
entails the weakening or decrease of vigour of the descendants (degene¬ 
ration in the Darwinian sense) ; the fresh vigour infused into the dege¬ 
nerated type by intercrossing between different descendants returns then 
to the ordinary phenomena of heretosis (stimulation by heterozygosis). 

No biologist nor anyone who had dealt with genetics had recorded, 
up to the present, specific observations on beet; this seems strange when 
one considers that vigour appears in hybrids with a not unusual frequency. 
The phenomenon is much more apparent and much more remarkable 
when the produce of the first generation comes from a cross between a 
cultivated beet and a wild plant. 

Chap. VI. — The sugar beet and the problem of selection. — 
The progress made since the time when Marggraf’s first analyses indicated 
a content of 5 % of sugar is scarcely believable. In fact if numerous data 
since the time of Marggraf and Achard up to the present are co-ordinated, 
graphs can be made which brilliantly demonstrate cumulative action 
in the direction of selection itself for the partisans of the efficacy of se¬ 
lection, and that with the simultaneous movements of whole groups ac¬ 
cording to Gouoschmidt’s scheme. Unless this question should here 
be asked: — Has selection itself caused the change in act of one or sev¬ 
eral hereditary units, or has it simply isolated or brought out pre-existing 
attributes ? 

It must be remembered that, from 1811 onwards, Achard recorded 
beets conta ini ng 18 % of sugar and that in 1856 Viemorin recorded spe¬ 
cimens with 21 %. Now, if at that time much mote rapid methods of 
individual analysis had been employed, so that some tens of thousands of 
roots might have been examined in place of some hundreds, would not 
beets have been found with still higher percentages ? If since the beginning 
of the past century the present system of individual selection and of pu¬ 
rifying races had been known, could the jump of averages towards the 
highest content have been immediate or nearly so ? The question has a 
great analogy with that raised regarding Smith's work of selection on maize 
and Castile's on Mus rattus. 

However this may be, everyone is now agreed that the sugar beet 
has at present reached a degree of perfection which allows it to be in- 
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eluded in the category of pure or fixed races, for which individual selec¬ 
tion cannot have the importance and the scope which it had when an im¬ 
pure race or a disordered mixture of types was treated. “ To invoke, 
meanwhile, the prodigious success obtained and recorded by Louis Vn,- 
morin in cyrder to praise, as certain writers still do, the virtues of genealo¬ 
gical selection, is to enunciate a problem without understanding the sig¬ 
nificance and the scope of the values on which an opinion is to be expressed. 
But if, nevertheless, to follow the descendants of each individual means the 
possibility of discovering by chance eventual inmost tendencies to devia¬ 
tions from type, and consequently to improve even simple micromutations, 
this principle always remains the sole weapon which the selector can use. ” 

The author next deals with the problem of the “ sudden degradation 99 
and the “ return to the primitive type " of the beet in the absence of se¬ 
lection. After having quoted the opinion of several writers who have 
studied the question (de Vries, Bearinghem, Costantin, Harris, Prit¬ 
chard, Saieeajrd, etc.) and determined the sugar-producing faculty of 
the beet, the author remarks that if selection has simply acted, as is pro¬ 
bable, in bringing about the gradual elimination, from the original mix¬ 
ture, of types of less value (“ selection by elimination ”), the selector has 
separated one from another, by means of chemical processes, the compo¬ 
nents of a hybrid and consequently has unconsciously practised mendelism 
before MENDEE himself. If this is so, to speak of “ return to the primitive 
form ” would be nonsense. Lastly, the author propounds the terms of the 
problem of selection relatively to the environment in which he must work, 
and the observations he has made lead him to admit above all the necessity 
of following the descendants of the greatest possible number of subjects 
(over 5000 direct or collateral descendants were followed from 1912 to 1919). 
Then he draws attention to a new method to which he had recourse with 
the object of purifying races that were decidedly heterogenous and feebly 
self-fertile ; it related to the fructification by pairs of subjects derived from 
the same parent plant presenting similar morphological characters and 
chemical attributes. The results obtained were interesting and it was 
possible to separate forms, detached from type that were specially recess¬ 
ive and deviating. 

Chap. VII-XII. — Technicae concetjsions and researches — 
For a preliminary summary estimation of the beets of each descen¬ 
dant, the experimentor has used, for many years, utilising working ou 
several tens of thousands of roots, the method of immersing the beets in 
solutions of sodium chloride. This system, as is known, was abandoned 
by selectors when the processes of direct determination of the sugar was 
introduced and becamegeneral (1860-1865); but if the method is in reality 
insufficient and empirical, it ought still to be considered valuable 
and reasonable when it is supplemented by the determination of saccharose, 
by the polarimeter. But the use of the refractometer, by which the den¬ 
sity of the juice can be determined with a very small quantity of pulp (a few 
decigrams), deprives the system of immersion in sugar or saline solution 
of a great deal of its scope in application, 
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The problem of preserving the parent beets during the winter has also 
attracted the attention of the author, in view of the fact that during winters 
in the region very heavy losses (up to 90 %) had been recorded for beets 
kept in ordinary silos. After a series of comparative tests, a process was 
discovered which enabled 95 % of the roots to be saved up to^the time of 
replanting in spring. Regarding the survival of beets at low temperatures, 
the author has not yet arrived at any exact conclusion, and it has not been 
possible to confirm W. Bartos’ statement, namely' that beets whose young 
leaves have reddish petioles are more resistant than those whose central 
leaves have no trace of anthocyanin. 

The author next describes a type of isolator which he adopted and in 
which the fabric portion is replaced by a sheet of glass which enables 
the beets to profit by sufficient direct rays during the whole period of 
isolation; this caused an improvement in the glomerules. Regarding 
cellular isolation (“ Hauschen-Isolierung ”), the author is in complete 
agreement with H. B. Shaw and admits that this means does not prevent 
contamination with external pollen (special experiments undertaken since 
1913, in which coloured and uncoloured plants were obtained, prove this 
clearly) ; but as the objects which are interesting to follow are chiefly 
to separate, even roughly, the descendants and to follow the greatest pos¬ 
sible number, the method of cdlular isolation, carried out opportunely^ 
retains its full value. 

A short final chapter deals with the question of shortening the vege¬ 
tative period (method of the Winterstccklinge ) in accordance with the 
directive ideas of G. Rath (1911). 

899 - White Sugar Mangold Selection at the Ruakura Farm of Instruction, New Zea¬ 
land. — Green, A. W., in The New Zealand Journal of Agriculture, Vol. XXII, No. 5, 
p. 289, fig. 1. Wellington, May 20, 1921. 

The selection of white sugar mangold, commenced by W. S. Hn,i, 
at Motunahaki several years ago, has been continued without interruption, 
and an excellent crop of this strain was secured at Ruakura last year, 
the yield being over 73 tons per acre. A furthei selection of 100 roots 
has since been made, and 25 lb. of seed has been harvested. 

During the farm school held at Ruakura last July (1920) the visiting 
farmers were much impressed by the weight and quality of this crop and 
sacks of selected mangolds were distributed to 27 of them for seed produc¬ 
tion on their own farms. 

900 - Study of Bud variations in the Eureka Lemon With a View to Citrus-Fruit 
Improvemente in California. — Shambl a. r>., Scott, i,. b., Pomeroy, c. s. and 
Dyer C. I,, in United States Department of Agriculture, Bulletin No. 8x3, pp. 1-88 
fi^. 22. Washington D. C. June 25, 1920. 

Object of investigations. — To determine the frequency and im¬ 
portance of bud variations in lemon trees of the Eureka variety \ to ascer¬ 
tain the commercial value of the various strains originating from bud 
variations; to discover methods for isolating the best and ^ininating the 
inferior strains through bud selection; to introduce ajad establish a system 
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of individual tree records with the idea of obtaining reliable supplies of ma¬ 
terial for propagation purposes or improvement of orchards. 

Individual tree records. — For each tree: 1) Number; consist¬ 
ing of 3 parts corresponding to the block in which the tree occurs, the num¬ 
ber of rows, and the number of trees in the row; 2) Picking; fruit were 
picked when reaching a certain feed size, as determined with the aid 
of special metal rings; 3) Assorting; fruit at each picking were classed in 
3 grades: a) Green, in which both the light and dark green fruits were in¬ 
cluded ; of commercial value; b) Tree-ripe, usually small with thin rinds, 
an abundance of juice lacking in acidity; c) Cull, extremely coarse, and 
malformed rendering them unfit for the market. 

For each grade one fruit was selected and examined to count the 
seeds and note the characteristics. All the data are registered on special 
forms for recording the weight and number of the fruit. These forms serve 
as a register with reference to yield. Other special records are kept with 
regard to the total annual yield. 

New varieties arising from bud variations — Descriptions 
are given of new strains arising from bud variations. 

1) Eureka Strain (Open-Productive strain, name adopted because of 
the habit of growth and the heavy production). — Production is continued 
and regular throughout the year and thus of commercial value; ’leaves 
funded or elliptical and distinctly contrasting with the sharply pointed 
ones of some other other strains; fruits oblong in shape, medium in size, 
thin fed, abundance of juice, solid, with about 7 seeds. 

2) Small-open Strain . — Fruits more nearly globular and smaller. 

3) Shade-tree Strain . — Thus named owing to its spreading habit 
of growth with luxuriant foliage, very pointed, which at certain seasons 
when there is a scarcity of fruits give them an aspect of ornamental trees. 
The main crop is borne during the autumn and winter. Fruits are oblong, 
rind very thick, pulp coarse and juice not abundant. Another characteristic 
of this strain is the large number of imperfect flowers produced with pis¬ 
tils rudimentary or absent, pollen scarce or with low vitality, etc. 

The production and quality of the fruit of Shade-tree is very much less 
than those of Eureka On the average 25 % of these trees were found in 
the orchards. 

4) Dense-Unproductive Strain . — Inferior as regards quantity 
and quality of fruits produced. In some ways they resemble the trees of the 
preceding strain; vigorous vegetative development; imperfect flowers, etc. 
It is distinguished by its erect and dense habit of growth and by its 
smaller size. 

5) Pear Shape Strain . — Characteristics similar to Eureka but dis¬ 
tinguished by the shape of the fruits which render them of inferior commer¬ 
cial value. The trees are finely branched and abundant presenting a 
bush like shape; the leaves ale small and ovate in shape. 

6) Dense-productive Strain — Differs from Eureka maiuly in habit 
of growth, branches and density of foliage, and the fruits are largely cover¬ 
ed by the protecting foliage and are thus less likely to suffer from climatic 
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injury or sunburn. This condition makes up in part for the somewhat 
lower production of the trees of this strain. The fruits are oblong, me¬ 
dium in size, pulp tender, juice abundant and very acid. 

7) Variegated Strain . — The bark is variegated with stripes of 
green and straw colour; the leaves are almost entirely green or white, or 
white and green intermingled; the fruits have also a striped appearance, 
alternate green and white areas. This variegation combined with the 
rough texture of the fruits and thin rinds which are liable to split, makes 
them of inferior commercial value. Certain growers use the trees for orna¬ 
mental purposes. 

8 ) Sporting Strain . — These plants are interesting from the point 
of view of their multiple and simultaneous bud variations, which produce 
typical fruits of all the strains under observation and other new types. 


Tabte I. — Forms for field use for making individual tree records 
from lemon trees . 

A) Front of sheet 






Fruits 





Seeds 

— 


Green grade 

Tree-ripe 

Cull 

Total 

Green 

Tree- 

ripe 

grade 

Cull 


-weight 

Num¬ 

ber 

weight 

Num¬ 

ber 

weight 

Num¬ 

ber 

weight 

Num¬ 

ber 

grade 

grade 

34-75-*5 

^ lb. 055 . . . 

) tare . • . 











34-75-16 

( lb. 025 .. - 

) tare . - • 









1 


34-75-17 

j .b. 0 z.. . 
) tare . . . 











34-75-18 

( lb. 0 z.. • 
j tare . * . 







j 





B) Back of sheet 


Variable fruits 


Tree 


Vauable fruits 


Tree 


15 

x6 

17 

x8 

15 

x6 

17 

x8 

Collared. 

Collared and protruding . 
Protruding blossom end . 

Bottle shape. 

Raised section. 

Raised ridge. 

Ridged and collared. . - 
Ridged and protruding . 

1 




Ridged, collared and pro¬ 
truding . 

Sunken section. 

Creased. 

SpHt. 

Abnormal shape. 

Brown-rot. 

Sunburn . 


' 

! 
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This strain is very undesirable, not only owing to the mixture of fruits, 
but also from the danger of trees being used as sources of budwood. 

A certain number of individual trees belonging to each of these strains 
were under special observation for a 6-year period: July 1911 i o Tune 1917. 

A detailed statement relative to this period is reported in special 
tables with reference monthly to the number and weight of fruits belong¬ 
ing to the various categories : a) Green ; b) Tree-ripe ; c) Cull. 

The foregoing table shows the trees of the Eureka strain not only to 
be of superior quality but also more productive; this is the only strain 
of real commercial value. 

Thus, the selection ad lib . of parent trees as sources of bud wood 
either from vegetative strains, or from the largest trees with the idea 
that the size of the tree was correlated with production, or yet again from 
sucker bud wood, all contributed to the diminution in commercial value 
of the orchards. On the contrary, bud wood and parent trees should both 
be selected from strains with typical fruits and the danger of propagating 
the undesirable strains will thus be largely eliminated. Only fruit-bear¬ 
ing bud wood from superior plant trees selected on the basis of their 
individual production records should be used for propagation or top¬ 
working. Table II refers to the average annual crop of several of the 
important strain*. 

Table II. — Average annual production per tree during period 1911-1917. 


Average annual production per tree 


0 

I 1 

Dcseiiption of trees 

Total crop 

Green grade 

Tree-ripe 

grade 

Cull grade 


Weight 

lb. 

Num¬ 

ber 

Weight 

lb. 

Num. 

ber 

Weight j 
lb. | 

Num. 

ber 

Weight 

lb. 

Num. 

ber 

10 

Highest producing (all Eureka 










stiain). 

299-45 

1341 

,201 71 

754 

6383 

292 

33-92 

295 

76 Eureka. 

230.03 ,X 0 5* i44- 6 3 

541 

57 20 

263 

28.20 

247 

2 

Dense productive. 

2I 7-5S 

980155.67 

576 

39 f >5 

183 

22.03 

220 

20 

Small Open. 

179.86 

' 808 

119 07 

*445 

41-43 

188 

19-36 

174 

2 

Pear shape. 

153 72 

1 721 

8769 

328 

52.80 

264 

13-23 

128 

17 

Shade-tree. 

144-79 

597 

H 

M 

H 

426 

18 00 

79 

O.62 

90 

IO 

Dense unproductive .... 

96.09 

405 

73-*'2 

2G6 

14-93 

66 

7.74 

71 

XO 

Lowest producing (irrespec 

1 

I 






68 


tive of Strom). 

18944 

1 

379 

1 68.46 

250 

13.48 

60 

7-50 

i 


901 - Bud Variations in the Lisbon Lemon and their Importance from the Propagation 
Standpoint. — S hamel , A. D., Scott, L. B., Pomeroy, C. $., and Dyer, C. L-> in United 
States , Department of Agriculture , Bulletin No. 815, PP- i- 7 o, figs. 14- Washington, 
D. C., June, 1921. 

The same general methods of keeping records in the studies of the Lis¬ 
bon variety were followed as those governing work with the Eureka lemon. 
The article in question gives a description of the following distinct strains : 
x) Lisbon (standard); 2) Open, named according to habit of growth 
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3) Dense unproductive; 4) Bull; vigorous vegetative giowth with large 
sharply pointed leaves, coarse iruits with thick rinds and little juice ; 
5) Variegated; 6) Sporting. 

Only the first two strains are of commercial value, and should therefore 
be worked for propagation purposes and for top working and the re¬ 
establishment of orchards. 

902 - International Congress for the Control 01 Seeds. — See No. 883 of this Review. 

903 - Varieties of Oats and Barley which have given the Best Results in Iceland. 

See No. 881 of this Review. 

904 - Spur Feterita a New and Distinct Variety with Superior Grain Producing Qual¬ 
ities in Texas, U. S. — Conner, A. B., and Dicksoj* R. E.,in Texas Agricultural Ex¬ 
periment Station , Agricultural and Mechanical College of Texas. Division of Agronomy , Bull¬ 
etin No. 275, pp. 1-28, figs. 14, Tables 11, Brazos County, Texas, Feb. 1921. 

Spur feterita is the name given to a new and distinct variety of grain 
sorghum developed by plant breeding work by the Texas Agricultural Ex¬ 
periment Station at Sub-station No. 7, Spur, Texas. The unimproved 
feterita commonly grown, and introduced into the United States from 
Sudan in 1909 has proved its worth as a forage plant, but the new variety 
under discussion possesses a stem with a diameter 27 % larger than that 
of the former and is less liable to lodging and stands well in the field, even 
after ripening. It is about 1 ft. less tall than the unimproved feterita, 
but is somewhat taller than milo or even kafir. The seed head is compact, 
and well filled with seed at the base giving in 1919 a c an average % grain 
per head 76.68 % compared wth 72.62 unimproved variety; 74.29 kafir 
and 76.38 milo. 

Although the growing season required varies with the time of plant¬ 
ing, the average time required for Spur feterita is about 1 week more than 
for unimproved feterita and 3 days more than for milo. The average length 
of the growing period in 1919 is recorded as 97. 

A series of plantings of Spur feterta, unimproved feterita, milo and 
kafir were made for the purpose of detei mining the relative grain yields 
of these* 4 crops. The results from each of the 8 different plantings to¬ 
gether with the aveiage results in grain yield are shown in the follow¬ 
ing table. 


Yield of threshed grain in bushels per acre 1919. 


Variety name 

April 

15 

May 

3 

May 

15 

June 

2 

June 

x6 

July July Aug. a 

2 15 X K Avetage 

Spur Feterita . . 
Unimproved Fete¬ 
rita . 

Milo.. 

Kafir. 

66 44 

60.48 

55.18 

51-02 

63-94 

57-18 

49-23 

43-6 o 

68 00 

61.77 

40.26 

37*02 

71.72 

58.85 

37.82 

35-a6 

49-39 

S 6.85 

1 33-'i 
33-95 

4f-59 22.13 14-93 *•-•« 

39-95 21.10 8 29 43.5S 

25-35 23.48 — 31.(5 

31.06 — — 29.35 
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Spur feterita has been grown in a ccmpaiative way with unimproved 
feterita at different Substations and the former was found to produce yields 
superior in quantity to the latter by approximately8 bus ^per acre at 
Spur, 2 3 / 4 bus. at Lubbock, and i 1 * bus. at Temple. 

The results at Spur, Texas, are shown as follows: 


Tabie II — Yield' in bushels he} acre — General tesfs . 


1 

1916 | 

1917 

• 

I 

1919 

1920 

Average 

Spur Feterita ... 1 
Unimpro\ed feteri- 1 

31-52 

22 39 

— 

50.14 

4929 

36.C7 

la. 

1 

At 84 

14 32 

1 

“ 1 

45 55 * 

3118 


* Crop failure on account of extreme drought 


In the appendix, tables are given showing the monthly distribution 
of rainfall fcr the years referred to in the bulletin at Spur, Lubbock and 
Temple. 


905 - Treatment of Potato Sets and Arguments For and Against Cutting and Planting 
Whole. — I. Cooley, E W., ^Agricultural Extension Dept. International Harvester 
Co. TJ. S. A . To Cut or Not to Cut Seed Potatoes In The Potato Magazine, Vol 3, No. ii, 
pp. 8-9, figs. 3, Mount Morris Illinois. May 1921. — H. Schkebaux, E , Experiences 
a entreprendre sui la fragmentation des plants de pomme de terre in Comptes rendus &es 
Stances de VAcacUmie d? Agriculture de France, Vol. 7, No. 4, Pans, Jan 26, 1921. — 
HI. Taylob, W. H., Treatment of Potato Sets in New Zealand in The New Zealand 
Journal of AsriouUure , Vol. XXI 1 , No. 4, pp. 227-228. Wellington. Apnl 20, 1921. — 
IV. Tice C., The Potato in British Columbia Whole versus Cut seed in Department of Agri¬ 
culture, Soils and Crop Division, Province of British Columbia , Bulletin No. 86 , pp 24-37, 
Victoria B. C. 1921. 

Some growers declare that seed potatoes should be cut lengthways 
so that each piece will contain a part of * he seed end of the potato, con¬ 
fident in the fact that the seed end sprouts sooner than the stem end or 
any other part of the potato and that the sprouts will be stronger and the 
yield larger. Others assert that the seed end should be cut off and thrown 
away as they consider that instead of sending out one or more strong vigorous 
shoots, the seed end will produce a number of small, weak ones Then 
again, some of the most successful potato growers plant nothing- but the 
whole potatoes (!). Experiments made in various countries are therefore 
well worth consideration in order to come to some more definite conclusion 
as to the best method to adopt. 

I. — In the United States as a result of observation and experiments 
conducted in Maryland, Michigan, Colorado, etc. it was concluded thai 
most of the eyes on a potato have equal value for seed proposes, and 
at Michigan Agricultural College Farm it was demonstrated that the stem 
end piece bore as vigorous sptouts when separated from the seed ends as 
the seed ends themselves, and when all other conditions were equal, the in- 
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dividual hill yields were also approximately the same. While it is true 
that the size of the seed piece is more important than the number of eyes, 
the experiments seemed to indicate tint each seed piece should contain 
at last 2 eyes 

A number oi seed potatoes from high yielding hills were cut so as to 
give pieces of approximately the same weight but with varying numbers 
of eyes Twenty one pieces containing i eye per piece showed 61 % germi¬ 
nation : 4 pieces with l 1 ^ eyes per piece showed 75 % , 20 pieces with 2 
eyes per piece, 4 w th 2 H eye** per piece and 7 with 3 eyes per piece, showed 
100 % germination The average quantity ol cut potatoes used amounted 
to 10 bushels pel acre, but experiments conducted on 360 farms in the 
State of New York.showed that the yield was from 85 to 100 bus more per 
acre when x8 bus. of seed were planted than when xo bus were used. 

II, — M Schriraux draws attention to the evident disadvantages 
connected with cutting sets, and then proceeds to indicate the advisable 
methods to adopt in order to compare the growth and yield to be obtained 
from cutting or planting whole, in consideration of the fact that at the 
Academie d* Agriculture d ; Angers, information has been received recom¬ 
mending the cutting method both from the economical standpoint and as 
regards yield. 

As regards the disadvantages, emphasis is laid on the fact that certain 
varieties (e g Richters' Imperator) when cut, aie liable to rot This is, 
however, an exception and there is no reason to exaggerate the physiologi¬ 
cal dangers attached to cutting which can to 0 large extent be lessened and 
even eliminated. Care should be taken to plant only sets which have 
been exposed to the ail tor several days. Secondly, extra labour is involved 
in the cutting process. There is also a risk of waste through drying 
which applies also to the period following planting, as cut sets are less 
resistant to drought, defective cultural operations, etc than whole sets. 
Even under favourable conditions, success is at piesent uncertain and the 
author considers that this is due to the lack of knowledge concerning a) 
the advisable average weight of the cut sets; b) the best system of 
planting to employ. 

The author suggests the following plan and but considers that unless 
the greatest care is taken to observe the details, it should not be attempted, 
seeing that it is the relative and not the absolute yield which it is desired 
to determine. * 


Whole sets 


Cut be it. 


Distance 

apart 


cm 

50X40 

50X50 

50X60 


Meatum 
about 7 02 


about 


I Small about 3 s or, 

Number each. with. 3 eyes 

ol plant* | - | No of | No of I | No of 

jper sq yd Distance apart plants per Di&tance apait plants per Distance apart plants per 
J _ __ sq yd [ yd | | sq yd 


1 

r»m 

1 


cm 


cm 

1 

5 

50x14 | 

14 

50X20 

IO 

50 X 25 

4 

50X18 

12 

50 X 30 

7 

1 50X33 

3 

5° X *5 

8 

50 X 40 

5 

! 50x50 
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The cutting of small sets above recommended is the method adopted 
■with success by M. Maisokkruve at Angers, who after having removed 
a good third of the tuber where there are few eyes, cuts the remainder into 
6 or 8 parts according to the number of eyes. As regards the large 
sets, M Schribatjx recommends a similar removal of the lower inferior 
pait of the tuber and cutting verticallv the remainder into equal parts. 

With reference to planting, the author remarks that the cut sets 
should be planted less deeply than the whole sets: about 3 to 4 cm. deep 
for the small, 4 to 5 cm. for the medium and 5 to 3 cm. for the large. 

At harvest time, note should be made of the failures, the average 
number of shoots per plant, the yield per plot and per clump; the average 
weight of tubei and the proportion of large, medium and small. During 
these experiments, it is particularly important to note carefully all circum¬ 
stances which tend to influence the quality of the yield in one way or an¬ 
other. 

III. — In New Zealand, it has been proved by growers that potatoes 
may be roughly divided into two classes viz. round varieties on which the 
eyes are nearly all active at the same time, and kidney shaped (occasional 
rounds) that have a decided rounded end. If the former be planted with 
all the buds intact, a large proportion of them will grow into shoots The 
latter behave differently. One, two or three buds start before the others, 
and if nothing happens to destroy them they will produce a plant; the re¬ 
maining eyes will remain dormant. If the tops of these shoots are injured 
by frost, they make fresh growth lower down. This naturally results in 
a reduction in the crop, but the latter may still be profitable. A second 
frost may occur which will entirely destroy the first tops. Other buds, 
that probably have already broken but not made much headway, then 
break through and may produce a crop just sufficient to pay costs. This 
explains why no disbudding is done. The seed tubers are not cut as that 
would cause decay, and the second set of buds would not be able to conti¬ 
nue growth. 

The common belief that all the eyes on a set will produce shoots, and 
that disbudding is necessary to prevent an overplus of shoots which would 
give small potatoes is, therefore, contradicted. 

IV. — Experiments conducted in British Columbia support the claim 
made by M. Schribaux that in districts where the land is wet or poorly 
drained, whole potatoes are preferable to cut sets, since the latter rot easily. 
Also cut set* are more subject to disease, and sprout later. However, the 
percentage of maiketable potatoes has been found in this case to be 
smaller when whole sets are planted than with cut sets. 

When cut sets are used, a 2-oz. piece has been usually found the 
best. This statement is fully borne out in an experiment carried out by 
Dr. Zavitz at Guelph. Sets were planted for 5 years weighing \ 16 oz , 
Vs oz -> y* oz *i 1 oz -» and 2 oz.; one eye was left in a piece and the pieces 
planted 1 ft. apart in the rows. There was a variation in yield fiom 
47.5 bushels to 173 9 bus. for 2 oz., of seed Subtracting the amount of 
seed used, the former gave 46.2 bus. and the latter 132.7 bus. Thesys- 
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tem of cutting out the eyes of the set is not recommended, as the author 
considers there is not enough plant food present to support the young 
shoot till it develops a root. System two eyes to a set is usually conceded 
as giving better results than even 1 or 3 eyes. Where a larger number 
of eyes are present the percentage of marketable tubers is greatly reduced; 
this was found especially true when the seed-end of the potato was plant¬ 
ed although the potatoes thus obtained were earlier. 

906 - Varieties 01 Oats and Barley which have given the Best Results in Iceland. — 
See No. 88 1 of this Review. 

907 - Alfalfa Culture in Argentine. — Scasso J. M (Agricultural Enqurer and Specia¬ 
list in Forage Plants, Buenos Aires;, in The New Zealand Journal of A^ruuUure, V61. XXII 
No. 4, pp 2*7-320. Wellington, April 20, 1921. 

Alfalfa adapts itself leadily to the soil and Argentine climate, and 
its cultivation is greater than that of any other crop, the actual area un¬ 
der cultivation amounting to 7 619 000 hectares. In the years of ordinary 
rainfall 4 cuttings are made per year of 7000 kg. per hectare per cut (ap¬ 
proximately 2 % tons per acre) making a total of 28 000 kg. per hectare. 
In the neighbourhood of the large cities, in the Andine provinces and 
territories of the south, wheie there are large installations for irrigation pur¬ 
poses, irrigation is much used in the culture of alfalfa, and in these cases 
naturally the returns are always greater, as much as 6 or 8 cuttings per year 
of 9000 kg. per hectare per cutting being obtained; i. e 54 000 to 72 000 kg 
per year per hectare 

The production of alfalfa seed is one of the principal resources of com¬ 
mercial agriculture in the Argentine. It is calculated that the proportion 
of seed utilised annually for the new sowings amounts to 80 %, the other 
20 % being the product of other countries, principally Italy, France and 
the United States. In the case of alfalfa under irrigation, the pioduction 
of seed is about 600 kg. per hectare It has been proved that the existence 
of colonies of bees in proximity to the alfalfa fields has resulted in the re¬ 
turns of seed being increased by as much as from 30 to 40 %. 

There is a notable variation in the duration of alfalfa fields according 
to the regions in which the plant is cultivated. 

The average duration of the fields in good production is from 12 to 
15 years, but there are areas in which alfalfa fields of 30 years standing 
yield good returns, especially those under irrigation as in the territoiy 
of Rio Negro, the province of St. John and other parts. In the provinces 
of Cordoba (South) and St. Louis, the territory of La Pampa, etc. 
there are alfalfa fields not under irrigation which have existed for more 
than 25 years and these still produce abundant crops. This moy be explain¬ 
ed by the fact that the deep rooted system of the plant utilises the water 
that flows many metres deep in the soil. 

The author gives details of the preparation of the land, methods of 
sowing and cultivation generally, and of the utility of alfalfa for pasture, 
hay making and ensilage. The use of fertilisers is not practised, neither is the 
use of inoculated soils and lime, found to be a necessary proceeding in Ar- 
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gentina, owing to the fact that the physo-chemical composition of the soils 
allows the normal development of alfalfa. 

908 - Cotton Growing in Natal: Records of Recent Trials. —Wilson, w. b., in The 
Farmer’s *Weekly , Vol. XXI, No. 533 , PP- 1178-1179, figs. 3. Bloemfontein, May 
25, 1920. 

In 1914* the Tobacco and Cotton Division of the Union Government 
set up an office for Natal to conduct co-operative experiments with 
the farmers and to study the conditions and means of re-introducing cotton 
growing with a view to establishing the industry on a permanent basis. 

During the season 1914-15, 9 varieties of Upland cotton seed, amount¬ 
ing to 446 lb. were distributed to 21 experimental stations, situated chiefly 
in the New Hanover and Richmond districts of Natal and parts of Zululand. 
Daring the second season much better results were produced than in the 
first and in Weenen and Zululand the crops were very promising. 

The results at the first mentioned place showed a yield of 960 lb 
of seed-cotton per acre, for the ,f King ” var, and 718 lb. per acre for 
" Cleveland”. As this was a very dry season, this establishes the drought 
resistant properties of these two types. 

The following year the same growers planted an area of 46 % acres 
which gave an average yield of 1212 lb. per acre, and a proportionately 
larger profit was made over an increased acreage. Other growers at 
Amatikuha, Zululand, showed similar results both as regards increased 
acreage and price. 

Over the whole of Natal, the increased production during recent years 
as shown by the official statistics and the Cotton Grower’s Association, 
are as follows: 1915, mo lb., 1916, 4890 lb. t 1917, 23 604 lb., 1918, 396 
bales of approximately 250 lb. each; 1919, 843 bales, and 1920, 1418 bales 
(both of approximately 480 lb. each). 

It is evident, therefore, that very rapid strides have been made the 
last few years. The really serious question affecting the cotton position 
is probably that of marketing the crop. In 1915 and 1916 the Government 
had control of the marketing, pooling the entire crop according to its respec¬ 
tive grades and selling most of it overseas, distributing the money among 
the growers after the receipt of the account of sales. This resulted naturally 
in a very heavy delay before the grower received the amount due for 
his crop, but in the absence of local buyers, there was no other course open. 

In 1917, the crop began to assume commercial proportions and the 
Government made other arrangements as regards ginning facilities, but the 
question of uniformity of staple demanded by the market, the best seed 
for planting, and how the grower is to be paid for the crop are still impor¬ 
tant questions which still remain to be determined. 

As regards uniformity of staple, different varieties have been planted 
side by side for the puipose of testing the suitability of the respective 
varieties to South African conditions: the crops from these plots were 
ginned on the same machines. This resulted m cross fertilisation and 
mixing of seeds until uniformity of staple was very much lacking — a 
serious defect from the spinner’s point of view. Also, the relatively heavy 
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yields from the shorter staple varieties was an inducement to growers 
to plant these to a large extent, in spite of the fact that long staple is 
more in demand. The percentage of different length staple of the 1920 
crop of cotton may be stated as followsfull staple, I Vs *n-> 39 %* 
medium staple, 16 / 16 in. to 1 Vie ia., 32.28 %; short staple, 7 /s in* or 
under, 28.12 %. 

On account of lack of uniformity of staple and the large proportion 
of short fibres, the S. African cotton is at present very much in disfavour. 
This difficulty is, however, by no means insuperable, as has been shown in 
Uganda where a similar position prevailed in 1908. The Government there 
took into its own hands the matter of seed selection and distribution and 
as a consequence, Uganda cotton is now highly prized by spinners and 
commands an excellent price. 

Up till now very little attention has been given to seed selection 
by Natal growers, but the Cotton Growers' Association intend if possible 
to obtain the support of the Government to establish a farm for the produc¬ 
tion and distribution of seed for the benefit of the industry. 

Summing up the facts relative to cotton growing in Natal, the author 
states: — 1) that long-stapled American Upland varieties have proved 
to be the most suitable for the conditions while all attempts at ratooning 
or growing the cotton as a perennial, irrespective of the variety or class 
of cotton, have resulted in failure; 2) the cotton does best on the rich soils 
of the low hot valleys, and the best soils of the coastal belt, but not too* 
near the sea and in exposed positions. 

It has been proved condusrvely that Natal cotton of good quality can 
be produced, but that satisfactory results are not to be obtained without 
careful and persistent labour. The industry can now be made permanent 
if studied closely and built up firmly step by step 

909- Discovery of a Wild Cotton, Bassia lanuginosa, n.sp. in Western Queens¬ 
land. —White, C T (Government Botanist, in Queensland Agricultural Journal , Vol. XV, 

No 5, pp. 216-218, pi. 1. Brisbane, May, 1921. 

Specimens of a wild cotton plant found by Pether on poor sandstone 
hills near the Mayne River, Western Queensland, were forwarded in 1921 
for identification, to the Ministry of Agriculture. 

On examination, the plant proved to belong to a species of Bassia, 
and one apparently new to science, the nearest allied plant known being 
B. carnosa, which occurs in a few coastal localities in Western Australia. 
The cotton surrounding the seed of the new species is, however, considerably 
longer than the last named species. 

A description of the n. sp. designated by the name of B. lanuginosa 
is herewith given: 

Small urrdershrub about 1 ft. high ; numerous erect simple stems aris¬ 
ing from a hard branching woody base ; stems covered with a dense, long, 
floccose tomentum; leaves sessile, linear or the uppermost ones more or 
less ovate, lower ones about 2.5 cm. long and 2 nun. broad; uppermost 
ones 0.9 to i.x cm. long and 3.5 mm. broad, densely covered with long 
silky or cottony hairs; flowers sessile and solitary in each axil, but crowd- 
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ded along the upper part of the stem, densely enveloped in long white 
silky-woolly hairs; fruiting perianth depressed ; about 2 lines in diameter 
without wool, but over 1 in. in diameter with wool teased out, the 5 lobes 
enclosing the fruit and surrounded by a slightly raised horizontal ridge, 
but without appendages of any sort; stamens 5, styles 2, united to about 
the middle; pericarp about 2 mm. in diameter, depressed ovoid, membran¬ 
ous with a few long hairs. 

The cotton ripens from the bottom of the stem upwards and falls 
away as it ripens. As far as it is known, Pether considers that it would 
reach maturity in 3 months, but so long as the ground is kept moist, it 
would keep green, as it appears to grow and ripen much the same as the 
natural grasses. It will grow, however, where natural grasses would not 
grow owing to poor quality of soil and there is also no doubt that the plant 
is hardy. 

It has been reported that this is the first example of a native fibre 
approaching true cotton that has been seen in Queensland, but that, 
owing to its short staple, its commercial value is doubtful, although it 
might be used as a substitute for kapok. 

910 - Notes on the Native Bamboos and Varieties introduced into Lower and Middle 
Belgian Congo. — Va^deryst, R. P. H., in Revue Generate Agronomique, New Series, 
Year n, No. 2, pp. 47-64. Brussels, 1921. 

The native bamboos in Lower and Middle Belgian Congo are scarce, 
and chiefly belong to the dwarf species, not exceeding 2 m. in height; 
the actual distribution is as yet unknown, but taken as a whole the value 
of these dwarf bamboos form the scientific standpoint is negligible. 

As regards the varieties imported into the Belgian Congo, the author 
classifies the species according to the number of stamens and type of fruit, 
and gives their fundamental characteristics and distribution tendencies. 

The following species are enumerated:— Artjndinaria : A . alpina 
K. Schum, A . Simonii Riv., A.japonica , Sieb. and Zucc. Phyliostachys : 
P. miiis Riv., P. aurea Riv., P. nigra Munro, P. violascens Riv., P. viridi - 
glaucescens Riv. Eubambuseae : Atractocarpa olyriformis , Puelia De - 
wevrei De Wild., P. guluensis var., P. ctliata Franch., Gigantochloa max ¬ 
ima Kurz., Oxytenanihera abyssinica , A. Rich. Bambusa : B . macroculmis 
Riv., B. vulgaris Schrad., B. spinosa Roxb., GuaJuella marantifolia , Den - 
drocalamtis strictus Nees., Cephalostachyum pergracile Munro, Microcala ¬ 
mus sp., M . barbinoiths Franch. and Ochlandra travancorica . 

The author gives the principal morphological characteristics asso¬ 
ciated with bamboos in this countiy and their importance from an econo¬ 
mical standpoint. 

911 - Experiments with Castor Ofl Seed Conducted at Sabour, India. — Taylor, c 
Somers (Agricultural Chemist, Bihar and Orissa), in The Agricultural Journal of India , 
Vol XVI, Pt. H. pp. 146-161, March 1921 

’ Report of attempts made to determine whether by chemical selec¬ 
tion it is possible to improve the race of Ricinus communis fron the point 
of view of its oil-yielding properties. 
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Remarkable differences in oil-content of seed were observed from 
the diff erent types obtained from various parts of Bihar, but this may 
have been due to the varying conditions under which the plants were 
grown, and fresh selections were therefore made from the highest and 
lowest yieldeis of the 1919 crop, which was grown under uniform conditions 
at Sabour. Fifteen parents of low oil content were taken, and 20 of 
high oil content. The'mean of 11 good plots was 49.6 % for descendant of 
parents whose mean was 54.2 V The mean of to well grown “ low” 
plots was 48.6 % from parents whose mean was 42.5 %. 

There appeared, therefore, to be strong mdications that in the majority 
of cases the plants did not transmit a high or low oil-content for even 
one generation, but that in both cases the seed showed a mean oil-content, 
which lies somewhere about 49 %, when the plants are healthy, and a little 
lower when the reverse is the case. Out of the whole series, two appear 
to have kept pure as regards oil-content for more than one generation, 

A plot has also been observed which shows a sphtting up into differ¬ 
ent varieties which differ in oil-yielding as well as in ordinary, botanical 
characters viz. F ± green 50.9 %. Four distinct varieties, green A 51.8 %\ 
green B 50.6 %; purple A 46.6 % and purple B 50.4 %; weight of seed 
4, 12, % and y 2 oz. respectively. Original analysis 54.7 % oil. Observa¬ 
tions on these varieties will be continued. 

Results generally may be taken to give a good comparison between 
different varieties, and afford a good idea of what could be obtained 
commercially by the modem method of extraction by solvents such as 
petroleum ether or carbon tetrachloride. 

In order to examine how a small sample will indicate the composition 
of the main bulk, a number of samples were obtained from botamcally 
pure, or nearly pure, varieties of “ bhadoi ” castor. The analysis of 15 sam¬ 
ples from a bulk collection of one variety showed in 1920 a standard 
deviation from the mean of ± 1.04 %, the mean being 49,5 %. Other 
analyses made m 1921, taking selection from plant to plant in each of these 
fairly pure varieties, showed a standard deviation of ± 1.5 %, the mean 
varying from 47.6 % to 50.9 %. From these observations, the probable 
error in the oil determination of a single sample of any one variety may 
be calculated at about ± i-0 %, of the weight of the seed. The " rabi 99 
grown crop showed, however, a standard deviation of 2.0 % (mean 52.3 %), 
but this may be attributed to the effect of different conditions of growth 
which had a strongly marked effect on the seed obtained from each 
plant. 

It appears probably that variations in agricultural treatment may 
possibly have more effect on the oil-yield of the crop than actual ohenuogl 
selection. As the result, therefore, of a considerable amount of work, 
a few varieties have been selected which appear to be richer in oil than 
others, and maintain a mean oil-content greater than 49.5 % which 
may be taken as the mean of all the types tested here. The improvement 
is not as marked as was hoped. The greatest improvement observed 
above the general mean this year was just under 5 % in the case of spring 
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sown bhadoiy while the autumn sown rabi only showed an improvement 
of about 3 %. 

912 - Cultivation of Coconut Palm in Porto-Rico. — Gonzales, rios p , in the Depar - 
Omenta de A^ricultura y Trdbajo, Estacidn, Experimental Insular, Rio Piedras, P. R. r 
Circular No. 35, pp. 20, figs. 4. San Juan, P. R., Feb. 1921. 

No exact data are available regarding the actual number of coconut 
palms in Porto Rico ; in 1917, according to data collected by the " Comi- 
si6n de Alim entos,” 6832 cuerdas (47 113 sq. m.) were planted with 
coconut palms, and about 10 million coconuts were exported. Porto-Rico 
coconuts are exported chiefly to the United States; for export the nuts 
are freed from the fibrous part of the husk (" coir ”) and packed in bags 
containing 75 to 100. The other producing countries — Ceylon, Java, 
East Africa, Philippines, etc. — export copra, that is, the fleshy part 
of the nut, dried in the sun or in ovens. In Porto-Rico there are 3 fac¬ 
tories, 2 large and 1 small, for the extraction of coir which is used for making 
rope, brushes, matting, etc., or else as fuel in factories near the palm groves. 
The ash is very rich in potash ; some samples contain about 20 %. 

Large palm groves grow along the coast of the island ; alluvial soils, 
by the side of streams, suit the coconut palm very well, but are rare in 
the island. Pine coconut palms, good producers, aie also found on compact 
soils, but such soils can seldom be used for making plantations since the 
coconut palm likes mellow soils, moist and easily permeable by water. 

The selection of nuts for planting is not generally practised, but the 
author urges that it should be; he advises against making plantations 
with young palms bought in nurseries; and recommends the selection 
of the finest nuts on the finest palms 12 to 25 years old (during that period 
they bear the most vigorous nuts for planting), the picking of these nuts 
when their fibre is dry or has commenced to dry, the cutting of at least 
one nut per palm, choosing only palms with nuts that have very thick flesh, 
rather round than elongated in form, the drying of the nuts selected for 
planting, spread on the ground in a shaded and aerated place. When plant¬ 
ing, the tip of the nut should not be pointed downwards, as is generally done, 
but have an inclination of 45 0 ; in this way the layer of flesh which 
the roots have to traverse is thinner and the distance they have to grow 
before burying themselves in the soil is shorter. 

Replanting can take place when the palm has reached a height of 
either 30 cm or a little more, or of 1 m. In the former case there is the ad¬ 
vantage of being able to get out the roots with less risk of injury, but 
on the other hand there is the drawback that the stem is still feebly 
attached to the roots. 

Final planting should be made at a spacing of at least 8.40 metres 
apart in squares ; very close planting is responsible for the low production 
of many of the Porto-Rico plantations. The trenches should be dug 
3 months before planting and the ground should be manured if possible, 
and carefully kept clean between the palms; the weeds pulled up should 
be spread on the ground round the stipes, at a distance of about 30 cm. 
from them in order to keep the soil moist. 
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During the first few years after planting, sugar cane, maize, cotton, 
tobacco, sweet potatoes, or preferably leguminous plants, kidney beans, 
horse beans, etc., can be grown between the lines. After the 4th year, 
livestock may be allowed to graze in the plantation. 

When the plantation begins to bear, it should be carefully cleared 
of husks, dry leaves, etc., which should be heaped and burnt to destroy 
th e insect pests which nest in them. The coconut palm lives for 75 to 100 
years. 

A mix ture of fertilisers to be recommended is such as will provide 
0.5 kg. of nitrogen + 0.25 kg. of phosphoric acid + I kg. of potash per 
palm. Experiments made since 1908 by the " Estacion Experimental 
Federal ” of Mayagiiez (Porto Rico) have shown that an increased yield 
is obtained by applying a complete manuring, that is to say a mixture 
containing 8 % of phosphoric acid, 6 % of nitrogen, 12 % of potash. 
By the application of 4.5 kg. of this mixture per palm the crop of coconuts 
was increased by 30 % ; by the application of 9 kg. of this mixture it was 
increased by 60 %. When the nitrogen and the potash were excluded 
from the mixture there was no increase ; on taking away the phosphoric 
acid there was a limited increase. 

Diseases and pests op the coconut palm in Porto Rico. — They 
do not cause serious injury. Of insect pests, the mot feared is the “ esca- 
xabajo ” [Stratagus quadrimaculatus) which penetrates the stipes and 
ruptures it. It is controlled By catching it by hand ; by burning the 
dry leaves and detritus in which it nests; by means of luminous traps; 
by insinuating a wire with a chisel point into the galleries, where it is not 
possible to catch it by hand, so as to penetrate it here and there ; or else 
by blocking the galleries with a stopper of cotton wool soaked in carbon 
disulphide. The “ gusano bianco del caculo ” (Phyllophaga sp.) gnaws 
the leaves, especially those of the young palms. 

The “ queresas ” ( Aspidiotus destructor and Yinsonia stellifera) adhere 
to the leaves, from which they suck the sap, causing the leaves to turn 
yefiow. They are controlled by emulsions of soap and paraffin. 

Rats are also to be feared ; the best means of preventing injury by 
them is by putting a band of tin or zinc round the stem. 

The rotting of the terminal bud (“ pudrici6n del cogollo ”) is not 
known at Porto Rico, though it is well known in the neighbouring islands 
of Cuba and Trinidad. 

Finally the author gives information regarding the extraction of 
coir and suitable mechanical apparatus. According to him the Firm which 
sells the most complete apparatus for extracting and working up the fibre 
is the Fibre Machinery Co., 20, Bucklersbury, London, E. C. 

9x3 - Spanish Sage ( Salvia hispanica) as an Oil-bearing Plant.— Boletin de Amcul- 
turn, Industna y Comercto de Guatemala, Otgano de la Secreteria de Agrtcultura, Year I, 
No. i, pp. 9i*22. Guatemala, Jan. 1921. 

The seeds of the Spanish sage [Salvia hispanica; synonyms:— 5. 
polystacha Ort., S. Columaix Benth.) are used in the preparation of certain 
beverages ; if they are steeped in water for 12 hours they produce a great 
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deal of mucilage, which is a very pleasant basis for cooling drinks. Hie 
use of these seeds as a source of oil is much less general, although it is 
remunerative to grow the plant for its oil, as it produces an abundance 
of seeds which contain 20 to 40 % of a drying oil very much valued in 
painting for the brilliancy which it gives to colours. This plant is so little 
exigent that it is almost a weed; it grows perfectly, even in poor soils 
where it so to say smothers all other plants. It is ripe 4 months after 
sowing; if sown very thick the crop may attain 12 to 15 quintalsper hectare 
If it is sown on fertile soil, in lines and ridged up (which is very beneficial 
to the plant), much more abundant crops can be obtained. 

Salvia hispanica , apparently originating in California, is cultivated 
in various parts of Mexico. Seeds from that region analysed by Prof. 
Mario Calvino, Director of the " Estacion agricola esperimental ” of 
Santiago de las Vegas (Cuba), contained about 7 % of moisture and 
from 33 to 40 % of oil (extracted with petroleum ether). The oil obtained 
by pressing the ground seeds is very clear, of a light green-yellow colour, 
and bleaches spontaneously in the light; it resembles linseed oil not only 
in odour, but also in all its other characters. 

914 - Cultivation of {Rhus succedanea in Tonkin, see No. 950 of this Review, 

915 - Notes on Methods of Cultivation of Camphor throughout the World. — See 
No. 951 of this Rtvuw. 

916 - Commercial Possibilities of the Nipa Palm (Nipa fruiicans ). — 1. Sugar and 
Alcohol from the Nipa Palm in Bulletin No. 3, Forestry Department British Norik. Borneo 
reproduced in The Journal of the Board of A yricnttwe of British Guiana , New Series, Vol. XI 
No. 1 pp. 51. Demerara, Jan. 1921.— II. Commercial Possibilities of tne Nipa Palm, 
in Journal of the Royal Society of Arts. Vol. LXIX, No. 3570. pp. 367. London, April 22, 
X92X. 

I-II. — It is stated that the Nipa Palm (Nipa fruticans) is one of 
the very few tropical plants which occur in pure stands over extensive 
areas in Borneo. In common with many other palms, its sap contains 
sugar, and laboratory experiments concluded at the Bureau of Science, 
Manila, indicate that production of sugar from nipa palm sap would be a 
commercial success. According to these experiments, it is estimated that 
there would be at least 12 % of recoverable sugar in the sap, and the aver¬ 
age annual yield of 4000 g allons of sap per acre of nipa under man¬ 
agement should produce about 4000 lb. of sugar. 

Although the production of sugar from nipa sap is still in the experi¬ 
mental stage, according to the U. S. Consul General at Singapore, the manu¬ 
facture of alcohol from the same source is a well established industry. For 
many years the natives of the Philippines have been producing a low grade 
distillate averaging about 25 % alcohol, which has been used as a beverage. 
Tately the crude stills which produced this distillate have largely been 
replaced by modem distilleries, of which 75 were in operation in 1913. 
These produced 2 500 000 gallons of distilled spirits. Over 98 % of 
this production is diluted and used for beverages, and the balance utilis¬ 
ed as fuel for lamps, stoves and motors. 
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The cost of the distillate as at present produced in the Philippines is 
difficult to determine, as operations are scattered, manufacturing processes 
are not well controlled and the cost of collection of the sap is not uniform* 
jn a compact and well managed area, it should be possible to collect and de¬ 
liver to the distillery at a cost of 50 or 75 cents per 100 gall.; and this quan¬ 
tity of sap should produce between 6 and 7 gall, of alcohol which places the 
cost of raw material at 8 to 12 cents per gall, of alcohol. The plant needed 
for distillation is estimated at $15 000 for a 500 gallon per day unit. In¬ 
cluding wages, fuel, and interest on investment, the estimated cost to 
manufacture should not exceed 10 cents per gall, of alcohol, and the total 
cost of production should not exceed 20 cents per gallon. Experts who 
have operated in the Philippines maintain that a well organised plant near 
well managed and concentrated areas of the palm can produce at a cost 
of 14 cents or less per gallon. 

The nipa palm grows in dense formation on tidal areas throughout all 
the eastern tropics. Very extensive areas are to be found in Borneo and 
the British North Borneo Government estimates that at least 300 000 acres 
exist at very accessible points throughout their territory. One block of 
57 000 acres has already been surveyed on the west coast and certainly 
another 100 000 acres can be reached within 4 hours by launch from 
Sanadakan on the east coast and yet another 100 000 acres near Tawan, 
on the east coast, but farther south. 

917 - The Use of Tea Flowers for Infusing* —BoUtin de AgricuUura, industria y Commto 
dt Guatemala, Organo de la Secretaria de Agrtculiura , Year, I, pp. 23. Guatemala, 
Jan. 1921. 

The infusion of the flowers of tea is much less known than the infusion 
of the leaves, although richer than the latter in aroma and equal to it in 
all other qualities. In view of the facility for fraud in the leaf-tea trade, 
the flowers offer several advantages compared with the leaves, e. g. easy 
plucking, no injury to the bush, much greater difficulty in adulteration* 
As the teabush flowers very abundantly, it would be profitable to 
work it for its flowers. Tea made from the flowers could be sold at a 
higher price than that made from the leaves, for not only is it more aro¬ 
matic but also sweeter and contains less thein. Recently tea made from 
the flowers, which up to date had been reserved for the exclusive use of 
rich people in the principal producing countries, and was not exported, 
lias begun to be imported into Europe. 

Tea does well where coffee does well; its growth in Guatemala, with 
a view to harvesting the flowers, is therefore recommended. 

918 - Cultivation of Saffron ( Crocus sativus ) in Macedonia.— Journal of the Royal 
Society of Arts, Vol. I^ XIX , No. 3577 - PP- 487-488. Iyondon, June 10,1921. 

The autumnal crocus (Crocus sativus) is a native of southern Europe, 
and western Asia, and is extensively cultivated in Spain, France, Italy and 
Cashmere. The saffron derived from this plant, requires about 4000 of 
the dried orange-coloured stigmas to make 1 oz. 
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According to the report by the U. S. Vice-Consul at Salonica, the 3 vil¬ 
lages Goblitza, Vanitza and Spourta, in the district of Cozani (Macedonia), 
at one time produced a crop estimated at 1500 okes (1 oke = 2.82 lb.); 
but cereal planting has been more profitable lately, consequently the crop 
is now only from 600 to 800 okes per year, a reduction of abot 50 %. 

In planting, the bulbs are set in the ground 10 in. apart and after 6 or 
7 years are taken up and separated, each original bulb yielding a new bulb 
for every year since planting. A feature of the growing of saffron is the 
possibility of using the same field for an early crop of some cereal which 
does not require deep planting. For a good harvest it is necessary that the 
weather be dry. 

After the harvest the saffron is packed in a crude state in matting 
trunks containing about 50 kilos (1 kilo = 2.2046 lb.) each, and transported 
to Venia, where they are reloaded on waggons and carried to Salonica. 
Here they undergo a refining process and are then packed and shipped; 
chiefly to France and to a certain extent to England. 

The product is used in various ways, as a medicine, in the mamifacture 
of cordials and liqueurs; as a colouring matter (the red pistils are utilised 
in producing a red dye); and in parts of Europe as a flavouring and colour¬ 
ing ingredient in cooking. 

Cultivators in Macedonia predict that in a few years time the plant 
Will be more highly valued than at present as a result of the improved me¬ 
thods now being introduced. 

919 - Aniseed (lilicium verutri) Cultivation and Distillation, and Production in 
Tanking, Indo-China. — JraNCard P. in La Parfumerie. Moderne , Year XIV, N0.4, pp 73 “ 
75 - I<yon, April, 1921. 

The author states that the aniseed ( lilicium vernm Hook.) is culti¬ 
vated in the district north east of Tonking, Indo-Chica and in Long 
Tcheou (Chinese province of Kouang-Si). It is localised in the 
cantons of Eang-Son, That-Khe, Dond-Dang, Vinh-Rat, Halting, 
and Na-Chaur at an altitude of 200 to 300 m. It is propagated by seed, 
and transplanting takes place at the end of 3 years. The inflorescence 
appears the 7 th year, but it is only after 10 years that the first fruit is pro¬ 
duced, which contains the well known oil, utilised by the Chinese for 
medicinal purposes, as an anti-toxin. 

The average yield per tree (10 to 20 years old) is from 30 to 35 kg.; 
after this age has been attained, 40 to 45 kg. is counted upon, and the 
irregularity of yield can only be attributed to lack of cultivation and to 
insect attack. 

Since the cultivation of this plant has come under European control, it 
is considered probable that the trees will become more vigorous, will fruit 
earlier and well, and with much more regularity. 

As regards distillation, the Chinese alembic is employed which differs 
distinctly in construction from the ordinary recognised form of alembic. 
The author gives illustrations and a detailed description of this “ Alembic 
Tho ”, The whole operation last 48 hours (continuous) and 180 kg. 
of fruit is treated each time. The average yield of oil per 180 kg. amounts 
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to 6 or 7 kg., i. e. 3 to 4 %. The value of the oil thus obtained is estimated 
according to the congealing capacity as regards temperature. This is 
measured by means of the Beckmann method. 

The author quotes the exports from Indo-China between the years 
1897, 1912 and 1918 ; the maximum was attained in 1913, viz. 230 000 kg. 
However, these figures do not in any way indicate the total yield, as a con¬ 
siderable quantity is utilised anually in Indo-China and China, etc.. The 
average price obtained on the French market before the war was between 
10 and 15 fcs. per kg. 

Aniseed oil obtained principally from Russia before the war was the 
sole product competing with anethol, and seeing that this has not been put 
on the market since 1914, there are evidently possibilities of development 
pf the aniseed industry in Indo-China. 

920 - The Variation In Composition of the Rhizomes of Bracken (Pteris aquHina), 
and Food Values (1). — HeNdrick J., in Royal Botanic Gardens , Km, Bulletin of Miscel¬ 
laneous Information No. 4, pp. 157-166. London, 1921. 

An investigation was started in the spring of 1918 with the intention 
of taking samples of the rhizomes of bracken at intervals throughout the 
year to ascertain the variation which took place in their composition with 
the season, and the best time of harvesting them from the food and starch- 
production point of view. Amongst others, samples were taken in April 
from two points on the Experimental Farm of the North of Scotland College 
of Agriculture in Craibstone, and when analysed, the percentage of nitro¬ 
gen varied extraordinarily, although the moisture and dry matter con¬ 
tent were almost identical. With the development of the fronds, the store 
of nitrogen in the rhizomes diminished seriously and the percentage in 
both sets of samples reached a minimum in July when the frond reaches its 
maximum development. After this, the nitrogen increased again and soon 
reached a maximum. This has a bearing on the important economic 
problem of the best time to cut bracken when it is desired to dear land. 

The maximum percentage of nitrogen in the dry matter was reached in 
August in both cases but the outstanding difference between the 2 .sets 
of samples is the radical difference between the percentage of nitrogen all 
through the season. The soluble carbohydrates and fibre also vary in a 
somewhat similar fashion. Neither the ash nor the ether extract show 
special features calling for comment. Why then should the nitrogen con¬ 
tent exhibit such a remarkable difference ? No botanical differences 
were found and both appeared to be normal Pteris aquilina. 

Analyses were also made of the fronds at different periods during sum¬ 
mer and autumn, but except for the differences in nitrogen and moistures, 
no other striking dissimilarity was found between the 2 sets of samples. 
The composition was found to be as follows: 


(i> See also “ Bracken Rhizomes and their Food Value ”, Transactions of the Highlands 
Agricultural Society of Scotland,% 1919, XXXI, 5 th series, pp. 227-246. (Author’s note., 

[SI9-»W] 



TablB I. — Composition of Bracken Rhizomes. 


sxnrausrT, aromatic, narcotic and medicinal plants 1157 


i 


5 


V) 4 J 

I 


8 

ri 

, l 1 

'r j 


! 

<■ 


vP 

©N 


0 

H 

N CO O' O' N 

CO H -t v> O 

H 

IN 

c 4 vd m vd 
vo « 

~ vP 
0 s * 

0 ? 

•+ 

d 

’+■ Ok Ov IN £» 

oq 10 nh *9 

crv 

o 

c 10 ei vd **■ 
vo d 

\0 

0 s * 

-sb 

0 '- 

»o 

M 

'+■ d t>o co 
INC© d -T IN 

c 

IN 

d m ei d» uS 

tN H 

* 5 " 

1 0 s - 

>9 

O'* 

1 M 

VC 

to NO "O 

IN 00 O O In 

ei 

0 

d « m d 4 

IN <N 

"sp" 

0 s * 


«N 

oc 

cr >00 ^00 IN 
IN 00 T d C 

e 

vO 

d m oo ei 0 
0 d 



s 

0 IN d O w 

inco oq oq oq 

H 

c- 

o’ H H CO id 

IN r-t 

sP 

0 s - 

O/ 

CO 

a 

00 TOO ov Ml 
O d VO IN c 

VC 

d d 00 00 m 
0 W 

sp 

0 s - 

>.= 

o'- 

Ov 

oq 

O COO M O 

q- d q 

rvi 

IN 

d vd IN 00 IN 

0 w 


sO 

O'- 

d 

(O 

H t W t O 

d oo q 7-10 

IN 

tN 

h m tN in ei 
»o d w 

NO 

O^ 

3 * 

M 

IN 

O CO 30 VO CO 
oq n n rr» irj 

00 

IN 

O 4 30 IN 06 
»o d 


%.o 

O'* 

& 

d d d d d 

q vo «n 10 co 

4 

IN 

W 00 *0 IN IN 
vO w 


§§??? 

g 000 " 


o 

g. O O H « 


§ S'SR'S, 

^ O O «» c» 

O 

_H _ 

ft «NH« 

o o 

“• o o h « 

O 


o o *»d o 
o 5 *! *S “? 
q* 00 nrt 

O 


§ ass s 


8 


3 I 



a 


a -*3 

tiS ?«33 | 2 

O • * <5 


Ov W t-* I 
ooimtt I 


8 $«sa 


g SS'S'S 


gRRS? 

^ o o «o **r 


3 N NVS VO 11 
5i CO 30 00 Sh '1 
§ M 6 « « I 


r ss 


o> 

N O' H OO lO 

H 

oq d *ovo vo 

d 

d covd c cd 

IN 

h io d 

\0 

0 s " 

N« 

O'- 

00 

0 00 d in co 

vO 

oq covo q m 

00 

6 d‘ vd h d 

vO 

«h »o d 

0 s * 

0 ' 

1 /0 

t 

1 

CO 

moo ro ov *n 

0 

nnnoo 00 

00 

d m d» 00 00 

vo 

H vo w 

Sp 

0 s 


10 

00 N NO O 

T 

In ^ O' o> 0 

vO 

o’lios 0 i*- 

H O H 

0 s 


d 

to ro 0 *000 

q 

N-h OOO 

00 * 

o* ci w <j id 

vO 

M VO W 

nP 

0 s 

>0 

O - 

»o 

H inot-N 

vo 

IN IN - 1 - tN CO 

VO 

0 w 00 oo d 


Ml to H W 

Np 

0 s 

n 3 

O ' 

M 

X> O d O 0 

q 

co oq qi -T* c 

vo 

O 

d m vd 4 vo 

Ml VO H 

"n?” 

0 s 

s 3 

C- 

to 

tN 0 VO O W 
c vo oq co w 


1 4 

M rood di IN 

N 

M OH 

"njT 

I ON 


VO 

d -r d M M 

1 

NiOH NO 

1 co 

O N d N CO 

IN 

vo d M 

1 "ss" 


CO 

CO OV d co CO 

M 

cncoq cj * 

06 

m ad co 00 oq 

IN 

H T« 

sP 

1 

0 / 

/0 

d 

*00000 

IN 

c w co d «o 

1 i 

d h ad c d 

I ji 

d -r d 


O « vO op is 
5 H» < 5 10 

, « « w Vjff) 

o 


0 N« M + 
g oq ts -+ 3 

r"" 


. m m «n <0 


• mm n 


g SRV 3 8 

h h tori 


gSSSi^ 

2 M MVO CO 

o 


) 30 M IS 10 
« <n») + 
MM CO W 


mu' 


8 H VO o M 1 

S 2 § S1 

8 “ I 

K _t 

1 

g ??•?" 

g" w l 

M __ _ 

\ 

O o«o « 00 
O nao i><o 

CO oi «TJ CO 



rlliil 


















1158 


HORTICUT/TURE 


Table II. — Composition of Bracken Fronds . 


—---- 

- 

A Samples 



B Samples 



1 1 

2 

3 1 

1 

4 

- | 

8 1 

3 

4 

Moisture 

May 30 

June 18 

Sept 25 

Oct s8 

1 

May 9 

June x8 

Sept 25 

Oct 28 


% , 

" % ", 

“ I”| 

1 

% 

% 

o* 

/*» 

% 

~% ' 


90.39 

69.55 

C2.90 

19.20 

90.33 

74-27 

70.27 

18.43 

Composition of Dry Matter 



I 






Ether extract .... 

2-39 

3.14 

2-53 

1.69 

1 2.94 

4-33 

2.45 

1.97 

♦ Albuminoids . . 

27.73 1 

15-59 

3-37 I 

3.40 


21.58 

7.56 

6-74 

Soluble carbo - hydra¬ 

1 | 


1 


1 25 15 | 




tes . . 

1 41-09 

50-35 

52-38 

44-34 

|| 44*76 

46.29 

48.62 

42.46> 

Fibre. 

l 13-17 

24.50 

1 34.66 

44-34 

15-86 

20.66 

33-97 

42.88 

♦Ash. 

1 15-62 

6.42 

7.061 

4-65 

| 11.29 

7.14 

7.40 

5-95 


100.00 1 

100.00! 

100.00 

100.00 

II 100.00 

100.00 

100.00 

100.00 

♦Containing total nitrogen . . 

4*44 

2.48 

0.541 

0.54 

3-99 

3-4fi 

X.2X 

xjo 7 

Containing protein nitrogen. . 

3.69 1 

243 

0.38 ! 

<M5 

3.5 8 

3-42 

O.9O 

0.91 

Containing siliceous matter . . 

0.73 

0.52 

2.83 

2.69 

1.08 

I 0.43 

1.85 

2.30 


Samples of the soil were taken from both places to see if they exhibit¬ 
ed any remarkable differences in nitrogen content, or otherwise, which 
might throw light on the existing differences in the bracken. Both soils 
are typical sour, moorish soils, and the results of a partial analysis % iA 
showed respectively for A and B ; loss on ignition (humus, etc.) 42.65 and 
26.95; total nitrogen 0.55 and 0.57; nitrogen as nitrate, absent in both cases; 
nitrogen as ammonia 0.001 and 0.001; lime requirement 1.53 and 1.30. 
There is therefore no noticeable difference as regards nitrogen content. It 
would require approximately 15.3 tons of carbonate of lime to neutralise 
u A " and 13.0 tons to neutralise “ B ”. 

The difference in situation is the only real difference which the author 
suggests as the cause in variation in composition of plants taken from the 
two places. (“ A ” on the open hillside and " B ” in a well sheltered 
hollow). 

This, however, hardly appears to be a satisfactory explanation for so 
remarkable a difference in nitrogen content. 

921 - Forage Root Crops successful in Ireland.— See No. 8S1 of this Review, 

922 - Pineapple Problems in Florida and the Improvement of Pineapple Soil.— Good* 

wht, K. C. and Warren, A., in The Florida Grower , Vol. XX 11 I, No. 24* PP- 4 - 5 # figs 6 . 

Tampa, Fla.. June 11. 1921. 

Pineapples have been successfully grown commercially on the East 
coast of Florida for over 30 years. Up till 1915 the industry brought in 
about 1 million dollars annually to St Tucie County, where the plants 
were resistant to diseases and pests, but after that time many of the 
fields have become unprofitable owing to the lack of potash fertiliser, 
an essential element in the cultivation of pineapples which invariably 
renders them more resistant to cold. 

[tM-tts] 
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By applying ammoniates without potash, the plants appeared to be¬ 
come tender and very susceptible to injury from frost. The grower was- 
reduced to the use of blood and bone, tankage, etc. owing to the exor¬ 
bitant price of potash, and the severe frosts in 1917 followed by a dry year 
in 1918 led the grower to despair of success. 

In the meantime, however, the Agricultural Department at Washing¬ 
ton and the Experiment Station at Gainesville were carrying on experi¬ 
ments in plant selection, fumigation, soil sterilisation, disinfection of soil 
and plants etc., and pineapples planted in 1919 show sign of giving a crop 
this season (1921). 

Plots of ground on old fields have been steamed, others treated with 
formaldehyde or carbon bisulphide. The experiments are conducted to 
prove or disprove many theories that have been put forward, and the 
information obtained will always be of value to growers iu Florida. 

Although at present local pineapple plants are very scarce, plants will 
be imported and it is hoped to build up the industry again within a few 
years time. 

In the summer of 1919, experiments were started by Sherbakoff in 
St I/Ude County on the A. F. Hoofnagle Estate to discover to what extent 
the nematode is responsible for the so-called pineapple wilt which has ap¬ 
peared prevalent of late years. Soil was forthwith sterilised with steam, 
carbon disulphide and formaldehyde, and other experiments were also 
conducted to show the value of selecting strong healthy slips and also of 
the fumigation of slips before planting. 

Cuban dips gave by far the best results, but as these are difficult 
to obtain in Florida, it is advised to select with much care the local dips. 

The plots where the dips were fumigated with hydrocyanic gas, at 
the rate of 2 oz. of sodium cyanide to 100 cub. ft. showed superiority over 
those with the non-treated dips. 

With regard to soil sterilisation, it is as yet too soon to draw any 
definite conclusion, but the plots so far present a very favourable 
appearance and the plants are growing well 

Among further salient points that have been brought out by the 
experiments the following may be mentioned : — 

(1) Restoration of humus in the soil by the growing of some plant 
resistant to nematode. So far the best results have been obtained with 
Natal grass (Tricholaend rosea = Panicum Tenerifiae) (1) and more 
especially so where it has been allowed to grow undisturbed for a or 3 
years and only ploughed under before the planting out of pineapples. 

2) Necessity of a definite system of rotation. After the 4th or 
5th crop of fruit, the field should be planted with some cover crop for one 
or two years to be ploughed tinder. This can be so arranged as to maint a i n 
a uniform acreage in pineapple each successive year. 

Experiments are still in progress in St. I^ucie Co. by the Federal 


[•»«] 


(1) See R. Sept. 1916, No. 979 { JBd ) 
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Department, the State Experiment Station, in conjunction with the growers, 
with a view to asce rtainin g directly the causes of pineapple wilt. 

9 2 3 _ vine Growing and Wine Making In the Province of Mendoza* Argentina. — o 

anna C In The Industrie ttahane illustrate. Year 4, No 50, pp. 14-16, 6 phot., 3 pi., MU 
laa, Dec. 1920. 

The author reviews the agricultural development in the Province o* 
Mendoza due to European immigration, from 1885 to the present timef 

In 1885, the time when immigration began, the Piovince had 
96 929 inhabitants; it possessed 54 million francs (at par) in heritable 
wealth and 97 289 hectares of cultivated land, of which 3500 were under 
vines, and produced 15 000 hectolitres of wine. It exported chiefly to 
Chile. 

According to the census of 1914, the population has increased to 277 535 
inhabitants, the heritable wealth to 1400 million francs, of which about 
1000 is inverted in landed property. Tlie following Table indicates the 
agricultural progress made : — 


Kmd of crop 

Area m 
thousands of 
hectares 

Products m 1914 

Value of products in 
millions of 


in 1914 


in 1914 

in 1885 

Meadows. 

\ Hay and pasture . * • • 

I 5 

1 

| II,6o 

8 5 } Cattle and their products 

2 

Cereals . . 

45 

Cereals. 


i 

Vegetables and kitchen 
garden plant . • • | 

x8 

Vegetables and kitchen 
garden plants 

8 

155 

Vine.| 

67 

Wine 45 million hectolitres 

180 

0.85 

Fruit trees 

9 

Table grapes 5oou met tons 

0.5 

Various . . 

15 

Fruits, fresh, dried, pre¬ 
served .... 

3 

f 

1.00 


__ 

Various 

1 1 

3 ’ 

201,5 

l 

15 J 00 


The vine therefore furnishes the pimcipal coefficient of agricultural 
development in Mendoza. Li 1885 the area underlines was barely 3 % of 
the cultivated area, while now it exceeds 25 %; in 1885, wine barely 
reached 7% of the value of the total production and 2% of the exports, but 
at the present time it represent 85 % of the former and 95 % of the latter. 
The climate of Mendoza is and, with 200 mm. of rain annually; the 
agricultural progiess in due to irrigation. The irrigated area, which was 
172 000 hectares in 1885, is now more than 625 000 ha. Before 1905 the 
wine was made by empirical methods; it is now made by good trained wine 
makers in large establishments which produce up to 350 000 hectolitres 
of wine a year. The wine-making industry represents altogether a capital 
of 300 millions francs or less than % of the entire wealth, and it provides 
for the greater part of the public expenses. 
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The vineyards belong mostly to Argentine citizens; but 4 / 5 of the plant¬ 
ing and cultivation of the vines is done by Italian immigrants (“ contrat- 
tisti ”) who work by the piece. In 1885, unirrigated vines produced less 
than 7 quintals of grapes per hectare, but now irrigated vines produce on 
an average no and yields of 320 quintals are not uncommon. The author 
thinks therefore that the world record of vine production is held by the 
Province of Mendoza. 

924 - The Importance of the Selection of Cuttings in the Renewal of Vineyards.— 
Giotto I/., in II CoUwatore , Vol. 67, No 16, pp 490 - 493 - Casale Monferrato, June 10, 
1921. 

The author emphasises the risks connoted by want of care in the se¬ 
lection of cuttings for replanting vineyards attacked by phylloxera. The 
cuttings of nurserymen are generally, taken here and there in old vineyards 
without much attention to their parentage and healthiness. The old age 
of the vines may relate to the stock or to the individual. As the reproduc¬ 
tion of the vine has been effected for a very long time by cuttings, it is rea¬ 
sonable to think that the present individuals all belong to varieties which, 
coming from stocks which are old, are troxn a biological standpoint, in¬ 
ferior. When these plants, which have in them the defect of coming from a 
old and worn out organism, are attacked by a disease the results can only 
be lamentable. Several phenomena which are attributed to a so-called 
" want of affinity ” or a " want of adaptation ” owe their origin solely 
to the Congenital old age of the cuttings. 

. As it is not posible to ascertain the age of the stocks, there is au 
advantage in taking cuttings from young plants of 3 to 5 years, and 
particularly from new vines grafted on American stocks. The author 
recommends the methodical working of cuttings, supplemented by grafts; 
every nurseryman should watch the success of plantations made with the 
material which he has supplied, so that he may be able to have recourse 
for his subsequent supply of cuttings to young vines which have given the 
best results, choosing among them individual vines that are most 
commendable for their qualities of affinity, adaptation and production. 

925 - The Timbers of the Ivory Coast from the Industrial and Commercial Stand¬ 
point. — Gouvcrncment mineral de I'Afrique Occidentale Franfatse, Les bois de tattle d'I¬ 
voire au point de me industrial et commercial , 32 pp. pamphlet. Fans, Emile Eaiose 
(Publisher), 1920. 

Fiance imported befoie the war about 2 700 000 cubic metres of timber 
per annum. She now finds herself obliged still to further increase her con¬ 
sumption and the total purchase of timber which she has to make out¬ 
side France may be estimated at 1 milliard francs per annum. National 
interests require that these purchases should be made as for as possible in 
French Colonies which can supply the stocks required by the country. The 
Ivory Coast Colony offers its timbers which are known, classified, and as 
good as European timbers. The timbers of the Ivory Coast can replace 
notably 

1) The poplar, “ grisard ”, and tulip tree of America. 
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forestry 


2) The pines and firs of France, Northern Europe, Austria and 
America. 

3) The oaks of French and foreign origin, and teak. 

4) The beech, plane and hornbeam. 

5) The elm, ash and acacia. 

They answer the following purposes 

1) light furniture, boxes, panelling and interior work. 

2) Frame work and joinery. 

3) Building, house joinery, frame work, piles, beams, railway ma¬ 
terial, ship building. 

4) Turnery, brush making, paving blocks, tool handles, harness 
making, chair making. 

5 ) Carriage building, wheelwrights work (naves, fellies, spokes), 
turnery. 

The timbers of the Ivory Coast also include large quantities of kinds 
used for high class joinery and furniture (mahogany, etc.). 

All these timbers come from an immense forest situated along the Atlan¬ 
tic covering an area which is about half that of the Scandinavian forests 
and greater than that of the French forests. Several rivers flow through 
it and enter the sea or navigable lagoons. The railway from Grand Basham 
to Bonake traverses its whole width. The difficulties of shipment due to 
the bar have been remedied by constructing two wharfs at Grand Bassam, 
which is fourteen days from French ports. There are important forestry 
businesses, and several sawmills cut up and export the timber. But there 
still remains on the Ivory Coast 9 /io of the forest to be granted in con¬ 
cessions. Targe businesses to be successful should: — 

1) Make a serious preliminary inspection. 

2) Be capable of dealing with all the species which are found mixed 
up in a tropical forest not under management and requiring it. 

3) Invent mechanical means as perfect as possible with a view to 
reducing human labour to the lowest limit. 

4) Study the most economical conditions of transport by land 
and by water. 

It is further very desirable that, in view of the world crisis resulting 
from the scarcity of wood pulp, the manufacture of pulp or chemical 
semi-pulp should be studied on the spot by specialists. To sum up, 
the French home market ought to be widely opened to the direct export of 
timber from the Ivory Coast, for it is anticipated that within three years 
from ioo ooo to 200 000 cubic metres of timber will be exported from the 
Colony in place of 52 000 tens in 1913. 

A list numbered from 1 to 22, indicates the timbers utilisable in large 
quantities for the reconstruction of houses destroyed by the war, and 
including altogether 4 to 50 % of the average stock of the Ivory Coast ; 
a second list, from 31 to 46, indicates the timbers utilisable in small quanti¬ 
ties composing about 20 % of the stock. 

The results of tests made with the following timber are also republish¬ 
ed Entandro phragima sp.; Canarium occidentals ; Bingeria africana ; 
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Milragyna macroplvylla; Trichilia Cedrela; Terminalia ivorensis ; Chlo- 
rophora excelsa ; Parkia agboensis; Datnoria Hecheli; Cola proteiformis; 
Napaga bingemllmsis ; Farinarium , sp.; Erythrophleum guineense; Hae- 
matostaphis Bartezi ; Lophira procera; PynaerMa occidentalism 

LIVE STOCK AND BREEDING 

926 - An Attempt to Induce the Hereditary Transmission of Dourine (1 . — nattan- 

I/AjRRxER, in the Bulletin de la Sod He de Pathologic Exotique , Meeting of May u, 1921, 

Vol. XIV, No. 5, pp. 373 - 277 . Baris, May 1921. 

Experiments made with female rats and mice with a view to deciding 
whether the dourine trypanosome, which easily passes through normal 
mucous membranes (1), can traverse the placental tissue without diffi¬ 
culty, and whether the disease can be produced by Trypanosoma equiper - 
dam. Several female rats were inoculated in the peritoneum. After the 
young were bom ; some of their blood, taken with every precaution by 
puncturing the heart, was injected into the peritoneum of a mouse. In 
most cases the liver and spleen of the same young mice were pounded up and 
emulsified in a physiological salt solution, and afterwards also injected 
into the peritoneum of a mouse. 

The experiments proved that neither in the case of the mouse, nor in 
that of the rat, did the dourine trypanosome pass from the mother to the 
foetus. Although dourine was thus never transmitted by hereditary 
contagion, the disease contracted by the mother frequently caused the death 
of the young mice. In one of the experiments, 1 out of 5 died ; in another, 
all succumbed except one, while in a third experiment, none of the young 
were alive at the time of birth. As M. Laveran had shown that kids bom 
of gdats suffering from surra, or debab, Tr. gambiense, Tr . congolense, were 
not immune, even if the mothers had been immunised, the author investi¬ 
gated whether the kids of goats infected with Tr. equiperdum could contract 
the disease. He found that none of them were immune, and even when 
suckled by a dam actually suffering from the disease, kids acquired no 
power of resistance to it. 

927 -Note on a Disease of the Horse, Enzootic Haemoglobinuria, In German Austria. — 

Wirt (Voxstand der Iyehrkanzel fur interne Medium in Wien, in Der Pferdezuchier, 

Year I, No. 7, Part 23. Graz, June 15.1921. 

This disease first appeared in Upper Austria, afterwards in Styria, 
and has recently broken out in Carinthia. It is known provisionally under 
the name of “ enzootic haemoglobinuria After the manifestation of 
certain indeterminate premonitory symptoms, such as fatigue after light 
work and slight colic, different groups of muscles become swollen and par¬ 
alysed, and the urine is brownish-red in colour. The animals are frequently 
unable to masticate and swallow their food. In some cases, the accentuat¬ 
ed heart weakness observed in this disease is especially dangerous; 
often 90 °o of the infected animals succumb. 


(x) See R. t May, 1931, No. 519, and R Aug., 1921, No. S26. {Ed.) 
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The malady chiefly attakb foals aud young horses, although older ani¬ 
mals are sometimes affected. From bacteriological investigation, it 
would appear that it is an infectious disease that attacks the neive centres, 
a nd es pecially the spinal marrow. It was possible to cultivate a certain 
species of bacterium (streptococcus) from the spinal marrow of horses 
that have died from the illness. In the opinion of veterinary surgeons, it 
iwnw that the bacterium is introduced into the organism of the horse by 
mpgnc 0 f fodder, especially spoiled hay. Hitherto no case of contagion 
has been observed. 

If the animals are properly treated, as soon as the first symptoms ap¬ 
pear, it is said that they can frequently be saved. The best prophylactic 
measure is always to give horses hay that is perfectly sound. 

928 - The Course Bun by Camel-Surra in Ponies, Buffaloes and other Animals when 
Naturally Contrasted and Artificially Inoculated.— Cross h. e. in AytcuUwai 
Research Institute , Pusa Bulletin , No. 98. pp. 1-19 and No 99, pp 1-19 Calcutta, 1921. 

I. Experiments on camees. — The course run by surra, and still more 

the probability of curing it, being still much under discussion, the author 
carried out experiments for the purpose of deciding these question$. He 
selected n army camels which had contracted the disease naturally, and 
5 other camels, in which it had been induced artificially by inoculation 
with 1 cc. of infected blood from a camel. * 

The animals were kept under the most favourable conditions, and never 
worked. The results of the examination of their blood and the details of 
the paroxysms ate given in numerous tables. 

The following Table (pag. 1165) gives a summary of the conditions 
of the naturally and artificially infected camels respectively. 

These data would seem to show that the duration of the life of camels 
infected with surra depends largely upon their age, so that it is very prob- \ 
able that the diseased animals when once they are over 6 years of age, 5 
and when they are worked, never recover. Whether those that become in- \ 
fected very young, recover, remains to be ascertained. 

The paroxysms are for more frequent in the earlier than in the later j 
stages of the disease, when diarrhoea often sets in. In many cases, swell- ; 
ing and suppuration of the inguinal glands are also to be seen. Mange 
produces very rapid loss of condition in surra-infected animals. When 
the camels are stall-fed they often feed well during the paroxysms, but if 
out browsing, they do not browse well, and do not go from tree to tree 
like camels in normal health. Very often oedema of the belly and legs is 
observed in camels suffering from surra. 

II. Experiments on Ponifs Buffaloes and other animals. — In » 
the course of investigations into surra among camels, it has often been 
found, that in spite of the laige number of infected camels and the many * 
tabanidae , there were practically no cases of surra among the ponies and 
mules kept in close proximity to camels. 

Experiments were made on ponies, buffaloes, dogs, goats, sheep, mb- : 
bits and guinea-pigs, all of which were inoculated with the blood of camels 1 
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Age of animals when 

ill* riisfiyy 

was diagnosed 

Under observation 

Results 

6 years. 

years 

4 

months 

II 

days 

20 

Died 

6 ». 

5 

3 

5 

Alive, condition fair. 

7 ». 

5 

3 

5 

Alive, condition very fair. 

8 » . . . • - • 

2 

0 

28 

•Died. 

8 » . 

2 

9 

I 

» 

9 ». 

2 

0 

16 

a 

9 *. 

4 

6 

II 

» 

9 » . 

z 

II 

5 

» 

10 » ..1 

2 

6 

3 


10 ». 

2 

3 

21 

> 

11 • ..- 

1 

8 

12 

» 

18 ». 

0 

0 

18 

Died 18 days after inoculation. 

2 x /a months . . . 

2 

8 

4 1 

Alive, condition fair 

1 year. 

4 

3 

11 

i 1 i 

1 1. 

4 

3 

11 

1 » » 

1 «. 

4 

3 

11 

t 1 > 


suffering from surra. The author's opinion that ponies and mules infected 
with surra did not show the symptoms generally observed in camels af¬ 
fected by this disease, was completely confirmed. 

The results of the experiments made in different species of animals, 
and a summary of the experimental data confined in the numerous tables, 
are as follows: 

1) Ponies . — These animals, when inoculated with camel surra, 
often do not lose condition, and do not always die from gradual emacia¬ 
tion. If they are not worked, their condition may even improve, and they 
may live for some years. In some cases, especially during the last phases 
of the disease, the intervals between the paroxysms can be very long 
sometimes more than a year. Occasionally the hindlegs become paralysed. 

2) Buffaloes. — There were no fatal cases amongst these animals 

as a result of experimental inoculation with camel surra ; only a few try¬ 
panosomes were seen in the blood of buffaloes thus treated. Experiments 
made on rabbits and guinea-pigs showed that the blood of the buffaloes 
was infective and therefore buffaloes can act as a dangerous reservoir of 
surra. # 

3) Dogs. — These animals, when inoculated, manifested very 
little resistance to the disease, and succumbed, within the relatively short 
time of 2 months. They became emaciated and often developed opacity 
of the cornea. 

4) Goats. — The inoculated animals did not die. Trypanosomes 
were very rarely to be found. In the blood of some goats which were inoc¬ 
ulated experimentally, trypasonomes were seen 107 days after inoculation. 

5) Sheep. — All the inoculated sheep died. Trypanosomes could 
seldom be discovered, nevertheless the blood was infective. The animals 
gradually lost flesh and finally succumbed. As centres of infection, goats 
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and sheep are not so dangerous as buffaloes, because they are rarely at¬ 
tacked by tabamdae . 

Guinea-pigs and rabbits proved very susceptible to camel surra, and 
all of them died in from 17 to 180 days after having been experimentally 
inoculated with blood taken from infected camels. 

929 - Fowl Spirochaetosis in Doukkala, Morocco (1). — delanoi , p., m the Buiutmde la 
Somite de Patholo je Exotique , vol. XVT, No 6 Meeting of June 8,1921, pp 346-320 Paris 
June 1921 

Since 1915, the author had suspected the presence of fowl spirochae¬ 
tosis in Doukkala, and in 1920, he found spirochaetes in the blood of two 
chickens and of one young hen. In the last case, treatment with nov- 
arseno-benzol, rapidly proved the efficacy of th : s remedy agamst the di¬ 
sease. Experimental inoculation of 2 ducks and 2 geese in the wing-vein 
with 0.5 cc. of infected blodd (containing a fair number of parasites) mixed 
with a citrated physiological solution showed that the goose and duck can 
contract a serious and rapidly fatal disease from an intravenous injection 
of infected blood. 

There are two chief clinical types of the natuial disease; an acute 
form, in which death ensues very quickly (the natives say that very fre¬ 
quently their fowls die suddenly while laying); and a sub-acute or chron¬ 
ic form with more or less complete paralysis, or rather paresis, of the lower 
limbs. 

Very probably a benign form also exists with few or none of the 
external symptoms of the disease. The agent transmitting spirochaetosis is 
the fowl-tick (Argus persicns Fisher), locally known as the “ black flea ” 
The larvae are especially numerous in the summer, and made it impossible 
to keep fowls in hen-houses or enclosures, so that the only thing to be done 
is to imitate the natives and leave the birds at liberty. 

Fowls are probably not the only birds that aie naturally attached by 
spirochaetosis, for although the author has been unable to find spirochaetes 
in the blood of infected ducks and geese that have not been inoculated, he 
thinks it is presetff, for a gosling 4 months old and weighing 8 to 10 kg., 
which had been ill for 20 days, and was suffering from complete paraplegia, 
was entirely cured in a few hours by the injection of 0.135 gm. of novar- 
senobenzol. 

% 93° - Nutritive Exchanges of Animals as a Function of Body Weight. — Lapique x, 

m Comptes Rendus deVAcadimie des Sciences, Vol 192, No 24 , pp 1526-1529 Paris. 

June 13,1921. 

Charles Richet, in his researches, which have rendered classic the law 
of proportionality between nutritive exchanges and body surface, remarked 
that oxen of 600 kg. in weight, and goldfinches weighing 21 gm. are not 
subject to this law, for they give figures that are too high as compared with 
those obtained in the case of animals of average weight. In previous exper- 

(1) The presence of fowl spirochaetosis in Morocco was lecorded by H Vemh, Bullc- 
ttn de la SocUU de Pithologie Exotique, vol* XI, p 261. See alfco JR., June, 1920, No 668 (Ed.) 
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iments, the author • systematically- determined maintenance rations, at 
different temperatures, for small birds of different sizes, from pigeons to 
Bengal finches. The data thus obtained for the small homeotherms, toge¬ 
ther with the author's figures, are represented by logarithmic coordinates. 

The author's experiments show that the smaller the animal the 
greater is the variation. Further, it has been found, that in the case of sev¬ 
eral animals of different size the exchanges re-calculated per surface unit 
when set down on the same coordinates, intersect, the smaller animals being 
above the larger, when the temperature is low, and below them when it is 
high. All the curves tend towards a minimum corresponding to the dif¬ 
ferent temperatures ; the smaller the size of the animals, the more nearly 
do these temperatures approach the correct one, but the height of these 
minima is visibly the same, irrespective of the size of the species. It is at 
the surrounding temperature, which varies with each species, when the loss 
of heat occasioned by physical conditions is equal to the heat evolved 
by the actual life processes, that the law of surface holds good from one end. 
of the scale to the other. If on the other hand, a single external tempera¬ 
ture is assumed for all species, it is clear that the law is masked by the 
differences in thermogenetic latitude which allows an addition to be 
made to the initial expenditure, in order to counterbalance the loss of heat. 

It thus appears that the law of surfaces can no longer be explained 
by the need of heat; it is based upon some deeper fact of general 
physiology which has not yet been determined. 

931 - Correlation Between the Size and the Digestibility of a Ration. — Hon camp 
F., and Koch, E. (Mitteilung der landw. Veisuchsstition Rostock in M.), in Die Land - 
wirsischafihchen Versuchsiationen , Vol. 96, Nos. 1 and 2, pp 45-120, Numerous Tables- 
Berlin, Maich, 1*20. 

Henneberg, Stohmann and Wolff had already doubted the exist¬ 
ence of any important influence exerted by the size of a hay ration upon 
the digestibility coefficient. Kellner, on the other hand, having fed a 
mixture of roughage and concentrates to oxen, observed that the digest¬ 
ibility of the ration decreased as the quantity increased. 

Experiments carried out in America, by Jordan and Hall on cows 
and sheep, gave contradictory results, whereas Katayama and also 
Schneidewand observed that pigs digested best the protein contained in 
the smallest ration. 

As the results hitherto obtained were at variance, on June 1,1914, the 
authors began a series of experiments on sheep, to determine the possible 
correlation existing between the size and digestibility of a ration, when the 
fodder was the same, both in the case of a ration composed wholly 
of bulky fodder, and in that of one containing roughage as well as 
concentrates. 

In the 1 st series of experiments, which was divided into 4 experimental 
periods of 10 days separated by intervals of 8 days, 3 sheep were fed a daily 
ration of 6oo, 900, 1200, and 600 gm. respectively, of the same clover hay: 
the author obtained for the 2 animals and the different sized rations, aver- 
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age variations not exceeding the usual limit of experimental error, except 
in the case of crude cellulose, of which the digestibility coefficient in the 
largest ration was 6.6 % lower than that of the smallest. 

In a 2nd series of experiments carried out under the same conditions 
as the preceding, but with a ration composed of dover-hay, gluten, 
soya-flour,potato-slices mixed with molasses and potato-flakes the di¬ 
gestibility coeffident of the largest' ration differed from that of the small- 
lest in the following degrees2.7 % total organic matter; 2.2 % pro¬ 
tein ; 1.7 % nitrogen-free extract; 6.5 % pentosan; 7.6 % crude fibre; 
and + 8.6 % ether extract (crude fats), the only positive difference. 

In another series of experiments with 2 young sheep, the rations fed 
consisted of clover hay, dry potatoes, rice and gluten, and only differed 
from the preceding ration in containing a larger proportion of carbohydra¬ 
tes, especially of the soluble varieties. With this ration, the reduction 
of digestibility was greater than in the 2nd series of experiments. 

The authors do not think that the variations in the digestibility of the 
albumen can depend upon the differences in the intensity of intestinal de¬ 
composition, seeing that, in the experiment, the difference between ingested 
and evacuated matter was allowed for. Nevertheless, they have carefully 
observed the organic exchanges of nitrogen and sulphur under their various 
forms, taking as a basis the view of Abdeorhaeden. According to-the lat¬ 
ter, it would seem probable that under normal conditions all the esters 
combined with the sulphuric acid of the urine (phenol, indoxyl, skatoxyl) ate 
derived from intestinal putrefaction, an opinion that is not shared by Em 
den, Geaessner and Foein. 

The author conclude by stating that: 1) In the main, their researches 
on the secretion and decomposition of the sulphur compounds present in the 
urine of herbivora have not given the desired and expected results ; 2) the 
results of these researches in no wise warrant the assumption that there is 
any correlation between the small depression of the albumen resulting from 
the increase in the ration, and a diminution of the decomposition of albu¬ 
minoids in the intestine ; 3) if the quantity of sulphuric esters in the urine 
were alone taken into consideration, an increase, rather then a decrease, 
in the decomposition would be observed as a result of the larger ration. 

In fact, the increase in the ration produces a decrease in the solubility 
and digestibility of the crude fibre in the intestine, partly on account of the 
short time the unit weight of the food mass remains in the intestine (which 
also has the greatest effect when the ration consists exclusively of roughage), 
and partly because, if a ration is composed of a mixture with a high content 
of easily-soluble carbo-hydrates, the latter are first attacked by the bac¬ 
teria of the intestine, and are rendered soluble and digestible, whereas 
the fibre is not touched; this depresses the digestibility of the cmde cellu¬ 
lose forming the cell wall and hence of that of the albumen of the carbo¬ 
hydrate substances, etc. present within the wall. 

In other experiments made upon 4 young sheep fed with a mixture of 
ordinary fodder in proportions varying in such a manner as to give rations 
differing as regards the amount of Keeener's starch equivalents, the pro- 
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tein alone showed any practical difference in digestibility in the ration con¬ 
taining least starch equivalent. 

The authors conclude that although it is true that an increase in a ra¬ 
tion reduces its digestibility, yet it does so to such a slight extent as to be 
negligible in comparison with the larger errors made in calculating rations 
based on the mean value of the composition and digestibility of the fod¬ 
ders given (1). 

932 - Sunflower Silage Digestion Experiment with Cattle and Sheep (z) — 

Neidig R. E., Snyder, R. S, and Hickman, C. W., in Journal of Agricultural Research , 
vol. XX, No. 11, pp. 881-888, tables 6. Washington D. C., March 1,1921. 

Report of experiments carried out at the Jdaho Agricultural Experi¬ 
ment Station in the United States with 3 Shorthorn cows, 3, 5 and 10 
years old respectively, and with 3 yearling wethers, all pure-bred Shrop- 
shires; the silage used was made from sunflowers gathered when about 
50 % were in bloom but when only a few seeds were in the dough stage. 

The daily ration given was 50 lb., to cows and 2 lb. to sheep. Dur¬ 
ing the 7 days digestion period, following on the preliminary feeding per¬ 
iod lasting 10 days, daily records were secured of the amounts of silage 
fed, silage rejected and feces voided together with the daily weights of 
the animals. Chemical analyses were made of all composite samples. 

Taking into account all lie data recorded in the 5 tables the following 
coefficients of digestibility for cows and sheep were determined: 


Coefficients of digestibility^ for cows arul sheep. 




Dry 1 

1 

Crude 

Crude 

1 

I Ether 

1 I 

Nitrogen 1 
free 

extract ' 

Ash 



substance 

protein 1 

fibre 

extract 



% 

\ 

% 

°o 

% 

% ( 

% 

Cows (Average of 3 ) . 

... 

- 51.7 

47-8 

3/4 

73-7 

56.3 1 

26.6 

Sheep (Average of 3) 

. . . 

. 58.8 

54-4 1 

46.7 

77-4 

698 

38.5 


These experiments show that the digestible nutrients contained in sun¬ 
flowers compare favorably with those in mature and immature maize. The 
nutritive ratio is somewhat narrower in sunflower silage than in mature and 
immature maize silage. Sheep utilised slightly more nutrients in sunflower 
silage than cows under the same conditions. 

Where both maize and sunflowers are grown under favorable condit¬ 
ions, the selection of a silage crop should depend upon comparative ton¬ 
nage per acre and cost of harvesting. 


(1) In any case, this conclusion confirms the laws of the reduction in the digestibility and 
utilisation of fodders upon which Prof. Jo vino bases his calculation ot the most economical 
ration See R. f May 1921, No. 551. {Ed.) 

( 2 ) See R. Oct 1020 , No iocS. {hd,) 
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933 - Studies on the Hereditary Transmission of Trotting Capacity In Freneh Trot- 

ters(i) — Van Meldert, I/, in the Annaks de Gcmblouv, Year XXVII, Part 6 , pp 135 

155 Brussels, June, 1921 

Report presented by Van Meedert at the last meeting of the Texas 
Horse Breeders* Association. 

Struck by the fact that all the families of trotters had gradually disap¬ 
peared in the United States in the great competition for speed, having re¬ 
tired from the field in favour of the progeny of “ Sampson ", the author 
began to study the history of the trotting-horse in France, and gives an 
account of the life of every stallion that has contributed to the improve¬ 
ment of the breed. His investigations show certain breeding theories to be 
entirely erroneous, that an exact knowledge of the pedigrees of the animals 
is an absolute necessity for progressive breeders, and that the registration 
of an animal in a Stud-Book is not sufficient guarantee of its performance 
as a sire. 

The following is a summary of the report, which suggests new ideas con¬ 
cerning heredity and the results that can be attained in improving stock. 

All the families of trotters in the United States have been submerged 
by the progeny of Hambletonian 10, in the great struggle for speed supre¬ 
macy. The pedigree of Hambletonian 10 shows that this horse is descended 
five times from Messenger, the great-grandson of Sampson. 

As a result of searching ont the descendants of “ Sampson " amongst 
the ancestors of the trotters of France, the following lines have been disco¬ 
vered : 


Engineer Mare —> Highflyer —> Eagle j 

| Engineer Mare —> Alfred Mare —> Highflyer Mare 
—> Alexander Mare 


Engineer 


( Selim 
“ > ? Rubens 
( Castrcl 


Sampson 


( Phenomenon -> Stripling > Ottoman 
I Engineer Mare - - > Erenxy < Eucy —> Eucy Gray > Cation > 
f ( - j> Royal George 

Engineer Mare - -> S. Morwik j f * Morwlk l r * 

( Neron 


Sampson Mare —> Termagant > Evelina 


I Paulowitz 

1 Orville > Emihus > Y Emihu<> 


j Orvelina 
•'Cervantes >lamadrcde Melbourne 


The great French trotters are the direct lineal descendants of Selim, 
Rubens , Catton, and Orville , which are the decendants of Sampson through 
their dams. 

Sampson, although entered on the pure-blood stud-Book, was not 
pure-bred. His sire was apparently a draught horse. But as characters are 
transmitted equally well in the female and male line it is a mistake to 
class families solely according to the sire. 


(1) See R , May, 1921, No. 529. {Ed.) 
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Speed in trotting is a hereditary character. Only certain characters 
are transmitted which, according to Mendel, may be either dominant or 
recessive. Inbreeding intensifies some hereditary characters. 

It is erroneous to regard as axiomatic that : — 

(a) Like produces like , for absolute likeness in shape and capacity 
is impossible, unless the parents are very nearly related. 

(b) Crossing is a means of improving the breed. Crossing, on the 
contrary, destroys the results of improvement. The hybrids of different 
races never attain the acquired excellence of any race. 

(c) The product represents the sum of the qualities and defects of its 
' ancestors. Heredity can only affect certain characters, and these are either 

pure or mixed. The hybrid dominants are eliminated as selection pro¬ 
gresses. 

(d) The product takes one half from its dam . and the other half from its 
sire. This is a great mistake, for the offspring may inherit more from its 
dam than from its sire, or vice versa. There are thus no y 2 blood, % blood, 
or 1 / 8 blood horses, nor horses of any fraction of blood. 

Some pure-bred horses, very nearly related to Selim, Rubens, Orville 
and Catton, have turned out good trotters ; of these we may mention:— 


Minist£re 0 times 

Plutus 7 » 

Dollar 6 » 

The Heii of Linne 5 * 

Pace 5 * 

Pedagogue 4 » 

Fit z Pantaloon 4 » 

Monarque 4 » 


descended from Sampson 

» from Sampson 

» from Sampson 

» from Sampson 

» from Sampson 

» from Sampson 

» from Sampson 

» from Sampson 


Apparently it has been possible to create a race of pure-bred trotters 
by breeding together the thorough-bred products closely related to Samp¬ 
son, and showing an aptitude for trotting. 

After a century of breeding, the French trotting horse (stallion) 
manifests a Sampson-heredity coefficient, that is to say, that each of the 
trotting-stallions axe descended from Sampson the number of times given 
by his coefficient: 


1900 Azur (Lillonet) 

1901 Beaumanoir 
1901 B&mdcourt 

1906 Grand maitre 

1907 Helder . . 

1908 Interm&Le 
7910 Kalmotick 
1915 Pro Patria 
1915 Phenomenon 
1917 Romanoff 


34 
6 z 
56 
9 b 

83 

Z02 

131 

133 

no 

141 


The higher the Sampson heredity coefficient, the greater the value 
of the horse. 
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The trotters of Trance have 3 different origins:— (1) Most of the 
present trotters are descended from Sampson, and it may be predicted 
that, in a few years* time, the French trotter will be a pure Sampson ; 
(2) the Marshland Shale family; (3) the Fucaway family. 

The paternity of Sampson can be traced through all the generations of 
which he is the ancestor and the influence of Marshland Shales can be fol¬ 
lowed in French breeding stock. 

As son as the Marshland Shales coefficient is higher than that of Samp¬ 
son, the stallion ceases to be useful in the improving of the trotters. 


Coeficknt of heredity 



Sampson 

Marshland 

| Shales 

Facawav 

1848 Ouvrier. 

. 

I 

2 

1876 Eavater.. 

5 

2 

— 

1869 Noville .. 

3 

3 

4 

Noirmont. 

2 

2 

2 

1873 Reynolds. 

5 

1 

— 

Rollon.. 

r 

5 

— 

1874 Serpolet Rouan.. 

4 

2 

3 

Sobriquet. 

5 

7 

4 

1876 Tin. 

1 

3 

3 


Thisoffers an explanation of the question why certain fine stallions, such 
as Noville, Noirmont, Rollon, Serpolet Rouan, Sobriquet and TJn were not 
successful at the Stud Station whereas Lavater and Reynolds from whose 
pedigree Fucaway 201 was absent, were excellent sires. 

In France, horses with much of the blood of Fucaway 201 are as a 
rule roans; they are somewhat exclusive, and do not mate well with the 
descendants of Sampson. They consist of the progeny of Serpolet Rouan 
Cesar, Glaneur, Hardy, Harpon, Ouvrier, Bayard, Sarcus, Corlay, Begonia, 
Nougat, etc. 

• Conclusion . — In France, as in the United States, the trotter capable 
of resisting the constant increase in the trotting-pace will be the result of 
many intercrosses of the Sampson blood, and the race can only be improv¬ 
ed in this manner. 

934 - New General Purpose Breed of Fowl Developed by Blending Characters of 
Three Established Breeds — See No. 942 of this Rlvuw. 

935 - The Sardinian Horse (1).— Morbschi, B (formerly Director General of Agriculture), 
in Vindustrta lattiera e zootecnica Vol. XIX, No. 2., pp. 15-16; No. 3, pp. 27 28; figs. 2 
No. 40 pp. 39-40, figs. 2; No. 5: p. 51. Reggio Emilia, Feb.-May, 1921. 

Italian authorities on horses have long maintained that it would be 
very advantageous to breed Arab horses in Sardinia and as long ago as 1874 
the oriental stallion, Osmanie, was sent to the State Stud at Ozieri. This 

(1) See R. Feb. 1919* No. 224 ; R. March, 1921, No. 316, 3 [Ed f ) 
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animal was at work until 1893, and survived 582 mates, which produced no 
less than 300 foals. It is not always possible to import Bedouin Arab stal- 
ions, which alone can by regarded as belonging to the original stock: since, 
the establishment of the Kingdom of Italy (1870) 7 or 8 have been introduc¬ 
ed, the last being brought over in 1906 and 1907. Pure-bred Eastern hoises 
have been purchased in Hungary, France, and even in Russia (in 1894, 
“ Dsingiskhan ”, a s / 4 blood Arab, was bought from the Government Stud 
et Baholma, this horse served a thousand mares in Sardinia and was 
the sire of 500 handsome foals in 25 years. 

In France, an Arab stallion is always chosen as the site for the horses 
and used by the Jight cavalery. Not long ago, the French studs boasted 
of a certain number of Arab stallions 50 of which had been bought in the 
East. The best French horses fo Arab blood are to by found in the 
districts of Tarbes, Pau, and Pompadour. 

There are two State horse-breeding establishments in Sardinia, the 
Ozieri Stud, and the Bonorva, or more correctly, the Burgos, rearing depot. 
The latter takes the foals bought in the island by the ministry of war, at 
the age of 2 or 3 years, for the cavalry, and keeps them till they are 4 % 
before sending them to the regiments. This is done, in order to prevent 
the breeders ruining the animals, which they cannot sell, by working them 
too early or hobbling them. 

The author suggests the formation, by an Association of Agriculturists 
subsidised by the State, of grazing grounds for foals and provided with 
sheds to give shelter during the winter. This would reduce to a minimum 
the time spent by the animals at the Government D£p6ts, and thus effect 
a considerable saving in expense. 

All the horse-breeders of Sardinia are now agreed as to the advant¬ 
age of the introduction of Arab blood. In the last 20 years, the Ozieri 
Stud has increased rapidly; in 1899, there were 48stallions distributed 
among 35 Stations; in 1920 the Stud boasted of as many as 131 which, 
in the spring, were kept at 68 centres. Of these horses, 90 were bom 
and bred in the island, and 41 had come from elsewhere. 

In 1915, the Stations for selected mares began work in the island. There 
are, at the piesent moment, as many as 16, each with 40 of the best 
mares the country has to offer. 

The owner, in addition to the free sendee of the stallion receives 150 
lire or even 200 lire, if the foal is bom alive and healthy. He has to pledge 
himself not to sell the mares, to bring them to be served by the chosen stal¬ 
lion, and to take every care of the mares and foals. When 2 or 3 years 
of age, the entire colts may be bought by the Ministry of Agriculture for 
the Government Depots at a price not below 4000 lire. The mares can 
become brood-mares and obtain the premium above-mentioned. A large 
number of brood-mares have been given to the Stations for selected mares 
by Bedouin Arab stallions introduced into Sardinia; foi instance Asdar 
has 9 fillies there, Sabasdar 16, Etnen Escrin » ti, Tisa 12, Talata 5, Sitta 
Arbain 4, Saba 12, and Talata Escrin 23. 

In January 1919, the Government were able to acquire in the island, 
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12 entire colts, bred in the Stations for selected mares, at prices varying 
from 4000 lire to 8000 lire ; 14 other stallions were also bought there for 
the Ozieri d£pot for from 4500 to 9000 lire. 

The Sar dinian horses supplied to the army proved most satisfactory, 
even as far back as 1893. One Sardinian mare carrying a rider, covered 
the distance from Bergamo to Naples in 10 days. 

Breeding-studs with many brood-maies are rare in the island; some, 
however, exist in the Bosa district; as a rule, the Sardinian only keeps the 
number of mares to actually needs, and these he has served annually, 
in order to provide him with foals. The author gives some information 
regarding certain small breeding establishments which are worthy of men¬ 
tion, if not for their size at least for the quality of their*products. There 
are several in the province of Sassari. 

In Sardinia, there are 131 State stallions, and as many licensed by 
the Government. If the unlicensed animals are also taken into account 
we may say that there are 300 stallions which serve no less than 12 000 mares 
annually, and the foals born every year are 6000, or even more. Before 
the war. the State bought 1000, and the rest were bought and sold privately; 
in 1918, 4800 horses were exported from the island. 

930- Experiments Made in the United States on the Value of Cottonseed Meal as a 
Partial Substitute for Grain in a Ration for Horses. — Bell, g. a , and Wil¬ 
liams J. O., (Animal Husbandry Division) in Untied Sfatjs Department of Agriculture, 
Bulletin No. 929, pp. 1-10. Washington D. C. f Dec 17, 1920. 

The objects of the experiment were to determine the value of cotton¬ 
seed meal as a partial substitute for grain in a ration and also to determine 
the amount of cottonseed meal which can be fed with safety to work horses. 

Table I. 


Ration 


Horse 

Maize 

Oats 

Oat hay 

Wheat 

bran 

Cottonseed 

meal 


lb. 

lb. 

lb. 

lb. 

lb. 

Stanley . .. 

— 

18 

16 

... 

2 

Virginia . 

— 

12 

8 

3 

—— 

Maude. . . . . 

IO 

— 

IO 


ili 

Myrtle.. 

— 

12 

8 

3 


Nett. 

— 

6 

8 

2 

_ 

Queen . 

1 

12 

8 

3 


Fauna . 

1 _ 

■ 15 

10 

3 

_ 

ret . 

! 10 j 


8 


3 

June . 


1 16 

16 

— 

iii 

May . 

— 

18 

16 

3 


Castanette . 

—1 

12 

8 


3 

Gladstone . 1 

— 

IO 

10 

2 


Georgia . 

— 

8 

10 

2 

_ 

Brown Bess . 

_ 

xo 

10 

-1 

2 

Evarts. .. I 

l 

' 

12 

_ _J 

10 

2 



[m«m] 


























HORSES — CAWl«E 


1176 

oats 8 to 27 lb., timothy hay 12 to 20 lb., wheat bran 3 lb., cottonseed meal 
0,5 lb.. For horses who ate satisfactorily or showed no signs of illness, the 
cottonseed meal was increased gradually from 0.5 lb., top.75 lb., 1 lb., 1.25 
lb., 1.60 lb., 1 75 lb., and from 2 lb., so that during the last period of expe¬ 
riment the daily rations were as shown in Table I: 

The summary of experimental feeding is given in Table II. 

Mares fed on cottonseed meal during the period of pregnancy did not 
show any ill effects nor did the colts when foaled. 

23 rations are suggested, the amount of cottonseed never in any case 
exceeding 1 lb. per 1000 pound horse. Although some animals will con¬ 
sume more it is not advisable to exceed this limit. The mares in this 
experiment thrived better and consumed their ration containing cottonseed 
meal more satisfactorily after they were turned out on pasture. 

In any case, horses should be taught to eat cottonseed meal by giving 
them a very small quantity at first (about 0.25 lb., per day), and increas- 
sing it slowly so that they gradually become accustomed to the taste and 
odour of the meal. 

937— Notes 09 Some Characteristics of Icelandic Milch Cows — paix z 6 ph 6 n , iasson 

in Bunadarrtt 34 A a eg Reulkiavik 1920. Summarised in Not disk J ordbru^sforskning. 
Pact 4, pp. 147-148, and p. 150. Copenhagen, 1920. 

These studies deal with 2739 cows coming from all the different di¬ 
stricts of the island, except Ostland, and are based on colour data taken 
from the cow-testing registers. 

The author describes 11 different colours and 19 shades, which can 
be divided into 7 groupes as follows : — 

1) Red (Raudar): red is entirely predominant, or slightly in¬ 
termixed with white. 

2) Black (Svartor) : completely black, or with a little white in¬ 
troduced. 

3; Koldttar: spotted red and black. 

4) Striped (Brondottar) : with stripes and bauds of red and black. 

5) Blade-brown (Mosvartar); tinged with blade. 

6) White (Hirtar). 

7) Giey (Gr&ar): chiefly white with a red or black markings. 

Red. 37.9 °0 Spotted.5.6% 

Blade.33.9 White.1.7 

Striped .10.4 Black-brown.0.5 

Grey. 10.0 

According to this grouping, the 2729 tows may be divided as follows. 

The author considers the striped animals to be of Jersey origin, pro¬ 
bably the descendants of cows imported by the Irish monks who were 
already settled in Iceland when the Normans landed there. This type 
of cow is to be found chiefly in the places where the monks had their 
monasteries, and they give milk with a high fat content. 
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As regards yield and composition of the milk the author quotes the fol¬ 
lowing data taken from the registers of the Iceland cow-testing associations 
for Nord and Vestlandet: — 

The maximum fat milk yield obtained was 4235 kg. with 3.42 % butter 
fat (average of 3 years): the maximum fat content was 4.53 % from 3643 
leg. of milk (in 1 year). One cow during 10 years gave en average of 3555 
kg. of milk with 4 % butter fat per annum. 

938 - Lattolo I. C. A. as a Calf Feed. — II^nvilli, V , in the Rivista di A^ricoUura t 
V61. XXVI, No. 23, pp. 327-330, figs. 2 ; No 24, pp 340-344, 2 diag figs. 1 Parma, June 
10 and 17,1921% 

The author ha* made a trial of the new lacteal flour, known as «Lattolo 
I. C. A. », manufactured by the firm of Ing, Finzi, Dr. Emprin and Co. at 
Candiolo (Turin). The tests were carried out on the cow-sheds of the Bona- 
fous de I/ucento Agricultural Institute at Turin. 

The product is a fine homogeneous flour of a greyish colour, with a 
subtle aromatic odour, and a sweet flavour. When mixed with water in 
the proportion of 100 gm. per litre, it yields a liquid which, according to the 
makers, is equal in nutritive value to one litre of milk, and only costs 25 
centesimi per litre, a price corresponding to 2 50 lire per kg., of the powder. 

The author tested «lattolo »with young calves and heifers of the Schwytz 
breed, that had previously been fed with a Zappa-Pirocchi bottle, and later 
hand-fed from a pail. 

A young heifer that had been suckled by its dam until the 25th day, 
was given “ Lattolo I. C. A.” as a partial substitute for natural milk in the pro¬ 
portion of % for the first 25 days, % the following 25 days, and for the 
subsequent 20 days; in all, for 40 days, aften which the heifer was weaned, 
and fed on graSs, hay, and groundnut cake (300 gm.) At the end of the 
experiment, when the heifer was 135 days old it had consumed 58.75 kg. 
of ** Lattolo powder ” and its weight was 144 kg. 

A young calf reared in the same manner weighed 134.50 kg. on the 
120th day, and consumed 50.2 kg. of " Lattolo ” powder. 

Although it is true that the increase in weight obtained with “ Lajtolo " 
is slightly below the theoretical figure of 950 gm. per head per day, for 
calves reared on natural milk nevertheless this leaves a sufficient margin 
of profit on districts like those where the experiments made, as the breeder 
can sell his milk direct in the town. 

“ Lattolo I. C. A. ” is relished by animals ; calves bronght up on it 
always enjoy perfect health. The product can also by added to skim 
milk. From the 10th. day a calf can be reared exclusively on skim milk 
to which “ lattolo ” has been added ; the amount given being 1 litre per 
6 kg. of live-weight. In order to replace the substances removed, 50 gm. 
of “ Lattolo I C. A. ” per 1 litre of skim milk is sufficient. 

939- Fig Breeding in Latium (1) —Bi*Ncanrc. B , in the Riust* Ajtcola romma , \ol. 
XI,VII, No. 6, pp 140-145. Rome, June, 1921. 

In Latium, where pig-breeding is far from being as important as it 
might easily be, lhe Roman breed known also as the maremmana (marsh) 
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or macchiarola (maquis) pig is kept. Tliis animal is hardy, black, well- 
adapted for grazing, and has much bristly hair on its back. Its flesh is 
fine in flavour, but deficient in tat In the north of the province, pig- 
breeding is carried out in some places in a systematic manner, selected 
animals from Umbria and Tuscany being used for the purpose. In the 
south, the Teano breed for pelatelli casertani) is found. This was the ori¬ 
ginal of the stock of the English Yorkshire and Berkshire breeds. 

Two systems of breeding are practised, in the one case, a few pigs are 
kept by peasants, agricultural workers, etc. the animals bring fed on skim- 
milk, kitchen scraps, or market refuse ; in the other, large herds of swine 
are reared in the woods of Turkey oaks or ordinary oaks, where they 
roam in the wide clearings traversed by never-failing streams, and are 
collected together in the evening by the sound of the « vorgna » a kind of 
bagpipe 

The chief aim, of the fi’St method is to provide meat and fat for the, 
family or for private trading ; the object of the second is to increase the 
numbeT of pigs. 

For Eatium the author advises an intensified and improved method 
of pig-breeding based on improved sties ; the use, by breeders in the neigh¬ 
bourhood of Rome, of kitchen and table scraps, which could be obtain- 
ned and collected at small cost in the town ; commercial crossing, that 
is to say, of one generation, with Yorkshires, or Large Blacks. (In 1897, 
red Tamworths were introduced to improve the local race at Fogliano, 011 
the estates of Prince Caetant, Duke of Sermoneta; the experiments ap¬ 
pear to have given excellent results, and would be well worth repeating) 
In conclusion, the author advocates the selection of the native breed, the late 
development and small size of the animals being to a large extent compen 
sated for by the flavour of the meat, and their unusual hardiness. 

940 - Notes on the Poultry Stock in Belgium — risque*, m in Journal de la Socitti 

Naiionale des AgricuUews de Bel 0 tquc> Year III, No 23, pp 1&0. Brussels June 4,1921. 

The statistics drawn up at the time of the Armistice gave the number 
of poultry in Belgium as about 5 million , before the war there were as 
many as 12 million head. Fox the last 2 years, poultry-rearing has been 
carried on with the greatest energy and broods of chicks are to be seen 
everywhere this year. Large poultry-breeders have become very numerous 
so that it may be predicted that by the end of 1921, the poultry will have 
risen to 10 million. 

In this reconstruction of the industry, the question of laying, non¬ 
sitting breeds has been more considered, and some very distinct races are 
seen in the different villages. 

In the Walloon distract, the Leghorn is widely kept, while in Fland¬ 
ers, the Brackel shows signs of being once more the favourite. 

Foreign breeds, consisting for the most part of table varieties are less 
numerous than formerly, as egg production is the chief object at present. 
Every encouragement is gi\ en to the rearing of BelgianVbreeds, which in 
future should be the basis of the poultry industry. On the oilier hand, 
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a practical school for small poultry-farmers is to be started at Mariemont 
(Province of Hainault) where the question of breed is to be the first con¬ 
sideration. The attention of breeders ought chiefly be directed to la Cam- 
pinoise, la Brackel, la Brabangonne, la Herve, and TArdennaise as laying 
races, and to Concou de Malines as a table variety. 

941 - The Sieilian Breed Of Fowl. — Tucci, F., in Allevamenti Year n, No. 7, pp. 209- 
2i 1 2 coloured figs. Palermo, July i, 1921. 

In Sicily, poultry-keeping is practically limited to the small villages 
where the agriculturist sleeps, and his family lives, and is little practised 
on the large farms where there are no peasant dwellings. From having 
been reared in these villages, the Sicilian fowl has developed an aptitude for 
living in a confined space. There are however poultry farms of some size 
in the province of Messina, the ancient country of Modica (province of 
Syracuse), and at Paceco, and Marausa (province of Trapani). The Mar¬ 
sala fowl even enjoys a merited reputation. 

The Sicilian fowl has some characters in common with the Italian 
breed, but is distinguished by its smaller size, and the superior egg-laying 
qualities of the vigorous young hens. The Marausa fowl is the result of 
selection carried out by the author at the Palermo zoological Institute. 
It is characterised by the special shape of its crest, which is like a cup 
with a dentate rim, and by its grey^green shanks. Its plumage varies in 
colour. 

The Marsala fowl was accidentally introduced into North America. 
It was one of a number of birds shut up in a coop, but was spared by the 
crew because, throughout the whole voyage, it continued to lay eggs of 
a large size Its progeny was carefully selected, and gave rise to the " Si¬ 
cilian buttercup breed, which stands confinement well. 

The Sicilian Marsala fowl, which has been selected by the author 
since 1913, has the following characters - 

Cock — Head of right size, a little elongated, wide at base. Beak 
sufficiently long, with strong base, and tip a little recurved. Cheek 
reddish. Crest large, double, on form of cup with dentate edgj. Wattles 
well-developed and long. Eyes black, encircled with yellowish red. Ear¬ 
lobes white above, pink in the middle, and red below; surface smooth. 

Neck of right length, slightly curved. 

Back nearly straight, sloping slightly backwards. 

Shoulders wide. 

Chest of right width, flat and slightly rounded. 

Legs strong; shanks dean, grey-green, 4 toes. 

Tail well-developed, erect, with large, strong-rectrices (tail quills). 

Feathering golden. 

Size average ; only exceptionally do the birds weigh 2-3 kg or a little 
over. 

Hen. — Except as regards secondary sexual characters, has the same 
char acters as the cock. The comb is less developed, the edges tending to 
fall over on one side. 
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The pullets begin to lay at 6-7 months old, and in the case of birds hatch¬ 
ed in March-April from Oct. I-Sept. 30, producing 60-70 eggs the first 
year, the m aximum of 160 being laid the second year, and only 140 the third 
year. These figures refer to lots of 10-12 kept in small runs ; larger flocks 
always kept in pens lay somewhat fewer eggs This fowl is not a good sitter, 
it is very hardy . 

The Sicilian fowl does well when allowed to range at will, but it does 
not lose its good qualities in confinement. 

942 - Lamona (ij A New American Breed of Poultry. — I/amon, h. m. (Buieau of 
Animal Industry U. S. Department of Agriculture,, in The Journal of Heredity, Vol. XII, 
No. 1, pp. 3-29* Plates 27. Washington, January, 1921. 

A new general purpose breed of fowl developed by blending the egg- 
producing and meat-producing characters of 3 established breeds. 

The object of crossing the latter was to obtain a new breed of general 
purpose fowls of the type, size, and commercial qualities of the Dorking, 
with white plumage, yellow skin, 4 toes, yellow legs, and red ear-lobes, 
which would lay large white eggs. The present general purpose breeds 
lay a brown-shelled egg, whereas eggs with white shells are preferred on 
the market. 

The breeds used for crossing were the Dorking, White Plymouth 
Rock, and the single Comb White Leghorn. The crosses were made as 
follows: 


Year 


Pen No 


1912 

1913 

1914 


Original White Plymouth Rock r? X Silver Gray Dorking Q . 

mating j 

22 S C. White leghorn $ X hybrid lemales from 1912 mating. 

18 S. C. White Iyeghorn x SUvei Gray Dorking < + > , 

9 Male hybrid out of pen 22 X hybrid females out of pen 18. 

7 1 Mcde hybrid out of pen 22 X females hybrid out of pen 18. 

*7 Male hybrid out of pen 22 X females hybrids out of 
I pen 22. 


In the following years, the breeding operations consisted of constant 
selection, as no new crosses were made, nor was any other pure-bred in¬ 
dividual of the three original varieties employed. 

In the successive generations (1913-1920) the plumage, colour, number 
of toes, leg colour, and ear-lobe colour were distributed as follows: 

191 3 : Plumage colour: White 3 ; other colours 28. 

Number of toes: Of 107 chicks, 50 had 4 toes on each foot, 42 had 
5 toes on each foot; 13 had 4 on one foot and 5 on the other; 
1 had 5 on one foot and 6 on the other; 1 had 60 toes on each foot. 

Leg colour: 20 had white legs, 2 yellow; 4 white of a yellowish tint, 
1 yellow with whitish cast. Total 27. 


(x) The "official designation of the new breed. (Ed,) 
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Lobe colour: 19 white ; 3 nearly white ; 1 one-half red and one-half 

white ; 1 nearly red ; 24 in all. 

1914 : Plumage colour: White 68: other colours 95. 

Number of toes: of 18S chicks, 137 had 4 toes on each foot; 39 had 
5 toes on each foot; 12 had 4 toes on one foot and 5 on the other. 

Leg colour: yellow 69, white 81; the rest (out of a total of 136) 
had legs of the following colours; yellowish, yellowish white, 
greenish yellow, blackish yellow, white with a few spots, willow, 
and black. 

Lobe colour: Red 7, the rest of the birds had lobes varying from white 
to red. Total number 163. 

1915 : Plumage colour: White 25 ; other colours 64. 

Number of toes: Out of 395 birds, 308 had 4 toes on each foot, 68 
had 5 on each foot, 14 had 4 on one foot and 5 on the other, 5 
had 5 on one foot and 6 on the other. 

Leg colour: yellow 42, white 39, the other birds had legs of all shades 
from white to yellow. Total number 90. 

Lobe colour: Red 15 ; nearly red 19; 23 one-half red; 13 white, 
the rest being white and red. Total 90 birds. 

1916 : Plumage colour . White 46; other colours 132. 

Number of toes: Out of 337, 268 had 4 toes on each foot; 39 had 
5 on each foot; 12 had 4 on one foot and 3 on the other. 

Leg colour: yellow 97, white 64; the rest were of all shades from 
yellow to white. Total number 170. 

Lobe colour: Red 47, nearly red 39, white 10. Total 160. 2 fowls 
with red ear-lobes laid white-shelled eggs. 

1917 : Pkimage colour: White 208: other colours 311; total 519. 

Number of toes: Out of 805 birds, 712 had 4 toes on each foot; 68, 
had 5 on each foot; 1 had 6 toes on each foot, 20 had 4 on one foot 
and 5 on the other, 4 had 5 on one foot and 6 on the other. 

Leg colour: yellow 392 : total 520 birds. 

Lobe colour : Out of 520 birds, 140 had red ear lobes; 15 hens with 
red ear-lobes laid white-shelled eggs. 

1918 : Plumage colour: White 296. Total 479 birds. 

Number of toes : 470 out of 516 had 4 toes on each foot. 

Leg colour: yellow legs 445 ; total number of birds 300. 

Lobe colour: Out of 479 birds, 119 had red ear lobes ; only 3 of the 
hens with red ear-lobes laid white-shelled eggs. 

1919 : Plumage colour: White 390: total number of birds 436. 

Number of toes: Out of 437 birds, 428 had 4 toes on each foot and 9 
had 5 toes on each foot. 

Leg colour: with yellow legs 397; total number of birds 435. 

Lobe colour: Out of 433 birds, 150 had red ear-lobes, and of these, 
13 laid white-shelled eggs. 

1920 : The total number of hens with red lobes that laid white-shelled 
eggs was 45. As to the number of toes, 664 had 4 toes on each 
foot, 16 had 5 toes on each foot, 2 had 4 toes on one foot and 5 on the 
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Lobe colour: 19 white; 3 nearly white; 1 one-half red and one-half 

white ; 1 nearly red ; 24 in all. 

1914 : Plumage colour: White 68 : other colours 95. 

Number of toes: of 188 chicks, 137 had 4 toes on each foot; 39 had 
5 toes on each foot; 12 had 4 toes on one foot and 5 on the other. 

Leg colour: yellow 69, white 81; the rest (out of a total of 136) 
had legs of the following colours; yellowish, yellowish white, 
greenish 3 T ellow, blackish yellow, white with a few spots, willow, 
and black. 

Lobe colour: Red 7, the rest of the birds had lobes varying from white 
to red. Total number 163. 

1915 : Plumage colour: White 25 ; other colours 64. 

Number of toes: Out of 395 birds, 308 had 4 toes on each foot, 68 
had 5 on each foot, 14 had 4 on one foot and 5 on the other, 5 
had 5 on one foot and 6 on the other. 

Leg colour : yellow 42, white 39, the other birds had legs of all shades 
from white to yellow. Total number 90. 

Lobe colour: Red 15 ; nearly red 19 ; 23 one-half red ; 13 white, 
the rest being white and red. Total 90 birds. 

1916 : Plumage colour . White 46 ; other colours 132. 

Number of toes: Out of 337, 268 had 4 toes on each foot; 39 had 
5 on each foot; 12 had 4 on one foot and 5 on the other. 

Leg colour: yellow 97, white 64 ; the rest were of all shades from 
yellow to white. Total number 170. 

Lobe colour : Red 47, nearly red 39, white 10. Total 160. 2 fowls 
with red ear-lobes laid white-shelled eggs. 

1917 : Plumage colour: White 208 : other colours 311; total 519. 

Number of toes: Out of 805 birds, 712 had 4 toes on eadi foot; 68, 
had 5 on each foot; 1 had 6 toes on each foot, 20 had 4 on one foot 
and 5 on the other, 4 had 5 on one foot and 6 on the other. 

Leg colour: yellow 392 : total 520 birds. 

Lobe colour : Out of 520 birds, 140 had red ear lobes ; 15 hens with 
red ear-lobes laid white-shelled eggs. 

1918 : Plumage colour: White 296. Total 479 birds. 

Number of toes : 470 out of 516 had 4 toes on each foot. 

Leg colour: yellow legs 445 ; total number of birds 500. 

Lobe colour; Out of 479 birds, 119 had red ear lobes ; only 3 of the 
hens with red ear-lobes laid white-shelled eggs. 

1919 : Plumage colour: White 390: total number of birds 436. 

Number of toes: Out of 437 birds, 428 had 4 toes on each foot and 9 
had 5 toes on each foot. 

Leg colour: with yellow legs 397 ; total number of birds 435. 

Lobe colour: Out of 433 birds, 150 had red ear-lobes, and of these, 
13 laid white-shelled eggs. 

1920 : The total number of hens with red lobes that laid white-shelled 
eggs was 45. As to the number of toes, 664 had 4 toes on each 
foot, 16 had 5 toes on each foot, 2 had 4 toes on one foot and 5 on the 
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other, and 2 had 5 toes on one foot and 6 on the other. Total 
number of birds 684. 

Of the 464 cross-bred chicks 155 had red lobes, 64 had nearly red lobes, 
64 had three-fourths red lobes, 80 had one-half red lobes, 28 had one quarter 
red lobes, 51 nearly white lobes and 23 white lobes. Of the 472 chicks, 
470 had yellow legs and beak and 2 had white legs and beak. Of 433 
cross-bred chicks hatched from the white matings, 401 had white plumage, 
though a few males showed some brass on the back. 

30 birds had Red Pyle markings varying from very heavy, with buff, 
running into other sections, to very light, with only a touch of buff on 
head, or buff, or red, on shoulders of males. 

3 birds were white with black splashing, or ticking, or both. Out 
of 35 cross-bred chicks hatched from the buff-breasted matings, 24 
showed Red Pyle markings in some degree, 1 poor Dominique markings, 
1 poor Brown Leghorn markings, 3 poor, or light, Dominique markings 
with splashings of buff or white, 4 white splashed with grey, buff, red, 
or black, or a combination of these colours; x white with a little buff on 
the surface, 1 brownish-black stippled and shafted with buff, buff lacing 
on hackle, and white lacing, or spangling, and salmon on breast. 

The live-weight of 208 pullets hatched in 1930 averaged 4.28 lbs. 
while the cockerels weighed on the average 6.25 lbs. 

About January 1, 1921 the weights of birds of different ages were 
as follows: 



Cross-Bied Cocks 
average weight 


Cro-s-Bied Hens 
a\ eraqe weight 





Hatched in 1916. 

• 6.3 

lfcr. 

Hatched in iqiS . . 


» 

» 1917 . 

5.6 

» 

* » 1919 . 

. 7.15 » 

» 

» 1918 . 

• 5.38 

» 



» 

» 1919 . 

5.87 

» 


One cockerel whose age was unknown, as it had lost its leg-band, 
weighed 8.x lbs. 

The colour of the plumage may be said at the present time to be quite 
fixed; the colour of the ear-lobe, however, still varies much, although a 
considerable number of the fowls have the red ear-lobe that is required. 
The proportion of five-toed birds with white legs is very small, so that 
4 toes and yellow legs may be regarded as fixed characters. 

In body type, there has been wide variation but a long body has now 
been obtained though it is not always carried in a horizontal position. 

The colour of the eggs has been the most difficult character to fix, 
but the feet that numerous individuals have been obtained iiossesbiug 
red lobes and laying white eggs, encourages the belief that the fixation 
of this combination of characters is merely a matter of continued bree din g 
and infinite pains in selection. 
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943 - Contribution to Our Knowledge of Sex Formation in Bees (1),— Iegen, g. 

in the Schweizerische Bienen-Zeitung, Year XEIV, No. 6 , pp. 217-221. Aarau, June, 1921. 

The generally-accepted theory ot the present day is that false-drones 
come from unfertilised eggs, and that the males from the eggs of unferti¬ 
lised queen-bees, queen-bees that are too old, or male-bearing workers 
are capable of fertilising. 

Recently, however, the author has tried to follow, with the help of 
cytological researches, the maturation of the sperm-cell of males produced 
by the eggs of working-bees. He subsequently carried out experiments 
in the open, in order to discover whether abnormal false drones actually 
possess the power of fertilising. 

On examining the phenomenon of arrenotokia due to the absence 
or infertility of the queen-bee, and taking into account what happens 
in a normal colony, we unavoidably come to the conclusion that the 
function of arrenotokic workers in its present form can only be a secondary 
kind of reproduction, which was once natural, but has been modified in 
the course of time, on account of altered life conditions. We may even 
ask whether it is not an atavic return to the capacity of ^nnq normal 
eggs, and consequently whether the males now coming from such arreno¬ 
tokic eggs are not degenerate products. 

The examination of males produced by arrenotokic workers has re¬ 
vealed that at the time of the maturation of the sperm-cell, there is hardly 
any mitosis properly so-called, and further, that tlie spermatozoa undergo 
premature degeneration in the spermiducts. 

The karyokinetic division giving rise to the two polar bodies is very 
indistinct, and sometimes entirely wanting, which alone is enough to show 
that we have here to do with the abnormal maturation of a reproductive 
cell on the point of degeneration. Further, it is noticeable, that the pro¬ 
duction of active spermatozoa does not take place in most of the false- 
drone nymphs in the more advanced larval condition. In fact, mating 
these abnormal males with normal females has given negative results; 
in no case did the female lay normally. 

Males produced by arrenotokic workers are thus incapable of ferti¬ 
lising. From what has already been slid, the question that now presents 
itself is, whether virile males produced by normally fertilised females 
really come from unfertilised eggs. In this connection, the author draws 
attention to the fact that the observations made during the maturation 
of the sperm-cell render it probable, that there are two kinds of sperma¬ 
tozoa, one with 8 chromosomes coming from the spermatid, and another 
with 9 chromosomes derived from the second polar body, in which case, 
this third element would seem to represent a specific sexual chromosome 
determining the male sex. 

Allowing that both kinds of spermatozoa are active, it appears very 
possible that, owing to food and temperature, the spermatozoon determin¬ 
ing the male sex may be active in the body of the queen-bee, and at the 


'i' See B , h , 1920, No. 240 and March., 1920, No. 351. (Ed.) 
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time only such, spermatozoa leave the spennatheca fertilising the ova 
as they pass into the oviduct, but that when the action of the stimulating 
factors ceases, the specific spermatozoon loses its power. 

The data so far obtained do not permit of any definite conclusion 
being reached, and in order to prove which theory is correct, it will be ne¬ 
cessary to collect and examine the results of further observation and 
of other careful experiments. 

FARM ENGINEERING 

944 - The Spring International Exhibition of Motorculture, Paris Febrauary 10 - 20 , 
1921 (*i). — I. BonNamatjx, "Him La vie aux champs , Ser. 3, No. 11, pp. 6-9, figs 7, 
Paris, Jan. 25, 1921. — II. Bulletin de la Chambre Syndicate de Moto-culture de France 
No. 8, pp. 4-5. Paris, Jan.-March 1921.— III. Deffloth P., in La vie a^ricole et rurale % 
Year 10, Vol. XVIII, No. 15, pp. 229-234, figs 3, Paris, Apr. 9,1921. 

The exhibition of motorculture, which opened on February 10 on the 
race course of Vincennes, was organised by the “Chambres syndicates 
de la Motoculture fran9aise et des fabricants d’appareils agricoles 
II. — The following firms exhibited 

Machinery. 

Agricultural, 25, route de Flandre, Aubervilliers :— " Holt,” 14 Ea Crosse,” 44 Samson ” 
tractors. 

I/Agro {limber tractor), 116-bis, rue de Tocqueville, Paris :— 44 Agro ” tractors. 

Allied Machinery Company of Prance, 19, rue de Rocroy, Paris :— 44 Cletrac ” tractor. 
Amiot, H. (Society Anonyme la Charrue Automobile ), 8, rue de la Victoire, ^aris :— 44 Gerbe 
d*or ” motor plough. 

Ara (appareils routiers agricoles), 2, rue de Vienne, Paris (8°): — 14 Ara ” tractor. 

Ateliers de Construction de Chatou, 37, boulevard de la Rfipublique:— Cfaatou tractors- 
haulers. 

E. Bauche & Cdb, Ee Chesnay pi£s Versailles:— Batjche motor-hoe. 

Beauvais et Robin, 31, rue de Maine, Angers:— 44 Amartco ” tractors. 

Blum & Cod, 8, quai Galliem, Suresnes :— Tourand-Eath. tractor. 

Bocquenthst, 15, boulevard des Italiens, Paris : 4 ‘ Pxaga ” motorplough. 

Bored (Etablissements), 64, quai National, Puteaux:— 41 Rumely-Oil-Pull ” tractor. 
Bouzinac, 33, rue Rousselle, puteaux:— Supplementary cultural implement. 

* Most of the models exhibited are well known and have been described in the Review 
of Agricultural Intelligence and Plant Diseases , June, 19x9 No. 766; Oct.-Dec. 1919, No. 1222; 
March, 1920, No. 354; June, 1920, No. 686 ; thus, among windlass traction apparatus *— the 
De Dion-Bodton apparatus tor power cultivation (2); Albert Douiuxet windlass (4); 
Filtz-Grivolas hauler (4}; Agro limber tractor (3) among the motorploughs :— Gerbe 
d’Or (3); Tourand Iatil (1), Excelsior (3), Piaga (3), Molene (2), Rip (3), Chapron (1); 
and among the direct traction appara us :— the Fiat (3), Sc&nia V., Nhson (3), Austin (2). 
Ford (2), Rmnely (3), Sanduski (3), Renault (3), Neverslip (3), Onde Sam (5) etc. tractois. 
New comers and those which have been more or less modified or previously described in this 
Bulletin with less detail, are described in the Artide. 

(r) See R., June, 1919, No. 768. — (2) See R. t Oct.-Dec., 1919, No. 1222. — (3) See 
(March, 1920, No. 354.— (4) See R. t June, 1920, No. 686. — (5)Scc R., June, 1921, No. 664, 
Ed.) 
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■Case de France (Compagnie), 251-253, faubourg Saint-Martin, Fails :— Case tractor. 
Chapron B., 45, rue de la R6publique, Puteatix Chapron motor plough and tractor. 

C. I. M. A., 155, avenue du G€n6ral-Bizot, Paris:— “ Titan,” “ Mogul ” and International 
tractors. 

Dens & Cm, 5, cits TrSvise, Paris: — Sandusky tractor. 

De Dion Boxjton, quai National, Puteaux:— De Dion ploughing windless. 

Doriot, Flandrin bt Parant, 105, boulevard Saint-Denis, Courbevoie:— “ C&ar,” D. F. P. 
vineyard tractor. 

Douilhet, 9, me MarceJlin-Jourdan, Caud&an :— Douilhbt ploughing windlass. 

Dubois, R., 130, avenue de Neuilly, Neuilly:— R. D. Tractor. 

Dupuy, G., 31, rue Poussin, Paiis :— Midwest Utixitor ” tractor. 

Egret, J., 48, boulevard du Temple, Paris •— Supplementary cultural implement 
Ch. Faux, et Fils, 47, me Servan, Paris :— John-Deere tractor. 

Fiat, 115, avenue des Champs-Elys£es Paris:—“ Fiat ” tractor 
Ford (Automobiles), 33-37. boulevard Albert i®*, Bordeaux:— “Fordson * tractors. 
General Motors export Company, 63, avenue des Champs-Elys£es, Paris :— “ Samson H 
tractors. 

Globe, 28, me Saint-Lazare, Paris:— “ Globe 99 tractor 

The Johnston Harvester Company, 148, boulevard de la Villetle, Paris:— Supplementary 
cultural implement. 

Lacotjr & Fabre (de), 60, me de la Chauss6e-d’Antin, Paris:— M Le Gaulois ” tractor. 
Lambert-RiviEre (Socidtd Commerdale), 45, avenue de la Motte-Piquet, Paris:— “Holt, 
International ** “ Mistral 99 tractores. 

Mahxeu et C.i®, 55 , rue de Prony, Paris :— * Onde Sam ” tractor. 

Massey Harris, 138, avenue Jean-JaurSs, Paris:— Supplementary cultural implement. 
Materiel Agricolb Messedor, 208, boulevaid Felix-Faure, Aubervilliers:— T. P. Vine 
cultivators and cultivators. 

Moline Plow Company, 159-bis, quai de Valmy, Paris:— Moline tractor. 

Nemours Trading Corporation, 63, boulevard de Picpus, Paris:— Emerson tractor. 
Oliver Chilled Plow Works, 75, boulevard de Picpus, Paris : — Supplementary cnlttua 
implement. 

Perrier, H., 102-106, avenue PhiJippe-Auguste, Paris :— Supplementary cultural implement 
Pllter, Th., 24, me Alibeit, Paris :— Austin-Avery tractors. 

Ravaud, A., i, me des Italiens, Paris:— “ Excelsior ” motor-plough. 

Renault, L-, at Billancourt: — Renault agricultural and forest tractors. 

Rip (Machines Agricoles), 12, me Boissy-d’Anglas, Paris:— “ Rip 99 tractors. 

S. C. E. M. I. A., 9, me Trouchet, Paris :— “ U. 20 Scemia ” tractor. 

Socu&rfe Agricole, Industrielle et Commercials du Sud-Onest. 65, allies Jean-Jaur£s, 
Toulouse:— ** Twin-City 99 tractor. 

Socrfenfe Aukeliairb Agricole, 47-49, me Cambon, Paris:— u Agrophile-Pavesi 99 tractor. 

S. O. M. IT. A., 19, avenue de la Gare, Saint-Onen:— M Somua ” motor cultivators. 

La Traction et le Materiel Agralres, 18, me de Mogador, Paris:— H Nllson,” ** Agro,” 
R. “ Beemann ” tractors. 

R. Wallut & Cm, 168-170, boulevard de la Villette, Paris: — Mac Cormick tractors. 


LUBRICANTS. 


Soce6t6 andr& Fils, 8, me de la Tour-des-Dames, Pari*;. 
Vacuum Oil Company, 34, me du Louvre, Paris. 

$ocx£i£ d’Exportatxon Industrielle, i me Blanche, Paris. 
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Tractors for power farming. 

III. — (i) The Mistral tractor of the Culture Fransaise 
— It has the fewest possible parts. The parts can be taken out separa¬ 
tely and are easily accessible. The triangular suspension, the selection 
of raw material as well as the very high coefficient of safety of the parts, 
make it a very strong apparatus. 

The maximum out-turn is obtained thanks to:— 

(i) The choice of the motor and radiator. 

(a) The minimum of intermediate transmission parts and perfect suspension. 

(3) The rational use of ball bearings. 

(4) The entire adhesion to the ground without useless extra weight (the 
apparatus weighs only 1775 kg.) by means of its special strakes. 

(5) The absence of a differential and the arrangement for disengaging 
the driving wheels. This prevents noise: the apparatus never gets 
stuck and clears obstacles easily. 

The system of disengaging one driving wheel, right or left, enables 
the Mistral tractor to turn in a radius of 1.20 m. The headlands are thus 
reduced to a minimum. 

The shape of the wheels in front ensures good steering of the apparatus. 
Its centre of gravity being very low, the Mistral tractor can be very much 
inclined for work in hilly ground. 

Simplicity, strength and power ensure to the Mistral tractor the rapid 
amortisation of its purchase price and a low consumption of oil and fuel 
(petrol or paraffin at the choice of the purchaser). 

(2) Samson Tractor has the following characteristics:— Ver¬ 
tical motor; 4 cylinders; 102 mm. bore ; 140 mm. stroke; developing 
20 H. P.; 10 H, P. at the bar. Fuel petrol or paraffin. Speed 2 for¬ 
wards, 3 km. and 4.5 km.; 1 backwards, 2 km. Weight, 1400 kg Radius 
of turning 3.50 m. capacity of tanks petrol 12 litres, paraffin 75 litres. 

(3) A m a n c o-H art-Parr paraffin Tractor 30 HP. — 
It is characterised by the following essential pointsA simple, solid 
construction, result of 20 years of experiment; an economical output 
of work which can attain 40.79 (Bourges competition, August 1920) and 
even 54 ares per hour (Thorenbais-les-Bcguines, Belgium, S^tember 1920). 

The consumption of ordinary paraffin used was 27 Ktres (Bouiges 
competition, 1920) and 24 litres (Belgium competitions, 1920) per hectare. 

I- — (4) Delieuvin Tractor. — Progresses on wheels. 
Previously entered only at the Chartres demonstrations (Autumn, 1920). 
It is characterised by an ingenious auxiliary gripping arrangement formed 
of 2 very light wheels placed behind the back axle and moved by the latter 
by means of a chain. These wheels furnished with stakes aie normally 
raised by a spring, but are pressed strongly on the gromid as soon as the 
resistance of the plough to foiward movement becomes too great. This 
enables the tractor to exert an adhesion which is a function of the tractive 
effort and incieases with it. 
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Vineyard and Horticultural Apparatus. 

(5) Chapron Tractors of 13-18 H. P. and 15-20 H. P. (i) 
and motor ploughs of the same maker of 10-15 H. P. and 15-20 H. P. — 
in the last-named apparatus the working parts are collected immediately 
behind the driving wheels to facilitate very sharp turning. 

Each tractor has 2 means of steering, one acting on the driving wheels, 
the other on the small hack wheel placed under the seat of the driver, 
enabling the plough to be guided easily on steep slopes and the apparatus 
to be turned round almost on its own axis between the rows of vines. 
The driver, having in front of him all the steering apparatus, can control 
his work and regulate exactly the depth of work of the shares. The motor, 
which is very flexible, can run at from 300 to 1200 revolutions a minute. 
All the parts are made of hard nickel-chrome steel. 

Ill — (6) The R. D. tractors are suitable for farming on a small 
scale and vineyards. Its small dimensions (total width, 0.95 cm.; base, 
1.50 m.) enables it to move about freely in the thickest vineyards without 
fear of injuring the growth or uprooting the vines: it is easily capable 
of ploughing to a depth of 13 cm., and deeper in light soils ; all cultivating 
implements — ploughs, harrows, rollers, cultivators, etc. — can be at¬ 
tached to it. Transmission is insured by 2 speed gears always in action, 
with optional disengagement of one or the other; the speed per hour is 
about 2 km. on the first and 5 km. on the second speed gear, the first 
including the reverse movement: the back wheels are driven by chains 
enclosed in sheet steel cases ; a special mechanism allows of the automatic 
disengagement of one of the wheels when turning : in that case the whole 
motive power can be brought to bear on a single wheel, right or left; 
this arrangement enables very sharp turns to be made (about 3 metres 
diameter) and the deepest ruts to be got out of without difficulty. 

The motor has two speeds : one of 500 revolutions a minute develop¬ 
ing, stationary, 8 H. P. on the shaft; automatic regulation for the control 
of thresliing machines, root-cutters, straw-choppers, etc.; the other of 
800 revolutions developing a tractive force of 12 H. P.; working with 
petrol or paraffin as desired. 

Being easy to drive, this apparatus is specially suitable for maimed 
persons. Model A is arranged so that it can be used as a locomotive 
on rails with 0.60 and m. 0.70 m. tracks. 

I. — ^7) The Beemann hoer (2), used for marktt-gaiden cultivation. 
Its single cylinder 6 H. P* motor takes the place of a strong horse and 
allows of ploughing with a single plough or drawing a hoe, a sprayer, a 
harrow. It is chiefly used foi cultivating in vineyards, where it draws a 
vine-dressing hoe and ploughs for eaithing up and uncovering. It 
consumes about 34 to 5 litres of petrol. 


<x) See R. Mar. 1920, No 351 \£d.\ 

(2) See R , March, 1920, No. 354 (Ed ) 
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(8) The small 6 H. P. Somua apparatus, which works 
by means of a rotary tiller consisting of flexible teeth that cut the soil, 
is well suited for cultivating gardens. 

(9) The Petard and Prejean rotary cultivator (1). 

in. — (10). The Mi d west Uti li t,o r . — This small tractor 

advantageously replaces a horse, for it does double the work at half the 
cost. It passes through vineyards and can till the smallest plot of 
ground. It is easily driven with a simple pressure of the fingers on the 
handles The machine itself supports its heavy parts which have not 
therefore to be held up as with an ordinary plough. The motor has an 
effective force of 4 H. P. and consumes little; it is therefore a quiet 
horse which is never tired. In fact, when it has finished work in the 
fields, by placing a belt on the pulley, it can be made to work any 
machine such as a chum, skimmer, threshing machines, pump, saw, etc. 
and most of the mechanical apparatus used on a farm. 

The T, P. Rotary Cultivator and. Vine cultivator is 
a mixed motor-cultural apparatus (weight 550 kg.) which can be drawn 
by a horse, an ox, a mule or even by an ass. It does not compress the 
ground and it does away headlands. 

Its use enables implements (hoeing, rotary harrowing and all tillage 
operations up to 15 cm. in depth by 90 cm. in width) to be run rapidly 
over the ground. Its track is 80 cm. wide. 

The driver has not to use force in his work, and as a seat is provided 
he can put in a long day's work. 

The apparatus, working at the speed of a horse walking, can work up 
to 3 or 4 hectares in 10 hours. The motor only serves to rotate the imple¬ 
ments ; the fuel consumption is only 15 to 22 litres a day according to the 
depth of the work done. In vineyards and among plants in lines the no¬ 
minal area worked is estimated at 6 ha. per day (depending on the spac¬ 
ing of the plants). 

TheT. P. Rotary Cultivator and Vine Cultivator ingeniously combines 
animal traction and mechanical working for vine cultivation, cultivation 
in lines in market gardens and in the Colonies. 

PLOUGHS. 

Among new ploughs, M. Dieewth notes:— The reversible Messidor 
ploughs for flat ground, which can be coupled behind any tractor. The 
Messidor plough consists essentially of a supporting frame attached behind 
the tractor and supporting the mechanism for .regulating the depth of 
ploughing. This frame is carried on two wheels in front, one of which, 
on the ploughing side, keeps the machine straight, and on a pivoting 
back axle mounted on two articulated wheels which automatically 
straddle the side of the last furrow. 

On the supporting frame the body of the plough itself is jointed 
moving up and down round a strong longitudinal axle enabling one or other 


(1) See R ,, Oct-Dec, 1919, No. 1232. ( Ed ,) 
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of the two series of mould-boards, coulters and cutters, arranged at right- 
angles on the structure, to be put into position for ploughing. This 
moving up and down is operated by means of a flywheel situated near 
the driver and working a simple mechanism requiring only a very small 
effort to be set in motion. Projections which can be regulated limit the 
up and down movement and oblige the driver to put his plough always 
in the desired position for ploughing. It is impossible for the driver 
to make the plough work in any position except that fixed by the projec¬ 
tions, which ensures perfect regularity of the work. 

With the Messidor plough a high yield of power and great economy 
in working can be obtained from the tractor to which it is attached. 

The tractor moves entirely on the unploughed land, thus using the 
minimum power for moving ; there is much less wear of its parts and its 
wear and tear is reduced by a half. 

With this apparatus any tractor can move backwards without un¬ 
hitching the plough, so that it is possible to plough plots which cannot 
be ploughed with motors working with ordinary ploughs. 

The regularity of the ploughing is the outcome of the simplicity of 
its regulation, of the symmetry and the automatic working of the arrange¬ 
ments for coupling, control and of handling. The moving up or down 
of the plough, turning, transport, are effected without touching any of the 
regulators affecting the ploughing. 

The point of traction can be regulated and the coupling arrangement 
gives automatically the desired inclination to the plough, according to the 
side towards which the band of soil is turned. As the plough is entirely 
supported on its own wheels, ploughing is not effected by the movements 
which the tractor may make in crossing hollows or lumps in the fallow. 
It is automatically guided by the “ bordayage " of its wheels, which en¬ 
sures that the furrows are parellel. 

The supports, the coulters and the cutter stems can be regulated in 
dope and spacing at the will of the operator. The coupling is arranged 
so as to have no effect on the adhesion or the steering of the tractor. The 
tractor, moving entirely on the fallow, does not crush the ploughed soil, 
does not compress the bottom of the furrow and the headlands, reduced 
to a minimum, are never trampled down, as the tractor never repasses 
over the same places. 

The most usual type of Messidor plough is the three gang type which 
can plough to all depths down to 28 cm. and take a band 90 cm. wide. 
This model can be transformed in to a double plough by rapidly dismount¬ 
ing the two hind ploughs. This apparatus can be turned into a light 
double plough for certain tractors and into gang plough types with great 
ploughing width for special requirements. 

The double Brabant plough is a fairly heavy implement, large and 
difficult to handle at the ends of the farrows. The application of the new 
limber with movable axle under the frame has entirely modified the work¬ 
ing conditions of this plough. 

A new double Brabant ploughV ictoire, is shown by the firms 
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of 3?n/rz and Grivolas. This arrangement constitutes an interesting 
experiment made in modernising our old agricultural implements; it is 
applicable both to light double ploughs drawn by animals and to heavier 
implements that can be coupled to agricultural tractors and can plough 
to depths of 20 to 25 cnx. 

This latter class of plough is therefore recommended to owners wishing 
to use tractors for cultivating level ground. 

The axle is movable, and is fixed to the lower ends of two uprights 
acting as supports to the implement and jointed about their upper third 
round two gudgeons situated on the same axis and placed on the frame 
of the plough on the right and left of it. These two uprights can therefore 
turn round that articulation and their upper parts, slightly bent, form 
arms which can occupy all positions on a sector; the free ends of these 
arms are pulled forward by the action of two strong spiral springs which 
at the same time draw the axle backwards. That axle, is, when starting, 
drawn forward by the coupling itself by means of a rod and by the hauling 
chain, this latter first exerting its force on that axle, and afterwards 
mainly on the head of the plough itself. During this time the uprights 
turning round their axis take up a more or less inclined position determin¬ 
ed by the extreme position of the arms coming against pins whose position 
on the sectors can itself be modified. 

A depression of the whole plough results, which, coinciding with the 
starting of the plough produces gradual embedding in the soil, the springs 
acting as shock absorbers for both the plough and the tractor. That de¬ 
pression being capable of limitation at will, according to the position in 
which the pins are placed, it is evident that the moving of the said pins 
forms a very practical means of regulating the depth of ploughing. 

As soon as traction ceases, the chain being no longer stretched, the 
action of the springs alone is effective, and the supports leave their in¬ 
clined position and take up a vertical position, at the same time bringing 
back the axle of the plough to its back position or position at rest. 

This change in the inclination of the supports has the effect of raising 
the frame of the plough causing automatically a partial unearthing of 
the ploughs. The bringing back of the axle, and consequently of the wheels, 
to an extreme backward }>osition, brings back the line of support of the 
plough under a point near to its centre of gravity. It results that a large 
part of its weight passes in front of that line and that it becomes lighter 
behind and consequently easier to turn. 

In conclusion the Desprez dynamometer may be noted, a simple 
and strong apparatus with which it can be ascertained when the tractor 
is about to furnish itb normal force and avoid overworking it. 


AGRICULTURAL INDUSTRIES 

945 - Wine M akng in the Province of Mendoza, Argentina. — see No. 923 of * » 
Bemem. 
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946 - The Use of "Wood” Wool for Filtering Wines. — marbscalchi, a., in Vita ia 
vinicola e aijaria, Vol. XI, No. 10, pp. 148-149. Casale Monfcirato, March 6 1921. 

The “ wood wool ” generally used in packing is made from very 
thin, fine ^havings of soft wood (poplar or willow). 

For the last 5 years, owing to the law prohibiting the use of pomace 
for filtering wine beyond the limits fixed by the prefects, the use of these 
shavings as a filtering material has become very common in Italy. The 
method of preparing it, which has been improved by M. Angelo Pansera, 
is as follows The thin shavings are well beaten to free them from dust, 
and then soaked in water for at least 2 days, the water being renewed 
daily: the water is alloved to drain off, and the shavings pressed. Then 
they are are put to soak for 2 days in water to which 500 gm. of tartaric 
acid per hectolitre have been added. Finally, the shavings are pressed, 
and afterwards they are ready for use. They are placed in the vat and 
pressed down in such a way as to come only a little above half its height 
(5 or 6 kg. are required per hectolitre of the capacity of the vat), planks 
being placed on the top to keep them under pressure. The filter thus 
prepared is used just as if it was pomace. It lasts for years, as after 
washing, it can be employed again, for it does not ferment in the summer, 
become sour, or alter in any way. Its use imparts absolute clarity to 
the wine. This filter can also be adopted for musts and vinegar, or for 
the first filtering process during the usual time the pomace is kept. It 
is advisable to make two filters, one for wines with a good deal of sedi 
ment, and the other* for ordinary wines in general use. 

947 - Results of Experiments Carried Out in Italy at the University Scientific labo¬ 
ratories on Specimens submitted to Them by the National Scientific and Tech¬ 
nical Committee for the Growth and Development of Italian Industry. — 1 . P&- 

RATOfifBR A. (Dircttoie del Laboratorio di Chimica famaceutiea del a R. University di 
Roma). — II. Pellxm, G. (Direttore del Laboratorio di Chimica faimaceutica della 
R. University di Palermo). — III. Piutti, A. (Direttore del Laboratorio di chimica far- 
maceutica della R. University di Napoli), in BoUettino scientifico-tecnioo, Paiodico bl* 
mesirale per H A i dell vmikito wxionale cientifico-tecnico per lo sviluppo e Vtncremento 
dcll'industfia iialiaua , Year III, No. 2, pp. 72 - 73 *» Milan, March-April, 1921. 

I. Studies of the principles contained in plants with medi¬ 
cinal oils in South Italy and the Colonies. Experiments on the 
Castor Oil plant. — In 1918-1919, the seeds of 40 varieties of Ricinus 
cultivated in the Royal Botanic Gardens of Naples were studied. In 
the first place, their oil content was determined, not only by means 
of extraction with ethyl ether, by also by pressure with, and without, 
heat. The following varieties yielded the largest proportion of oil:— 

Per cent. 


Ricinus sanguineus (from Leguago).56.084, 

» ^ local .56.47 

» » from Viimorin. 55-45 

a Scafati pale. 54*475 

» » red.*-.53.70* 

n Borboniensis .. 52.605 
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In spite of their large oil yield, the following varieties are not to 
be recommended 


Ridmts zanzibarichsis dwarf. 55-215 

» » red.53-83 

» » blood-red .52.245 

» Gibsoni blood-red.55.05 

» viridis (from India) pale.. 51-575 


R. zanzibariensis, on account of its small production of seeds ; Gib¬ 
soni because its capsules are dehiscent, and the seeds get lost, viridis 
as being a plant of inferior development and hence of low yield. 

On the other hand, the sanguineus varieties and those cultivated at 
Scafati (both the red and pale kind) are strongly to be recommended. 
The Borboniensis variety, although apparently productive, is subject 
to fungoid disease, and should therefore be excluded. 

In order to determine the purity of commercial castor oils, a method 
was then devised by which it was possible to estimate very easily and 
rapidly the amount of ricinolein they contain. On allowing phosgene 
(carbonyl chloride), to bubble gently through oil heated at ioo°C., it reacts 
quantitively and gives a trichlor derivative of ricinolein, insoluble in 
alcohol, differing in this respect from castor oil, and heavier than wa¬ 
ter. This chlor-derivative is easily separated from the dissolved phos¬ 
gene, if heated to 5o-6o°C., and the absorbed chlorine is then determined 
by the Piria-Vouhard method. If castor oil were entirely composed of 
ricinolein, the theoretical amount of chlorine (chlorine index) would be 
949 % ; in practice it varies in oils taken from different varieties of Ri- 
cinus between 8.9 % and 9.2 %. Other oils (those from olives, almonds, 
cotton, sesame, groundnuts, etc.) fix amounts of chlorine varying between 
0.08 % (almonds), and 0.19 % (groundnuts), therefore their addition to 
castor oil decreases the chloride index proportionally. The method has 
been tried with good results on artificial mixtures of different oils and 
castor oil. 

Oil from thorn-apple seed (Datura Stramonium). — This is obtained 
by extraction with carbon disulphide and ether; in both cases, the yield 
varies round about 25 %, but the oil especially when extracted with 
ether, contains a certain amount of daturin (atropin) which readers it 
very active biologically. It is being used experimentally at the present 
time in several clinics for diseases of the eye and in one medical 
dime. 

Otto of Roses. — Some varieties of rose were grown for their essential 
oil bj* Prof. Cavara at the Royal Botanic Gardens of Naples. Excellent 
results were obtained from the flowers of Rosa Hayi and Rosa Brunner 
by extraction with petroleum ether. An oil with very strong scent was 
procured by first freeing it from the wax by means of absolute alcohol 
and evaporating the" latter in a vacuum. Anticain can also be easily 
extracted from Rosa Hayi which can be well substituted for the sun¬ 
flower in laboratories. 








INDUSTRIES DEPENDING ON PLANT PRODUCTS 


1193 


Other essential oils . — Tliese have been obtained from the seeds of 
fennel [Foeniculum sp.), the leaves of balm {Melissa officinalis) and the 
leaves of bay {Laurus nobilis) ; a large number of other plants are being 
studied such as foxglove {Digitalis sp.), marjoram {Origanum sp.), laven¬ 
der {Lavandula sp.). 

n. Studies on the principles that can be extracted prom 
the medicinal and PERPUME plants op Sicily. — The experiments 
began by distilling the essential oils obtained. The following plants 
have been studied:— Origanum siculum (var Bentham); Ruta bractosa; 
Myrta communis; Eucalyptus Globulus; Mentha Pulegium (var. hirsuta 
Gussonei ); Calaminfha Nepeta; Santolina Chamaecyparissus; Chenopodium 
multifidum ; Rosmarinus officinalis . 

One feet worthy of mention is that the essential oil of the Sicilian 
marjoram which grows wild in many parts of the island is largely used 
there as a condiment. The variety examined contained 49.5 % of phenol 
(entirely consisting of thymol except for traces of a phenol which was 
not identified). About 98 % of the essential oil of Ruta consists of 
methylheptylketone and methylnonylketone, the former predominating 
(it makes up about 2 / 3 of the whole). 

III. — Studies on the juice op citrus pruits and its more 
systematic commercial utilisation. — The object of these researches 
was to study the best means of keeping the fresh juice (to be used as a 
food or beverage) in a condition suitable for export and to devise a suit¬ 
able method of collecting and purifying it. 

In order to preserve the juice of lemons none of the usual chemical 
anti-ferments must be employed as the Italian Health Regulations pro¬ 
hibit their use. The only anti-ferment allowed, sulphurous add, im¬ 
ports an unpleasant acidity to the juice. Sterilisation by heat in an 
autoclave and pasteurisation give the juice a boiled taste that prevents 
its use as a beverage. An attempt is to be made to by hydrogen per¬ 
oxide and ozone. 

Satisfactory results are apparently obtained by concentrating it 
in a vacuum at temperatures not above 50°C.-6o°C., a concentrated ex¬ 
tract representing from x /s to V10 of the juice being produced. It is a dense, 
yellowish liquid of the consistency of honey, which when poured into 
moulds, sets in a gelatinous mass 

If some grammes are dissolved in a glass of water the solution has the 
pleasant flavour of fresh juice. 

The sterilisation of lemon juice by means of ultraviolet rays has 
also been attempted. 

In the commercial preparation of this juice, the present methods 
of pressing the fruit must he abandoned. For this reason the author 
has been led to study a new treatment of the fruit, with a view to re¬ 
moving by mechanical means the superfitial coloured external portion 
of the fruit alone. This contains the oil-bearing glands and the essential 
oil. The white part of the cortex is left untouched as far as possible. 

[ 94 *] 
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Microtome sections of the outer cortex have been made and the thick¬ 
ness of the oil-bearing layer thus determined. 

The fruit after this thin, external layer is removed, is cut in the 
direction of its short axis into two equal halves. The knives used for the 
operation ate of silver, or heavily-plated metal, bronze, phosphorised 
aluminium, or of horn. 

The juice is not extracted by a press, but with a special mechanical 
apparatus consisting of rotating glass lemon squeezers. The remains of 
the lemons are put into an ordinary press to extract the remaining juice. 
The lemon juice is then filtered, in a stone-ware centrifugal filter, not a 
filter-press. A knitted doth, not a woven cloth, is used for filtering. 
The receptacles containing the juice must be of stone-ware, and the 
tubes must either be of stone-ware, glass, or commerdal fused quartz. 

If a concentrated extract is needed, the copper bowl should be 
heavily plated with silver, not tinned. 

048 - Paper Pulp Supplies from India. L Chemical-Enquiry. II. Preparation of Bam¬ 
boo Prior to Digestion. — Ratit, W.» (Cellulose Bxpeit to the Government of India, 
attached to the Forest Research Institute, Debra Dun, India), in Journal of the Royal So¬ 
ciety of Arts , Vol. EX 3 X, No. 3579, pp. 509-517. Eondcni, June 24, 1921. 

The Indian Forest Research Institute has made a careful study of 
the paper pulp question and amongst all the various plants suggested 
as utilisable for paper manufacture, has found so far that only 2 small 
groups, both belonging to the Gratnineae are economically sound as re¬ 
gards the quantity and quality of their cellulose and the manufacturing 
conditions under which they can be exploited. These are bamboos 
and Savannah grasses. The author estimates that taking everything into 
consideration, Burma, Bengal and South-West India could produce 
10 million tons of pulp per annum, and Assam 3 million (from Savannah 
grasses). The possibilities and present state of affairs as regards bamboo 
cultivation has been described by Pearson in The Indian Forester , Vol¬ 
ume XlyVI, Nos. 11 and 12 (1). The author in the present paper confines 
his statements chiefly to the chemical side of the question, and the pro¬ 
blem which interests the paper manufacturer, namely, the getting into 
solution of the non-cellulose constituents of liis raw material. 

The preparation of bamboo prior to digestion* has given rise to some 
difference of opinion, and the author draws attention to the physical and 
constructional features associated with bam1x>o and fhe consequent ef¬ 
fect of crushing or chipping, the two preparatory treatments now in 
vogue. The fibre brindles of bamboo He perfectly parallel to each other 
with no cioss graining and interlacing ; they split cleanly and crush per¬ 
fectly without reducing to dust. Groups of sap canals are abundant, 
which run parallel fhoughouf the whole length of the stem. In the dry 
material these are filled with air, which being in a slate of capillarity is 
extremely difficult to dislodge, and in the case of chips, offers a powerful 
resistance to the penetration of liquor, besides adding to the buoyancy of 


(1) See R. May, *0-2i, No. 498. [Ed.) 
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the mass and tending to float a portion of it above the liquor. The 
splitting which is the first effect of crushing, runs along these canals which 
are thus laid open to attack by liquor on their interior surfaces and the 
capillary air is eliminated : wood presents no such feature. 

Throughout the entire length of stem, bamboo is of homogeneous, 
one-aged one season growth and therefore must not contain differences 
in density and quality. In wood there must be a proportion of indigested 
chips in wood pulp digestion, but there is no need for this in the case of 
bamboo. The nodes, contrary to general belief, are not denser than 
the intemodes. Their specific gravity is about 5 % less, but they contain 
more pectose and lignin and their colloidal resistance to liquor penetra¬ 
tion is, therefore, greater. The antidote to this is by opening up tfieir 
tissues completely. By crushing, this can be done so thoroughly that 
they can scarcely be distinguished in the general mass. As chips they 
must result in a considerable proportion of undigested specks and ble¬ 
mishes in the pulps. 

The author draws attention to one peculiar feature of bamboo 
relative to which a warning should be issued, viz. the extraordinary 
phenomenon it exhibits of cyclical gregarious seeding and death. A 
factory planted in a district without some inquiry having been made as 
to the seeding cycle, might find itself suddenly bereft of supplies for a pro¬ 
longed period. There are 2 methods recommended : first, the next seed¬ 
ing period may be known to be at such a date that supplies can be de¬ 
pended upon for a period long enough to secure an ample return in ca¬ 
pital invested in the undertaking, and second, the presence in the area 
of an alternative species which, as is invariably the case, does not flower 
at the same period. 

949 - Manufacture of Tobacco Shade doth. — Cox, j. w. in The Textile World, Vol. Eix- 
No ax, pp 41-42, fig*. 4. New York, May 21, 1921 

It has been recognised for some time past that a suitable shade should 
be provided to protect wrapper leaf from the sun. Many things have been 
tried and found unpractical for various reasons, and cotton cheese doth, 
netting and osnaburg were used on experimental patches. These, how¬ 
ever, did only fairly well, and eventually certain cotton manufacturers 
evolved the present tobacco shade cloth, which is cheap and is found 
far more advantageous than anything previously suggested. This ar¬ 
ticle explains in general its uses and manufacture. 

Q50 — The Far-fiastem Lac Industry in France (1). — Vefbteuil, p ,m the Bulletin de 
la SociiU d 1 Encouragement pour VIndustrie Nationale t Year CXX, Vol 133, No 2, 
pp 179-192, figs 8 . Pans, February, 1921. 

The lacs of the Far-East, which are not connected in any way with 
the varnishes known as “ laques ” in France, or with ‘‘gum lac ” (or “ stick 
lac ”), an animal product derived from the secretions of cocdds, are of 
purely plant origin, being latexes obtained by tapping from various trees 


(1) See Lac-Yielding Trees of Indo-china and their Products, JR., Feb , i9i9,No. 207. [Ed.) 
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cultivated in China, Japan, and Tonkin. Although these trees are now 
less grown in Japan and China, they are increasingly cultivated in Tonkin, 
which has for a long time been the only country in the world that exports 
lacs, some 2500 tons of this product being exported each-year. 

Lac is increasingly employed in modem industry, being largely used 
in aviation (as a protective cover for propellers, etc.),and also in electricity 
(being unequalled for its insulating properties). 

The author studies in succession, the lac-tree of Tonkin (Rhus succe- 
danea ); the tapping of the latex and preparation of the lac ;the native 
processes connected with its application, which are long, tedious, but very 
wq[l executed ; the physical and chemical characters especially the question 
of its hardening when exposed to cold and to heat) ; and its use in modem 
industries. 

Lac has wonderful qualities which render it of paramount importance 
to industry, but the archaic operations connected with its use, hand¬ 
mixing, laying on with a brush, and the endless rubbing down and polish¬ 
ing, are bound to be superseded. They are ridiculously slow and tedious, 
even in the Far-East, where, at all events in appearance, labour is cheap, 
and would be an impossible anachronism in France. Such processes ab- 
solitely prevent the commercial use of lac. 

It this substance is ever to be of any practical utility in industry, it 
will have to be prepared mechanically. Fortunately, mechanical knead- 
ers have been devised that will answer their purpose very well, and an 
aerograph system of applying the varnish has been invented. The in¬ 
strument is a substitute for from 10 to 20 experienced vamishers, accord¬ 
ing to the extent of surface to be treated. It has finally been announced 
that rubbing down machines can be had to reduce the endless work ot 
rubbing down propellers and furniture. The author is testing a method 
for varnishing barrels and all other receptacles with small orifices, which 
will certainly give excellent results. 

951 - Present Position o! the Camphor Industry throughout the World and Notes 
On Methods Of Cultivation Employed (1). — I. Present Position of the Camphor 
Industry. Bulletin of the Imperial Institute, Vol. XVIII, No. 4, pp. 521.-536. Eondon, 
Oct.-Dec. 1920. — n. Camphor Production and Exports in Japan. Board of Trade Jour¬ 
nal, Vol. XIV, New Series. No. 1216, p. 400. Eondon, March 18, 1920. 

I- The effect of the Japanese monopoly has been to encourage the 
production of natural camphor in various countries, and has stimulated 
the efforts to solve the problem of the profitable manufacture of synthe¬ 
tic camphor. Hitherto it has not been found profitable to produce the 
latter on a commercial scale in competition with the natural product, but 
the American camphor refiners are seriously considering the desirability 
of developing the manufacture of synthetic camphor (true synthetic camphor 
may be made by preparing bomeol or isobomeol from pinene hydro¬ 
chloride or hydrobromide, and subsequently oxidisingit.) 


(1) See .R. May 19*0, No. 52S and R. March 1921, No. 294. (Ed.) 
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The camphor difficulty is, however, not merely a question of the high 
price of Japanese camphor, but the almost complete absence of the pro¬ 
duct from the free markets of the world. The production of camphor 
from leaves (1) in Florida will alleviate the position to some extent so far 
as the American manufacturer is concerned, but strenuous efforts should 
be made to obtain supplies by the cultivation of the camphor tree in all 
countries suitable to its growth, and the home manufacture of synthetic 
camphor is distinctly advisable whenever possible. 

The author gives details of the past and present sources of supply 
in Japan, Formosa and China, and the future possibilities both in these 
countries and methods of cultivation now in progress elsewhere in the 
United States, the British Empire, etc. 

Japan. — The Japanese Monopoly Board are stated to have planted 
3 000 000 trees between 1900 and 1906, and n 000 000 in the 3 following 
years, and to have resolved from 1913 onwards to plant 3000 acres with 
camphor annually for 12 years. About 1270 trees are planted per acre. 
After 5 years experimental work, it was stated that leaf distillation was 
to be begun on a practical scale, and it was estimated that 6 500 000 lb. 
of camphor would be produced annually from these plantations. Al¬ 
though the average yield since then has varied, the yield anticipated for 
1921 is from 6 615 000 to 79380001b. Whilst it is obvious that this 
yield, if realised, will not meet the world’s demand for camphor, the re¬ 
strictions upon exports imposed by the Japanese Government will permit 
only a very small proportion of the supply to enter foreign commerce. 

II. According to the report issued in the Board of Trade Journal , 
which quotes the figures published in the Yokohama Chamber of Commerce 
Journal , the production of crude camphor and camphor oil respectively 
for the 7 years from 1912-1918 inclusive is given as follows : in thousand 
kin (1 kin = 1.323 lb.) 

1912 : 5115 and 7073 ; 1913: 5576 and. 7395 ; 1914: 5865 and 
8388 ; 1915: 6220 and 9882 ; 1916. 6517 and 11 010 ; 19x7: 4168 and 
7857; 1918: 2740 and 5591. 

The export of Japanese camphor to England, Fiance and Germany 
before the war exceeded 1 million kin each, and to the United States 
was about 2 % million kin . The total quantity exported abroad about 
equalled the quantity consumed in Japan in celluloid and other manufac¬ 
turing industries. 

According to the figures, there is a gradual decrease in camphor 
export, especially to the United States and the quantity of camphor 
consumed in Japan has also decreased considerably since 1916 before 
which there had been a gradual increase. This may be explained by 
the shortage of supply and does not signify any decrease in the demand. 

I. Formosa. — This is now rapidly becoming a manufacturing area 
rather than a region of production and export of the raw material, a trend 

(1) For percentage of camphor furnished by leaves and branches in various countries, 
see R. June, 1030, No. 646. {Ed) 
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which has been accentuated since the war started. In May 1930 all ex¬ 
port of crude camphor was prohibited, a limited amount of refined cam¬ 
phor being allowed to foreign refiners at a discount of 3 % below the mar¬ 
ket price. 

f Smv rA — The threatened monopoly not only of the camphor refin¬ 
ing but also of the celluloid industry by Japan has naturally stimulated 
the search for other sources of supply of camphor or for substitutes for 
the manufacture of celluloid. American buyers are looking to China for 
an immediate addition to the supply. In the Shan States of south¬ 
west Yunnan there are stated to be an immense number of camphor 
trees only awaiting transport facilities for their exploitation. 

The recommendation offered is that an American Syndicate should 
start operations in South Hunan and South Kiargsi, establishing distil¬ 
leries on modem lines, cutting in a conservative manner, and encourag¬ 
ing planting by demonstration plantations, lectures, pamphlets, and free 
distribution of seed and seedlings; and should afterwards extend their 
action into Kweichow, Kwangtung, and Kwangsi. Experimental pro¬ 
duction from wild and planted trees is being carried out in the island of 
Hainan, and the native camphor oil which in China usually contains 
60 % camphor is being bought up. 

United States. — The Celluloid Company have now planted 3000 
acres at Satsuma, and the Arlington Company 12 000 acres at Waller 
(since 1914); and planting has also been carried out in Texas and in the 
San Joaquin Valley. California. The trees are doing well in poor sandy 
soil being sown thickly at first, and transplanted when a year old into rows 
15-16 ft. apart and 3 y 2 -4 ft. apart in the rows. The leaves are cut 
4 years after transplanting, new growth rapidly replacing the portion prun¬ 
ed, so that two prunings become possible within the year. The rows 
are ultimately trimmed into V-shaped hedges 7-8 ft. high; the yield of 
flush, is now estimated at 5 tons per acre per annum yielding from 125 to 
150 lb. of camphor. A special station for the study of camphor has 
been established at Orange City (Iowa) and a trimming machine has been 
designed which primes 6 acres per day (1). It lias been found that young 
leaves contain more camphor than the 1 or 2 year old wood, so that no 
s eveie pruning is desirable ; but, if the leaves are cut once or twice a year, 
it seems improbable that, as seems to be expected in Florida, the ma¬ 
ture wood in later years can contain much camphor. Fallen leaves 
give a good percentage of oil and camphor, and it appears economical to 
air-dry the leaves before distillation, but rain or direct sun on the flush 
reduces the camphor content. For successful camphor cultivation a tem¬ 
perature not felling below 20° F and a rainfall of not less than 50 inches 
are two points worthy of notice. 

There being every prospect of successful cultivation in the Philip- 
pinnes, the Government, has granted the control of a large area of suit¬ 
able land there to an American Company. 

GO See R . March 1921, No. 3Q.|. (Ed) 

[SSt] 



ii 9 9 


INDUSTRIES DEPENDING ON PEANT PRODUCTS 

British Empire:— a) Burma ; — Plantations up to altitudes of 
3000 ft. have proved successful, but at 4000 and 6600 ft. have failed. 

However, the tree does well at Ootacamund in the Nilgiris at an 
altitude of 7300 ft.; and has also grown well at Dehra Dun. 

b) Federated Malay States — Experimental planting began in Selan¬ 
gor in 1904, and during the early years the growth equalled that in Japan. 

The tree was however, found to be liable to attacks of termites 
Attacus atlas, Fomes , Rosellinia bothrina etc. It was possible, neverthe¬ 
less, to begin pruning in the 3rd year, an acre of trees yielding about 5 tons 
of flush 3 times a year and the leaves, when air-dried, giving from 1.1 to 
s.6 % of crude camphor. Assuming a yield of 1 %, 10 ooo-lb. of flush are 
required for 100 lb. of crude camphor, as against 15 400 lb. with a yield 
of 0.55 % from prunings of trees under 3 years of age. The cost of coll¬ 
ection, distillation and shipping is estimated at 63s. per 100 lb 

c) Ceylon — Being nearer the Equator than the natural range 
of the species, camphor did well between 3000 and 5000 ft. but rot below 
2000 ft. I/ime and potash, were found to be necessary in the soil. The 
trees were coppiced to a height of 4 or 5 ft., and were found to yield 14 lb. 
of flush per annum each giving from 27 to 34 % of camphor oil and 0.75 
to 1 % of camphor, which, with the trees 4 ft. apart in rows 8 ft. apart 
1. e. 1360 to the acre, should give 143-190 lb. of camphor per acre. Suc¬ 
cessful results have been obtained on a sandy loam where the rainfall 
is not less than 90 in., where the trees have been planted in hedges Tun¬ 
ing across the direction of the prevailing wind. 

Seed does not keep well in Ceylon, but may be stored in moist char¬ 
coal until May or June and is soaked for a day or two before being sown. 

d) Mauritius. — A Cinnamomum sp. has grown well, but yields an 
oil very different from tree camphor oil, containing cineole, but no safrole 
and a little camphor. 

e) South Africa . — Experiments suggest that camphor might be 
profitably cultivated in some of the warmer and moister parts of the 
Union territory. 

f) West Indies . — There are two distinct unproductive forms of 
Cinnamomum and yet another form which gives a normal yield of 1% 
or more of camphor in Jamaica, Trinidad and Dominica. Obviously the 
inferior varieties should not be allowed to hybridise with the true variety 
and should as far as possible be eliminated. 

g) Australia. — C. Camphora is commonly grown in Queensland, 
and a native species C. Olivieri is stated to contain camphor, but requires 
further examination ; and in the Young district of New South Wales, 
a 15 year old tree gave 1.02 % camphor from its fresh leaves, a result com¬ 
paring favourably with those obtained in Florida and elsewhere. It 
is suggested that the leaves might advantageously be distilled for the 
crude products on the bush with a similar apparatus to that employed 
for the Eucalypts. 

Giving a return after 3 or 4 years the crop is far lest speculative in 

[»5I] 
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cliaiacter than, if planted for wood distillation after the lapse of from 
15 to 60 years. 

Other countries — Reference is made to the cultivation in the 
Straits Settlements, Madagascar, the Canaries, Buenos Aires, Algeria 
and also in Italy (1) where on the shores of l^ago Maggiore, a tree has 
reached 90 ft. in height and 1 ft. in diameter within 8 years from the 
'time of sowing, a height rarely reached in a century, and a diameter 
usually requiring 25 years growth. 

It is therefore clear that the camphor tree can be successfully grown 
in many countries and if care be taken to secure the true form, a small 
but constant yield can be obtained by the distillation of leaves, etc. which 
at prices considerably below those now general, will be amply remunera¬ 
tive, and there are evidently great possibilities in the future quite apart 
from the old recognised sources of supply in Japan and China. 

952 - Nitrogen and Other Losses During the Ensiling of Maize.— Shaw, r. h„ Wright 

P. A., and Deysrer E. F., in United States Department of Agriculture Bulletin No. 953 

pp. 1-16, bibliogr. of 19, works. Washington, D. C. May 14, 1921. 

For several years the Dairy Division of the United States Department 
of Agriculture has been studying to find out more definitely what losses 
incident to the ensiling of maize are necessary, and what is the proper 
method of handling the crop to prevent such losses. This bulletin deals 
with the losses of nitrogen and other elements in maize silage made under 
ordinary farm conditions. 

A cylindrical concrete silo was employed 42 ft., high X 14 ft., inside 
diameter, holding approximately 150 tons, and located at the Dairy Di¬ 
vision Experiment Farm, Beltsville, Md. The floor was 4 ft. below the 
lowest door and the silo up to this door was water tight. The experi¬ 
mental work was carried on for 2 seasons, 1914-15, 1915-16. The depth 
of the silage after settling was approximately 38ft. 

The weight and chemical composition were recorded of : 1) the maize 
in each sack as it was buried ; 2) the contents of the sacks as they weie 
moved from the silo; 3) the juice. The losses or gains in each sack were 
estimated, based on the weights ensiled. 

The results of the chemical analyses as given in the Tables, show 
many evidences of a down-wash of soluble material, the upper part of the 
silo losing and the lower part gaining. The greatest loss of dry matter 
in any bag in 1914-15 was only 18.64 %, while the average loss for all the 
bags was 8.66 %. The bags in the upper and lower halves of the silo 
showed respectively, 12.74 % and 4.70 % losses in dry matter. The 
apparent reversal of results in the following season may be attributed 
to the much larger outflow of juice. The average loss for all bags, how¬ 
ever, from the 2 year's work, may be taken as nearly 10 % of the dry 
matter, which is probably due to a large extent to the fermentation of 
the carbohydrates and to the carrying away of a soluble material by the 

(1) See R . June 1920, No. 646. [Ed.) 
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juice. The reducing and non reducing sugars almost entirely disappeared. 
There was a considerable loss in crude fibre and in the furfurol yielding bodies. 

The evident loss in total nitrogen may be due largely, if not entirely, 
to the nitrogenous compounds which escaped in the juice. The albumin¬ 
oid nitrogen suffered a loss of over 50 %, while the non-albuminoid 
forms increased several times their own weight. 

If the total nitrogen of the 2579 of juice collected in the first sea¬ 
son is expressed as pure protein, the loss was 28.89 which represents 
the protein in about 1500 lb. of. average silage. In the second season, 
the results expressed in a similar way, show a loss of 150.75 lb. in the 
9494,5 lb. of juice collected, representing the protein in about 7500 lb. 
of average silage. 

There was a gain in ether extract, which is probably due to the form¬ 
ation of new ether-soluble bodies. 

The juice which was collected the second season amounted to nearly 
10000 lb. This juice averaged 0.263 % total nitrogen, 0.0283 % albu¬ 
minoid nitrogen, 317.9 parts ammonia nitrogen and 1472.9 parts amino- 
nitrogen per million. 

953 - Comparisons between Sun-Drying and Stack-Drying of Fruits (1).— Nfer, f. U, 

in Monthly Bulletin of the Department of Agriculture, State of California , Vol. X, No. 2. 
p. 71. Sacramento, Ca«* Febr, 1921. 

Report on experiments carried out at the University Farm, Davis, 
California. 

Stack drying resulted in giving practically the same product obtained 
from evaporators. An apricot was cut in two and each part treated dif¬ 
ferently. All lots were exposed to the same amount of sulphur. At the 
end of 48 hours the sun-dried product was beginning to get in the condi¬ 
tion when it should be stacked. At the end of 72 hours, the sun-dried 
was somewhat too brown, whereas the other was just about right. A 
better coloured fruit was obtained than the ordinary sun-dried product. 
It was not curled up at the edges and on slat trays it was turned out in 
less time. It seems advisable in stack drying, instead of putting the 
fruit directly in the stack, to expose it to the sun for a half-day, in order 
to get the colour produced by the sun, and then place it in the stack until 
dry. This saves a certain amount of moisture and gives a choicer product 
The sugar content seems to be practically the same but the eating quality 
of the stack-dried fruit is superior. Stack-drying should not be conducted 
with 3x8 ft., trays because the fruit may mildew before it is dry. It 
is advisable to use smaller tmys whenever possible (2 X 3 or 3 x 3}. 

954 - Method of Distinguishing an Egg Preserved in Lime Water from an Ordinary 

Egg. —Keis, K. and Studingbr. J. (2) (Communication made by the Chemical labora¬ 
tory of the Canton of Bale)* in the Annates des Falsifications et des Fraudes, Year XTV, 
No. 151, pp. 148-151. Paris, May, 1931. 

According to the “ Manuel Suisse des dearies alixnentaires, ” the 
most certain way of distinguishing an egg which has been kept in lime-water 

(1) See R. Aug. 1931, No. 858 (Ed.). 

(3} Published in I<a Revue Pharmaceutiqae suisse No. 14, Feb. 1921 (Ed.). 
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fiom a fresh egg, is by determining the lime content of the ash of the al¬ 
bumen. The data given by the " Manuel Suisse ” are based in Ivan 
Rozsenyi’s work entitled “ On eggs preserved in lime ” (Sur les ceufs 
d la cham). The authors subject this book to a critical examination, 
and also give the results of their own experiments. 

From the tests carried out with the eggs from a single hen-house 
they obtained the following data : 


1 

No | 

Duration of inmersion in 
lime-water 

Ash 

CaO of ash 

* ! 

fresh 

075 % 

10 

0 

& 

1 

2 i 

1 months 

O 80 

2 O4 

3 1 

3 months 

O 76 

A 44 

4 1 

5 months 

| 0 78 

M3 

5 , 

6 months 

1 0 73 

I jl2 


As can be seen, there is no increase in the lime content, even at the 
end of 6 months, and the percentage of lime is variable even in the case 
of eggs having the same origin. 

The ash of the white of lime-preserved eggs from Croatia and Den¬ 
mark was found to contain from 0.71 to 4.85 % of ©a O, with the except¬ 
ion of one egg with a cylindrical flattened yolk, and reddish albumen; 
this was probably a very old preserved egg, in which the white had be¬ 
come mixed with the yolk before it was opened, and which contained, as 
in the case of the eggs in Rozsenyi's experiment, a very high percentage 
of lime. 

These tests show that the amount of lime present in the albumen of 
fresh eggs is very variable : about 0.59 to 4.25 % of the ash. The lime 
content does not perceptibly increase, even if the egg is left for several 
months in lime-water, and the weight of the egg remains unchanged. 
Therefore the amount of lime in the white of an egg affords no means of 
judging whether or not the egg has been put in lime water. 

The vitelline membrane of lime-preseved eggs is easily affected, after 
even a relatively short time. For this reason, the authors are of opin¬ 
ion that, as the lime content of the yolk is much higher than that of the 
white, the high figures obtained by RozsEnyi are due to a little yolk having 
been mixed with the white, owing to the rupture of the vitelline membrane 
when the egg was broken. 

If this membrane is fragile, an egg can be considered as not fresh. 
It is well-known that the specific gravity of an egg that has been kept 
in the air shows whether it is fresh or not. In the case of eggs with an easily 
ruptured vitelline membrane, the specific gravity will not indicate whether 
they have been preserved in lime, but will show that they have been pre¬ 
served in some liquid, or Icept in the air, the specific gravity in the latter 
case being much lower than in the former: the specific gravity of eggs pre¬ 
served in a liquid remains invariable. 
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GENERAL, INFORMATION 

955 - Organisation and Development of the Bureau of “Sanidad vegetal" of Cuba. 

— Communicated by Dr. F. F. Falco, Delegate of Cuba to the Intetnational Institute of 

Agriculture. 

The history of the Phyto-pathological Service of Cuba is of comparati¬ 
vely recent date, hilt it is only just to state that the Service has developed 
very rapidly and uninterruptedly. As soon as the Republican Govern¬ 
ment came into power, a small Phytopathological Service composed of 
honorary members was instituted for the purpose of studying certain quest¬ 
ions qf Phytopathology and Entomology specially connected with the 
export and import trade. Neither this Commission, however, nor the larg¬ 
er one appointed later, was capable of coping with all the problems re¬ 
quiring solution. 

In 1916, as a result of the careful enquiry instituted, subsequent to 
their many scientific expeditions, by Professors John R. Johnston and 
Patricio Cardin (at that time chiefs of the Departments of Phytopatho¬ 
logy and Economic Entomology of the Agricultural Experiment Station 
of Cuba), the urgent necessity was felt of adopting the most speedy, 
practical and efficacious means for the control of certain injurious insects 
and diseases that are so prevalent as to constitute a veritable calamity 
to national agriculture, and at the same time of instituting a severer 
and more thorough supervision of the transport of plants and plant products, 
not only within the boundaries of the national territory, but also when they 
enter and leave the country. To this end, the Ministry of Agriculture, 
in conjunction with the President of the Republic, appointed that same 
year a “ Commission of Plant Health ” composed of a President, Dr. 
Joiin R. Johnston, a Secretary, Dr. Mario Sanchez Roig, and one 
member, M. Patricio Cardin. 

Three inspectors, an Office staff, and workers were also appointed. 
This Commission commenced its work by devoting itself especially to 
the study of the problem which then appeared the most pressing, viz., 
the destruction of the “ mosca prieta ” {Aleurocanthus uoglumi) (1) which 
was doing serious damage to the citrus and other fruit trees of great econo¬ 
mic importance cultivated in the east province. About the same date, the 
Commission instituted investigations into the Panama disease (2) that 

(1) Sec R., Oct., 1918, No. 1186. {Ed.) 

(2) Sec A’. Jan. 10x1, No 339; R . May 19x1; No, I549S A. Dec, 1912, 1686 (Ed) 

[WJ 
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attacks different varieties of bananas, especially in the region of Arte¬ 
misia. Further, at Baracoa, the centre of coconut cultivation in Cuba, 
where a terrible disease known as coconut bud-root (i) was decimating the 
plantations, the first steps were taken to isolate the centres of infection 
and thus hinder the spread of the epidemic. 

The results of the first efforts of this Commission were such as speedily 
to convince the authorities of the country of the necessity of continuing 
and extending the work, which was greatly appreciated, both by the agri¬ 
culturists and fruit-growers of Cuba. Therefore, the said Commission 
was converted into a larger institution called the “ Bureau of Plant 
Health. " From that time, larger sums were allocated in the State bud¬ 
get for the use of this Bureau, its expert Staff was increased, the organi¬ 
sation of the Service was arranged so as to allow it to deal with the problem 
requiring most attention, its premises were enlarged, and it was provided 
with the necessary disinfecting apparatus, means of transport, and a fine 
laboratory. 

The following datails relate to the organisation of the Bureau of Plant 
Health, which has continued to work in a perfectly normal manner. 

The Central Bureau. — At the head of the entire organisation 
has been placed a Bureau with its headquarters at Havana. In order 
that the general work may progress faster, and be better distributed, the 
management has been entrusted to two persons, one being Prof. John R. 
Johnston, Chief of the Bureau of Plant Health, who orders and directs 
all operations of a scientific nature and devotes himself generally to all 
questions of technique, and the other, M. Felipe de LA CrUz, chief of 
section and Staff, who attends to the administration, and matters connect¬ 
ed with the Staff. 

In addition to the various staffs employed in book-keeping, registra¬ 
tion, statistical work, and the archives, the Bureau has technical experts 
employed in the following sections: — 

Ports, Railways, and Postal Service. — To this section is en¬ 
trusted the supervision of all plants or plant products introduced into 
the country. It also supervises the despatch of plants and fruit to markets 
from places where quarantine regulations have been, or are about to come, 
in force, as regards the said plants and fruit. At the same time, it enforces 
the regulations and quarantine measures decreed by the Government of 
Cuba respecting certain foreign plant products. 

Gardens and Nurseries. — With a view to keeping all commer¬ 
cial market-gardens free from any serious diseases, the said gardens are 
regularly inspected, and if found in a satisfactory condition, are granted 
a certificate valid for certain time, and permitting plants to be despatch¬ 
ed therefrom without further preliminaries. 

This inspection of the gardens and nurseries is of great scientific 
importance to Cuba, fox the reports drawn up give a list of all the insects 


* (i) See R„ Dec,, 1910; R., March, 1912, No. 598; R., Oct., 1914* No. 961; R., Jan., 
X916, No iz6, (Ed.) 
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and plant diseases that have been observed, and the data thus collected 
will serve as a basis for the general and detailed entomological and phyto- 
pathological map of the country. 

Inspection Service. — Any person wishing to transport plants or 
portions of plants, from one place to another must obtain a certificate 
of good condition from the Bureau of Phytopathology, granted after due 
inspection. This service exercises constant supervision over all exported 
fruit packed before despatch, in order to prevent any leaf, or branch, 
leaving the country which is infected with pests, or diseases, that might 
entail quarantine measures being enforced against Cuban products. 

Entomology, Phytopathology, Laboratory, and Museum. — 
A phytopathological laboratory is attached to the services of the Depart¬ 
ment, where, all the parasites collected during expeditions, or on special 
or general missions of enquiry, are classified and those sent by agriculturists 
when applying for advice. There is also a small museum containing speci- 
cimens of the insects and diseases collected by the scientific staff in the 
course of their excutsions and inspections. This museum which «adds 
to its collection every day, is a very useful auxiliary in the work of deter¬ 
mining and identifying insects, diseases, fungi, etc. 

Exchange. Publications and Library. — The “ Bureau of Plant 
Health ” exchanges its publications with the scientific societies and In¬ 
stitutions of nearly all the countries in the world. Thanks to its Depart¬ 
ment, a movement for popularising and disseminating useful knowledge 
regarding plant diseases has been started throughout the country by 
means of bulletins and circulars in the form of hooks and pamphlets, or 
by the agency of newspapers and reviews. 

The principal works published by the Bureau are as follows 

Bulletin No. i (book) — Da Comisidn de Sanidad vegetal y su labor 
(The Commission of Plant Health and its work). 

Bulletin No. 2 (book) — Algunas plagas de nuestros cultivos por 
Rodolfo Arango (Some of our Crop Pests). 

Circular No. 1 (pamphlet) — Da mosca prieta y medios para com- 
batirla (The Black Ely and means for its control). 

Circular No. 2 (pamphlet) — Da enfermedad del cocotero (The Di¬ 
sease of the Coco Palm). 

Circular No. 3 (pamphlet) — Da enfermedad del pldtano. (The Di¬ 
sease of the Banana). 

Circular No. 4 (pamphlet) — Da Plaga “ salivita ” en la yerba “ Pa- 
rand ” (The '‘salivita " Pest on the Parand Plant). 

Circular No. 5 (pamphlet) — Disposiciones vigentes sobre el servicio 
de Sanidad vegetal (Measures in Force Regarding the Plant Health 
Service). 

Circular No. 6 (pamphlet) — Da enfermedad " mosaico ” de la 
cafia de azdcar por John R. Johnston (Mosaic Disease of the Sugar- 
Cane. 

These publications are supplied gratuitously to subscribers, and in 
general, to all applicants. 


IW] 
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Zones of Work. — In order to be able better to carry out all the 
practical work within its sphere of action, which consists in the extirpa¬ 
tion of pests, plant surgery, etc., the Bureau of Plant Health has mapped 
out zones of work. It has separate Stations in the districts where the 
worst disease centres are situated, and the duty of the various Staffs is 
to take all the prophylactic measures recommended by the Directors of 
the Bureau of Plant Health in special cases. 

Provinci vi. Inspectors. — In each Province, the Bureau is repre¬ 
sented by an Inspector, whose work includes supervising plant-transport, 
and settling all matters connected with the affairs of the Bureau. 

Chief problems. — One the principal questions that has occupied 
the attention of the Bureau of Plant Health since its institution, is the 
extirpation of an insect popularly known as " mosca prieta ” (the black 
fly, Aleurocanthus woglumi ), a parasite that is very injurious to various 
fruit-trees, especially the citrus trees, etc., that constitute one of the 
country’s most important sources of revenue, and the mango, which ranks 
next •in economic importance. 

A disease that for many years, has greatly reduced the coconut produc¬ 
tion of the island and of several regions of the American continent — “ pu- 
dricidn del cogollo del cocotero " (coconut bud-rot) — is also a problem 
to which the Department has devoted much attention. Gangs of workers 
are kept to disinfect the zones where the coconut palm is most intensi¬ 
vely cultivated, and they have succeeded in checking the progress of 
this much-dreaded epidemic. 

Prom the centre to the west of Cuba, the majority of the varieties of 
banana are very subject to what is known as the Panama disease, produced 
by a fungus of the genus Fusarium. This disease makes it very difficu? 
to grow dessert bananas such as Johnson and Manzana. 

The Bureau carries out special prophylactic measures suitable to this 
case, and exercises supervision on the transport of banana cuttings 
from one place to another, so as to prevent the spread of the malady. 
In this manner, it has been possible to confine it to one part of the island, 
leaving the eastern portion, quite immune. This has just been officially 
confirmed during a tour of inspection carried out by one of the members 
of the Agricultural Experiment Station of Cuba. 

A sugar-cane disease called " mosaico, ” “ rayas amarillas ” and 
" matizado ** found in Java and Hawaii, has also been recorded at Porto 
Rico (i), where it causes great damage. A little later, its presence was 
observed in the sugar-cane zone of the United States, whence it was doubt¬ 
less introduced into Cuba, where it has been reported from various places 
a long distance apart. 

The Bureau of Plant Health, threatened by an outbreak of this di¬ 
sease, which would have been disastrous to the sugar crop, the most 
important source of the wealth of the island, and being well aware of the 
danger of the spread of the disease, exercised the most rigorous supervision, 

(i) See R., May, 1919, No. 655; R., June, 1919, No. 785; R., 1920 No. 698. (M.) 
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with the hope of entirely eliminating it* To this end, it keeps in contact 
with a large number of the sugar growers of the Republic with whom it 
exchanges observations, and is thus informed of all details which can serve 
as a basis for the serious and practical study of ** matizado ”. 

One matter of recent date, and of great importance to the agricultural 
interests of Cuba, is at present occupying the attention of the Bureau of 
Plant Health, namely the means of preventing quarantine being imposed 
by the United States upon plant products imported from the island. As 
these measures are directed against the possibility of infection being 
conveyed by a diseased leaf, or portions of leaves, owing to the want of 
cleanliness of the ferry-boats, the Bureau of Plant Health has pledged 
itself to the Agricultural Department of Washington to guarantee the 
immunity from black fly of all plants liable to the attack of this parasite 
and growing on a radius of 200 feet on either side of railway traversed 
by the trucks engaged in the ferry-boat service. 

956 - Entomological Branch, DspuMnent of Agriculture, Canada. — see No. 822 
of this Review . 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

957 - Diseases of Cultivated Plants in the Cape Province, South Africa. — puttr- 
xuix, V. A., in Union of South Africa , Journal oflhe Departfnent of Agriculture , Vol. II. 
No. 6, pp. 535-532, figs. 6. Pretoria, June 192 ji 

Observations relative to diseases which attack certain plants in the 
Cape of Good Hope Province. 

1) “ Chlorosis,” observed at Wellington in October 1920 on nu¬ 
merous plum trees (var. Kelsey), 12 years old; apricots in the same or¬ 
chard were also attacked but less severely than the plums. The disease 
appeared in this case to be due mainly to the general lack of nutrition for 
the plants and of organic matter in hunius form and possibly also to lack 
of iron. 

2) “ Litliiase ” of pears : according to reports in May 1920, the fruits 
of about 200 pear trees 20 years old (var. " Bon Chretien ”) were attacked 
at Somerset West during the last two or three years. In 1919-1930 the 
attack was especially severe ; about 15 % of the fruits of the above mention¬ 
ed trees were injured. The soil had not been well drained up to last 
winter and in addition to this, last year it was particularly dry which 
explains to a large extent the spread of the disease. 

3) Rhizopus nigricans . This caused the very serious rotting of 
peaches (var. Sea Eagle) packed for exportation ready for shipment to 
Stellenbosch. The same fungous was also found with Penicilliim itali- 
cum on plums and peaches stored for some time. As regards control mea¬ 
sures, it is recommended that the fruits be handled with the greatest 
care and damage round the peduncle should be avoided at picking time. 
On no account should fallen fruits be allowed to rot under the trees and 
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if impossible to utilise, they should be collected and burnt. It is pro¬ 
bable that insects play an important part in the propagation of the 
parasite. 

4) Chrysanthemum rust (Puccinia Chrysanthemi ), fairly common 
in 1921 on chr ysanthemums at Sea Point. This disease can be checked 
when the plants are only slightly injured, by picking off and burning 
the diseased leaves; plants very severely attacked should be burnt; 
Bordeaux mixture may be used with advantage as a spray for unaffected 
plants in order to prevent the spread of this disease. 


958 - Treatment for Rejuvenating, Olive-Trees, Vines, and Fruit Trees in General — 

LonopisfTB, G., in La Nitona Agricoliura del Lazio , Year IX, No. 190, pp 28-29. Rome, 
April 1, 1921. 

This treatment for restoring the vigour of trees and shrubs (olives, 
vines and fruit-trees) is especially efficacious in the case of individuals 
weakened by age, lack of cultural care, the action of cold or frost, and the 
attacks of plant or insect enemies 

It can, however, be applied with equally good results to young or 
middle-aged trees and shrubs, for it increases their vigour and producti¬ 
vity to a remarkable extent, and is indispensable for trees which not only 
show clear signs of organic weakness, but also have their trunks covered 
with mosses and lichens, that cause direct injury to their host, and at the 
same time, harbour pathogenetic microorganisms. 

A complete treatment calculated to induce rejuvenation naturally in¬ 
cludes a series of operations ranging from systematic pruning to suitable 
manuring, and the usual cultural works which must be executed with the 
greatest care. 

In order to complete and increase the effect of the last-mentioned prac¬ 
tices, the author advises a method he has used successfully for 20 years, 
viz., covering, or spraying, the plants, according to whether they are of 
low or high growth, with a mixture composed of sulphate of iron (5 kg.), 
slaked lime (5 kg.) and water (1 hectolitre). 

This lime-iron wash is very adhesive, not removed by the rain, and 
prepared in precisely the same way as Bordeaux mixture. 

In the case of trees in a very weak state and especially in that of old 
olives suffering from root-rot, it is most advisable to extend the treatment 
to the large roots. For peach-trees, lime-iron spraying is an excellent 
addition to the usual winter treatment (spraying with 3 % Bordeaux 
mixture), as it controls leaf-curl (Exoascus deformans ), and other causes 
of want of productivity. 

The best time for using the lime-iron mixture is at the end of winter, 
from the middle of February to the end of March, or the first few days in 
April, in any case, not before the leaves begin to bud. One application, 
repeated every two years is sufficient. 
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959 - Fus&rium roseum a Hyphomyeete Injurious to Wheat in the Rice Growing 
Regions of Italy. — Novelli, N., in XI Giornale di RisicoUura , Vo 1 . XI, No. 7, pp. 103- 
105. Vercelli, July 31, 1921. 

Ill 1921, many fields of wheat situated in the rice-growing regions of 
Italy were attacked by Fusarium roseum link, which is regarded as being 
the conidial form of the ascomycete Gibberella Saubinetii (Mont) Sacc. 

This disease (wheat scab or blight), was also very common in other 
parts of Italy during the same year, and caused losses in some fields 
estimated at 20 % or more. 

Awnless varieties are most attacked; though “ Gentil Rosso, ” 
“ Carlotta Strampelli, " “ Cologna, ” Varesotto, ” etc., also suffered 
severely. 

As protective measures, the careful drying of the wheat before thrashing 
is recommended ; the grain should also be sieved, in order to eliminate all 
infected, stunted seeds. The seed-corn should be changed, and the seeds 
carefully disinfected with a solution of copper sulphate. 


960 - Ergot (C/aviceps sp.) Ascomycete Observed on Many Grasses In Australia.— 

Birmingham, W. A., in The Agricultural Gazette of New South Wales, Vol. XXXII, Pt. 6, 

pp. 410-412, figs. 8. Sydney. June 2, 1921. 

In February, 1921, the Manager of Bathurst Experiment Farm sub¬ 
mitted specimens of Blue Grass (Andropogon intermedins) to the Bio¬ 
logical Branch for examination. A sticky secretion was found associated 
with the panicles due to the presence of the sphacelial stage of Claviccps sp. 

In March 1921, the Manager of Glen Innes Experiment Farm observed 
the following specimens attacked by Claviceps sp., the ergot stage being 
present in each case; wheat, rye, Hungarian or Awnless Brome (Bromus 
inermis), a Canary grass (Phalaris minor), Loietta rye grass ( Lolium 
multiflornm var.), fescue, Tall (Festuca elatior). Giant (F. arundicanea), 
Hooker's (F. Hookeriana). All the later crops and late growth of grasses 
had been seriously infected whilst the early varieties and early growths 
of grasses were practically free. 

Specimens of Pollinia fulvttm and Panicum buUbosum attacked by 
ergot have recently been submitted to the Biological Branch by the 
Principal of Hawkesbury Agricultural College. 

This fungus appears to be more prevalent in warm moist seasons. 
Some previous records of this fungus in Australia are: Hooker's fescue 
(Glen Innes Experiment Farm, 1914) and wheat and rye (Glen Innes, 
1914). Me. Alpine records it on Perennial rye grass (Lolium perenne) and 
D\RNT0if (L. temnlentum) in Victoria, 1895. 

961 - Diseases and Pests of Coconut Palm in Porto Rico. — See No. 912 of thfc 

Review, 


962 - Diseases and Pests of the Camphor in the Federated Malay States. — See 
No 951 of this Reviw . 
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WEEDS AND PARASITIC FLOWERING PLANTS 
963 - Copper Sulphate in the Control of the Field Poppy in Wheat Fields* — vilcoq, 

in Comptes rcndus dts seances de V Academe <TAt>ncuUw e da France, Vol. VII, No. 59, 
pp. 640-642. Paris, Juln, 27, 1921. 

The results of experiments carried out for the purpose of determin¬ 
ing whether copper sulphate had a strong toxic action upon the field poppy 
[Papaver Rhoeas), and if sc, the strength of the copper solution required 
to destroy it. 

Some plots of ground belonging to the Agricultural College of Chesnoy 
(Loire), in which the wheat succeeding mangels was infested with field 
poppy, were sprayed with increasingly concentrated solutions of copper 
sulphate (3, 4, 5, and 6 %). 

By this means, it was found, that 3 % ar id 4 % solution had hardly 
any effect, but that Papaver Rholas is not insensible to 5 and 6 % solution ; 
the latter is the highest concentration that can be used for fear of damaging 
the wheat. A 6 % solution blackens and destroys the lower leaves of the 
poppy ; the plant, however, continues to grow, though less vigorously, and 
its development is but slightly hindeied. 


INJURIOUS INSECTS AND OTHER LOWER AMIMALS 


964 - Biological Studies on Aphis rum ids,— Davidsoi^ F, in Bulletin of Entomological 
Research, Vol. XII, Part. I, pp. 81-89, 6 figg. London, June, 1921. 

The specific name of Aphis ntmicis Linn, is applied by the author 
to the black aphis found in spring upon the spindlewood-tree (Euonymus 
europaeus), and later in the season, upon beans, poppies and numerous 
other plants. This insect has many synonyms owing to its polyphagous 
habits, but the name given it, in 1746, by Linnaeus has the right of priority. 
The chief synonyms are: A, papavcris , Fabr., A . cuonymi Fabr, and A . 
fahae Scop. 

As scientific literature contains no complete description of A. rumicis, 
the author though it well to give in Ills paper a detailed account, illustrat¬ 
ed by figures, of all the different forms of this species. 

The morphological description is followed by a sketch of the life- 
history of the pest based on many rearing experiments, and upon observa¬ 
tions made in the open. 

These experiments were carried on during IQ13, and the first half 
of 1914 ; when they were interrupted by the outbreak of Great War, and 
not resumed until 1920. The author reserves to himself the right of publish¬ 
ing his results by degrees. He is of opinion, that a through investigation 
of the life-history of the species in question would throw much light 
upon the very difficult biological problems connected with the family of 
the Aphididae. 
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965 - Chalets euthryrrhini sp., Hymenopteron Parasitic, on Euthyrrhinus 
meditabundus a Beetle Injurious to the Mango, in North Queensland. — 

Dodd, A. V ,in Bulletin of Entomological Research, Vol. XII, Part 1, pp. 67-68. London, 
June, 1931. 

A morphological description of a new species of Hymenopteron, Chalets 
euthyrrhini, of which some specimens were obtained in the neighbourhood 
of Claims and Townsville (North Queensland), by breeding the curculionid 
beetle Eutliynhinns meditabundus Fabr., which is injurious to the mango. 
Other individuals were reared on the dead wood of the latter tree, or 
captured on the dead, or dying, wood infested by the coleopteron. 

966 - Dicrurus macrocerus. Useful Indian Bird. — Fletcher, t. b., and in- 
glis, C. M., in The Agricultural Journal of India, Vol. XVI, Pt. 4, pp. 359-364. 1 col. 
pi. Calcutta, July, 1921. 

Dicrurus macroccrus Vieill. (" Black Drongo ” or “King Crow ”) 
is one of the most common and familiar birds occurring in all cultivated 
areas. This bird is found near dwellings ; it accompanies cattle often 
perching on their backs, and also follows the plough all with a view to the 
capture of insects. The food consists almost exclusively of insects, and 
largely of injurious insects such as crickets, grasshoppers, lfioths, bugs 
and insect larvae 

The nest is usually placed in a tree between April and August (usually 
in May in Bihar). 

The Drongo is protected by law throughout the whole year in Delhi, 
in the United Provinces, Bengal, Assam and Burma. As it a most useful 
bird it deserves every protection and encouragement. The latter can 
be attained in the case of cultivated areas, by, the provision of suitable 
perches for the birds to rest on. 

967 - Maans of Preventing the Officinal Cantharides Lytta vesicatoria from In 
juring Fruit Trees. — Lotrionte, G., in La Nuova A^ncoltttra di Lazio, Year IX, 
No. 204, p. 77. Rome, July 10, 1921. 

In certain provinces of central and south Italy, the officinal cantharides 
or “ Spanish Fly ” (Lytta vesicatoria L,.) often causes perceptible injury 
to olive and many other fruit-trees by rapidly devouring the leaves and 
tender shoots. 

The only means of defence hitherto employed has consisted in shaking 
the trees attacked very early in the morning, when the coleoptera, numbed 
by the cold of the night, fall to the ground, where they can easily be collect¬ 
ed to be sold to the chemists. 

By the advice of the author, this treatment has been superseded in 
Latium for some years past, especially in the case of olive trees, by applying 
a spray with an acid Bordeaux mixture base (1.5 kg. of copper sulphate 
and 1 kg. of slaked lime in 1 hectolitre of water), to which has been added 
lead arsenate (1.0 to 1.5 kg.). A single application made at the beginning 
of the invasion has always sufficed completelv to free the trees, after some 
hours, from the insects. 
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By the time the olives are gathered, the slight traces of lead arsenate 
will have already disappeared from the surface of the fruits, so there is no 
fear of any toxic effects. 

968 - Pa Ivin aria orn at a n. sp. Coecid on Citrus Trees in New South Wales. — 

Froggatt, W. W., In The Agricultural Gazette of New South Wales , Vol. XXXII, Pi. 6, 

pp. 427-438, pi. 1, Sydney. June, 2, 1921. 

Description of Pit kina ria ornata, n. sp., found in abundance in 1920 
m all stages of development, on the foliage of a lemon tree near Sydney. 

P. psidii and P. tecta are two allied species and P. cellulosa is even more 
closely related to the species in question. 

An examination of plants in the vicinity of the lemon tree resulted in 
the discovery of foliage of Pittosponm undulatum thickly infested with 
these mealy bugs. It would appear, therefore, that P. undulatum is the 
original or natural host of this bug, from which it had migrated to the le¬ 
mon tree. 

969 - Oryctes rhinoceros a Coleopteron Injurious to the Coconut Palm, in Goa, 

Portuguese India. — Dos Remedios Furxado C. X., in Govirno Geral doEsladoda 

India , Direcao dos Servigos Agricolas e Florestais , Boletim tie Aericultura, Year II, 

Nos. 1-4 pp. 82-85. Nova Goa, 1920. 

The coconut palm is one of the principal sources of revenue in the 
Colony of Goa. Among the enemies of this tree, the coleopteron, Oryctes 
rhinoceros Iy. (1) occupies a very important place, although the serious damage 
done by this insect is, it appears, little known to the greater number of 
the coconut growers, being frequently attributed to another beetle Ryn- 
chophorus ferrugineus Fab. (2), which continues the destructive work 
of the first, frequently causing the rapid death of the tree attacked. 

O . rhinoceros has a predilection for the tenderest parts of the coconut 
palm, and selects the terminal bud. If the tree is severely attacked, it 
soon appears sickly, and very quickly succumbs, the terminal bud perish¬ 
ing first. 

The galleries excavated by 0 . rhinoceros iu the interior of the tree 
help R. ferrugineus to effect an entrance, and this beetle is even more in¬ 
jurious, and dangerous, than its predecessor. 

The natural enemies of (h rhinoceros assist iu controlling it, but there 
are other means of destroying the insect, or of preventing its ap]>ea ranee, 
which are most efficacious when applied collectively by all the owners of 
palms, attacked by this pest. The dead trees must be felled without de¬ 
lay, and removed from the plantations. They should be cut open length¬ 
wise, and the fibrous portion removed and burnt. 

As the beetle is greatly attracted by light, it lias been suggested tliat 
large fires should be kindled at night; practical experience lias, however, 
shown the author that no satisfactory results can thus be obtained. 

It is best, at the beginning of the winter, to dig trenches with a capacity 
of 8 " maos cubicos ” and to place upright in them 4 pieces of coconut 

(1) See R, Dec. 1915, No. 1367 (Ed.). 

f2) See JR. July 1017, No. 696. (Ed.) 

[9*7-969] 
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stem. When the stems begin to decay, the adult female beetles are at¬ 
tracted out in August, and the larvae must be carefully destroyed. They 
make a good chicken food. 

The author states that having once put into a vessel containing water, 
a few small fish and other refuse, with the idea of using them when de¬ 
composed as a manure for certain plants in his garden, he found after some 
days, that the vessel was full of beetles which had been attracted by the 
smell emitted by the decomposing matter. 

In order to prevent the coleoptera taking refuge in laige heaps of plant 
refuse, some kitchen salt, which has a repellent effect upon the insects 
should be mixed with the rubbish. It is a good plan to turn over the 
heaps to the sun in September and October, in this way, some of the larvae 
sheltering there will fall a prey to the poultry, and the rest should be de¬ 
stroyed by the farmer. All the other organic matter intended for use 
as a fertiliser in the plantations, ought to be treated in the same manner, 
for salt not only repels the beetles, but has a fertilising action upon the 
coconut palm. Some persons advise spraying the terminal bud of the 
palm with salt water, but this can only be done with the help of mechanical 
sprayers, otherwise the operation is both costly and difficult. 

The larvae hiding in the galleries can be extracted with a piece of wire 
having a hook at the end; when the grubs are removed, a small 
quantity ( 1 / 10 litre of oil of turpentine or tar is poured into the galleries, 
and the entrance is closed with clay. 

One general rule that ought never to be neglected is to keep the plan¬ 
tation extremely clean ; this is in fact an excellent means of preventing, 
or minimising, the attacks of Orycetes rhinoceros , and of other enemies 
of the coconut palm. 

970 - Euthyrrhinus meditabundus a Beetle Injurious to the lHango in 

Australia. — Hill G. F., in Bulletin of Entomological Research, Vol. XII, Fart 1, pp. 63^66, 

figs 1. Iyondon June 1921. 

Adult specimens of the Curculionid Euthyrrhirtus meditabundus 
Fabr. used formerly often to be met with in the woody district to the south 
of Darwin (Northern Territory), and have frequently been obtained from 
the branches of two indigenous trees, and of Anona and Poinciana, as 
well as from those of two undetermined, ornamental, foreign trees growing 
in the Botanic Garden at Darwin. As a rule, there trees were not much 
injured, although the specimens of Poinciana sometimes suffered con¬ 
siderably. Mango-trees, although seriously attacked and sometimes des¬ 
troyed by termites ( Mastotermes darwiniensis), seemed to be avoided by 
£. meaitabudus, even when growing in the immediate neighbourhood 
of infected trees belonging to other species. 

Since 1919, however, the author has.had the opportunity of studying, 
at Townsville (North Queensland), the life-history and habits of this beetle, 
and has found, that it is a formidable enemy of the mango, a tree which 
although it is not much cultivated from the commercial standpoint, is 
nevertheless a frequent denizen of many gardens in North Queensland, 
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where it is greatly prized, not only for its beauty, and the shade it affords, 
but also for the fine crops of fruit it produces. 

The first symptom that shows the tree to have been attacked is the 
withering of the terminal branches; this is followed by partial defoliation, 
the growth of groups of leaf-bearing adventitious shoots along the prim¬ 
ary and upper branches, and the death of the secondary, and subsequently, 
of the primary branches. The cause of these alterations is only revealed 
when the adult beetles begin to emerge from the dead, or dying, branches, 
or even though this is of rare occurrence, from the branches in which 
the sap continues to flow. 

The young larvae, which hatch out from the eggs deposited by the 
females in shallow cavities, excavate galleries in the cortex, and afterwards 
in the sap-wood. These galleries first run, either obliquely, or horizon¬ 
tally, but sooner, or later, assume an entirely horizontal course. The 
damage usually done by the larvae is so great, that the branch is destroyed 
before the first adult insects emerge. 

The cortex of a badly attacked branch is covered with holes of dif¬ 
ferent sizes ; those up to 2 mm. in diameter are made by the adult forms 
of the parasitic hymenoptera, which when in the larval stage, destroyed 
the larvae of E. meditabundus , whereas the largest (which may be as much 
as 7 mm. in diameter), are the work of the adult beetles. 

Ei meditabundus is not exempt from the attack of parasites of which 
the following have been identified: Chalchis euthynhini Dodd n. sp. (1), 
Thaumasura curculionis Girault, and Th. pavo Girault. None of these 
parasites have, however, proved themselves of much practical utility. 

No experiments have yet been made in the artificial control of E. me- 
ditabundus. In the meantime, it seems reasonable to suppose, that the 
infested area could be restricted by cutting down the trees which are much 
attacked (and therefore useless) and burning them before the adult in¬ 
sects emerge. 

971 - Chernies cooleyi Aphis on the Douglas Fir Pseudotsaga Douglasii 
in England and Scotland.— OcnsfUFFB, N., in Quarterly Journal of Forestry, Vol. XV, 

No. 3, pp. 1 57 -159- Ifondon, July, 1921. 

Chermes cooleyi Gill has been introduced into England from North 
America within the last few years, almost certainly on imported trees. 
Apparently it was first noticed about 1904, but it was not recognised spe¬ 
cifically until 1907, when it was discovered at East I/iss in Hampshire. 
Since then it has been noted in many localities in England and Scotland, 
most probably having been distributed with nursery plants, but it has 
not, as far as is known at present, spread into Wales and Ireland. 

The life cycle of Ch. cooleyi has only been partly elucidated in Great 
Britain, its habits from June oqwards being unknown. It is well known, 
however, that it winters on the needles in the larval stage. These larvae 
are clearly visible to the naked eye, appearing as minute black specks 


(x) See No. 965 of this Review. {Ed.) 
[sm-mu] 
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011 the wax of the under-side of the needle. In the majority of cases 
these larval forms are concentrated on the more shaded branches that is, 
the infection is most apparent near the stem. It is this form which pro¬ 
duces the white wool so noticeable on the trees in early spring. When 
these larvae mature, they deposit numbers of brown coloured eggs on the 
old needles, beneath the protective coat of wool. About the middle of 
May the individuals hatched from these eggs, migrate along the branches 
to the newly formed shoots and settle there on the under sides of the needles. 
In June, two types of individuals appear from these migrants, namely, 
a) wingless forms which produce white wool and deposit their eggs on the 
same host plant, and b) winged forms. At this point the knowledge of 
the life-cyde fails. Probably the wingless forms maintain the infection 
on the original host, producing either larvae which rest until the following 
spring or a series of generations, each similar to the previous one, the 
last of which in autumn will give rise to the hibernating larvae on the needles. 
The winged forms leave the Douglas fir needles almost immediately, to 
seek new hosts of the same or another species. 

It is not possible to say in the present state of knowledge, whether 
Ch . cooley i will become a dangerous pest. It is incapable of ravages compar¬ 
able with those of defoliators or bark pests and yet it must necessarily 
reduce the vigour of the host. No doubt, when attacks are recurrent, 
there is considerable loss in increment, particularly when young stock 
is in question. 

The old needles, attacked by the early spring form, show some yellow 
discoloration on the upper surfaces. The succeeding generation which 
attacks the young shoots, causes mottling on the upper surface of the 
needles, a certain amount of deformation or “ elbowing ” and when the pest 
is numerous the whole shoot wilts under the attack. 

It is not likely that the fir will be killed by Ch. cooleyi unless the trees 
are severely attacked for a number of consecutive years. 

The prominence of the pest in 1921 is probably due to the climatic 
conditions of the winter and spring seasons, the mild winter favouring 
the hibernation of the larvae on ths needles, and the warm, dry spring 
aiding and accelerating the maturation and multiplication of these indivi¬ 
duals. 

The insect can be controlled readily in the nursery by the use of a 
nicotine soap wash, or even a strong soap wash alone if the remedy is ap¬ 
plied in the autumn, when the insect is in the larval stage, unprotected 
by any woolly covering. In any case, nursery plants, infested, or even 
liable to infestation, should \ye cleaned in some such manner before despatch¬ 
ed to another locality, because no economic measure for the eradication 
of the pest once established in the plantation can be advocated. 
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A High School of Rural Household Economy in Belgium 

by Jeanne de Vuyst 

From the first* the instruction in Rural Household Economy which 
owes its origin to Director General Proost has been deservedly successful 
with the inhabitants of the country districts of Belgium and is developing 
rapidly. For a long time past, however, the Inspectorate has indicated 
the need for giving a more scientific training to the teaching staff of the 
Intermediate Rural Education Services and of the Peripatetic Schools. 
Moreover, it appeared to be of the highest importance to have some form 
of Higher Professional Education for the daughters of the large land own¬ 
ers and farmers, and for women who intend to live in the colonies. At 
several important conferences it was urged that the scheme of Agricultural 
Instruction should include an “ Ecole Nonnale superieure ” During their 
travels the women Inspectors of Household Economy had come across 
instances of schools of this class in other countries and were of opinion 
that Belgium should not be allowed to lag behind its neighbours. 

Hence the Council for the Improvement of Agricultural Education 
decided that it was necessary to establish one of these higher schools for 
girls. Thanks to Baron Ruzette, Minister of Agriculture, a High School 
of Rural Household Economy was founded at Heysel (Laeken, Brussels) 
in October 1920, with the object of turning out specially trained women 
competent to direct field work or to act as leaders of groups of fanners’ 
wives, familiar with modem methods, or as themselves the wives of 
landed proprietors in sympathy with country life. 

The new Institution has also the equally important object of serving 
as a Training College for Mistresses able to popularise and disseminate 
Technical Instruction. 
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The Higher T rainin g College " Institut Normal superieur M of Rural 
Household Economy is situated at Heysel, near the Royal Palace of Laeken 
in the fine estate of Hosseghem, which is within 30 minutes journey of the 
Gare du Nord, at Brussels. The estate comprises 24 acres of cultivated 
land and a magnificent park, 36 acres in extent. For practical work, a 
farm, kitchen garden, orchards and ornamental grounds are provided 
as well as land intended for various crops. 

The organisation of the domestic life is particularly interesting. 
Each student has her own room and all the rooms are differently arrang¬ 
ed so that the students can become acquainted with the most suitable 
types of furniture. To save space some very interesting combination 
furniture has been designed. There is nothing of the forbidding aspect 
of a school about the place; as far as possible the students enjoy a 
family life. 


The school is directed by a Principal who possesses a Ph. D. degree, 
and is assisted by a staff of qualified Mistresses. Theoretical and Practical 
courses are given bv University trained professors. Each week, ex¬ 
perts, either native or foreign, give lectures on questions of the day. 

The methods of instruction adopted at the School are specially design¬ 
ed to develop initiative and common sense. Thus the*students are expect¬ 
ed to prepare their next lesson themselves, the subject only being given, 
and for this purpose they have access to reviews and books in the Library. 
Very little use is made of mere memory work. 

Regular periods are devoted to practical work; every day a section 
is busy in the kitchen and another on the farm, and time is also set aside 
for work in the garden. This would appear to be the best method, for 
theory without practice is of little value and practical experience deepens 
the impression of the lesson. By these methods the Students learn 1o 
make the best use of their time and to organise their own work. 


The Institute has been at work since October, 1920, and the examina¬ 
tions in July 1921, proved very satisfactory. The work and studies of 
the year are taken into account and rank equally with Ihe examination 
results. The total of marks gained decided the rank and grade for entry 
into the second year; the marks obtained for the year's work count as 
one half and the examination marks as the other half. Memory plays 
quite a secondary part in the Examinations which lay for greater stress 
on what the students know how to do on their own account with skill 
and intelligence. Thus they have to prepare answers to a limited number 
of questions dealing with each of the courses taken, the questions being 
given to them at least three weeks before the examination. Each student 
has different questions to answer which are chosen by lot, and to help 
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them to answer, they can have recourse to all the documents that have 
been collected during the year as well as to the books in the library. 

Previous notice is also given of the practical tests which are also assigned 
to the students by lot. As evidence of initiative they are encouraged to 
submit new forms of apparatus not mentioned in the lectures and to de¬ 
monstrate their value to an examining board. The highest niAt-Vs are 
giwen to those who submit the most ingenious and practical devices which 
are most in accord with the general aim of the school and are designed to 
improve the amenities of rural homelife. The examinations are thus 
not of the ordinary character but are all the more a preparation for prac¬ 
tical life. 


In a short time a new building, facing the present College, will be ready 
to receive the students, twenty in number, who have been admitted to the 
second y^ar course Here too, each student will have her own room with 
its distinctive furniture. All the arrangements will be of the practical order 
but simple and in good taste and avoiding any scholastic severity. A 
baby clinic is also being erected and the students will thus be initiated 
into their future duties as wives and mothers. In all probability they 
will be given the care of young children orphaned by the war and be 
charged with their upbringing till they reach school-age. The Director’s 
private house will also be in the grounds. 

It should be noted moreover that the College can come to an agree¬ 
ment with similar institutions in other countries to arrange for the tempo¬ 
rary interchange both of members of the staff and of students. This should 
prove of the utmost value to both as they will able to compare methods 
and return from their sojourn abroad with interesting experiences, which 
will be all to the advantage of the progress of the Higher Training Coljpge 
scheme. 


A large number of well-known persons botlToflBelgian and of other 
nationalities have visited the College and can testify to the fact that thsi 
new Institution is a busy hive of intensive and intelligent work. The stu¬ 
dents, both Flemish and Walloon, meet together in the lecture rooms 
and in the practical work; throughout the work proceeds cheerfully and 
with zest just as in home surroundings. They are allowed a wide meas¬ 
ure of liberty and are not constantly annoyed by paltry and useless reg¬ 
ulations ; it is intended that they should themselves establish the good 
tone of the College and feel then own personal responsability fox it. They 
are aware that the College can be a “ higher ” Institution in any true 
sense only if they themselves attain to the higher level both moral and 
intellectual. This elementary truth, on which every constitution should 
be founded, is well understood by the students, and it is a genuine 
pleasure to see how cheerily they work even at the humblest tasks. 
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This quite summary description gives but a very incomplete idea of 
the importance of the Institution. The reader would be well advised to 
supplement his knowledge by applying to the Administration for a copy 
of the illustrated prospectus, and, best of all, he should himself pay a 
visit to the College where he will be sure of a warm welcome. * 


Motorculture in Spain 

by 

M. Miguel Beniaoch 

Agricultural Engineer 

The special geological structure of the Spanish Peninsula and the very 
varied nature of its topography account for the existence of very di¬ 
verse climatic and agrogeological conditions. It would therefore be 
very difficult to establish any specific characteristic for Spanish Agricul¬ 
ture ; its types are so complex that it would almost be correct to say that 
all systems are included. There is therefore no necessity to inquire wheth¬ 
er motor-culture has its place in Spanish agriculture. 

The factors which brought into being the problem of motorculture 
in other countries had their exact parallels in Spain and on the widest 
possible scale. In consequence of the European war the problem has been 
greatly intensified for the belligerent countries, and great developments 
hate taken place but, unfortunately, rather in the domain of material than 
of economic solutions. There has been some repercuvssion of the crisis in 
Spain also, thoqgh naturally its characteristics have been far less serious, 
seeing that the principal cause, the labour shortage, is not felt there. 
It was, however, sufficiently strong to stimulate a remarkable amount of 
interest among Spanish agriculturist, which has continued to increase up 
to the present time and is evidenced by a growing demand for tractors. 

As no machines were made in the country it was necessary to buy in the 
foreign market. It was inevitable that the North-American ruaddues 
had a great advantage, prindpally because the United Stales were most 
favourably situated for providing this dass of goods, and might almost 
be said to be the only Nation able to give delivery. 

The use of tractors in Spain began after the outbreak of war. At 
first it met with considerable suspidon, and was regarded merely as the 
beginning of an attempt to solve the problem of motorculture (in its prac¬ 
tical aspect) and as yet only a question for technical experts. The experts 
had, in fact, foreseen the need and were already considering the problem. 

The results have been and continue to be collected and recorded 
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carefully by Prof. Mariano Fernandez Cortes, Director of the Royal 
Station for Machine testing in Madrid, the leading Spanish authority on 
the subject. The antipathy of the farmers to the use of tractors (machines 
for motor-culture) and their reluctance to envisage the terms of the pro¬ 
blem and to devise means for arriving at a possible solution is now declin¬ 
ing ; more rapidly in the South than elsewhere. In this region in con¬ 
sequence of the extensive methods of cultivation employed, the question 
was of a more urgent nature and the use of tractors appeared to become 
more and more appropriate as they became better known. 

One is justified in stating that the former antipathy has now been 
converted into sympathy, and that while the decrease of the former was 
by no means uniform, the latter shows to a marked degree a general ten¬ 
dency to increase, which may even be regarded as somewhat dangerous. 
For it is impossible not to recognise that it is partly due to false notions 
encouraged by the exaggerated propaganda carried on by inanufacturers 
and the equally delusive ideas inspired by the motor-culture competitions, 
at which the spectacle of the cutting a few funows with relative ease merely 
conduced to an unintelligent and ill-considered use of the tractor, leading 
to disastrous results. 

In spite of the increasing frequency with which tractors are now em¬ 
ployed, there are probably not more than a thousand at work in Spain at 
the present time. The work which the technical experts have undertaken 
in order to obtain a solution, or rather solutions, of the problem, for in 
consequence of the extreme variety of the circumstances and conditions 
of e&ch case a single solution is impossible, presents itself under a double 
aspect. 

I. — The work carried out by the Royal Station in machine-testing 
in Madrid. This provides an accurate description of the characteristics 
of the different types of tractors in use. 

II. — A comparative definition of the types of work and performance 
of the different grades of tractors as the result of open competitions in 
various districts. 

The‘first provides a form of guarantee for the farmer who desires it, 
the second a standard of judgment in the choice of a suitable type or me¬ 
thod. Moreover the “ Granjas agricolas ” (Experimental farms) of the 
State also conduct trials and practical demonstrations with their own 
machines. They display both advantages and difficulties, so that the 
farmer can draw his own conclusions for each particular case. 

Below is a list of the types and models of the tractors which have been 
introduced into Spain up to the present (1921) : for the sake of clearness, 
they are divided into groups. 

Independent tractors, with eand wheees. 

With two driving 'wheels: United States : “ Avery ” 25 HP; " Halt 
Parr ” 30 HP ; “ Deering " 20 and 30 HP ;" Rumely Oil Pull" 20 and 30 
HP models; *' Titan ” 20 HP; «International ” 16 HP ; " Case ” 18, 27 
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and 40 HP models; “ Emerson " 20 HP; " Pordson 22 HP; “ Pariet ” 25 
HP; "Nilsson” 36 HP: — French: " Citroen " 12 HP; "Chapron” 
20 HP: — English: "Happy Farmer” 25 HP; vSaunderson" 25 
HP; " ” 25 HP: —German:" Hansa Eloyd ” 25 HP; “ I/anz ” 

25 HP. — Italian: "Fiat" 25 HP; "Romeo” 25 HP. 

With a single driving wheel " Benz ” 25 HP (German); “ Big Bell ” 
25 HP (United States). 


Independent Tractors, with chain traces. 

United States : “ Cletrac ” zo HP ; “ Holt ” 35 HP; " Steel Mule ”, 
"Yuba” 25 HP: — French: "Renault" 30 HP; "Cdsar” 12 HP 
(single track): — German: “ W. D. ” 35 HP. 


Tractors with three driving wheels. * 
" Glasgow ” 27 HP (English) 


Motor cultivators or Motor Ploughs. 

German: “Eomnick”; " W. D.” 80 HP: — Czechoslova¬ 
kia: "Excelsior" 40 HP, “ Praga ” 40 HP: — United States: 
" Moline ” 18 HP; “Doct all ” 9 HP; “ Beeman ” 6 HP: -French: 
" Agio ” 12 HP; " Tourand-Eatil" 35 HP. 


Other Motor Driven Machines. 

French:" S. O. M. U. A., 4 and 25 HP. models. 

To sum up spain has already had experience of 23 machines of North 
American manufacture, 8 French, 6 German, 4 English, 2 Italian and 2 
Czechoslovakian. 

To give an idea of the method of the motorculture trials some details 
are appended of two important tractor-trials, which took place at Seville 
and Saragossa (1) respectively, towns typical of two quite distinct types of 
Spanish agriculture. 

The following were the points of mechanical detail and working power 
which served as the the basis of classification at the Seville trials: 


(1) See R. Nov.-Dee 1940, No. ir<>8. (Ed), 
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— Indicated power of motor. 

— Maximum tractive effort at base (in kg.). 

— Nature of work carried out by the machine. 

— Depth ploughed under the test i 


conditions 


Working capacity under test 
conditions. 


— Type of fuel used. 

— Fuel consumption. 


! Average. 

( Minfm^rm 

( length of trial. 

) Surface worked in trial. 

1 Surface worked per hour, 
f Resulting classification. 


i Per hour. 

: Per hectare. 

( Resulting Classification. 


ttTTT — npamni H nni ^ ^ plou ghin g. 

escnption. j of behaviour of the machine. 

— Amount of soil displaced per hour. 

— Notes. 
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— Nature of the resistance R oi the soil worked by the machine deter 
mined by the model Paulin plough and the Schaefer and Buden- 
berg self registering dynamometer in kg. per sq decimetie of the furrow. 

— Section S worked (as executed by the machine in t accordance with the 
terms of the lest) in sq. decimetres. 

— Average working speed V in metres per second. j£|]( 

— Tractive effort R. 5. V. compared with the model plough in kilo- 
grammettes. in H. P. 

— Fuel consumption C per working hour in litres of gasoline. 

— Consumption per effective H. P. compared with model plough coef¬ 
ficient of comparison f 


At the Saragossa trials, the technical data were recorded similarly 
with such modifications as were required by the nature of the district 

A special feature of this trial was the carrying out of a test or demons¬ 
tration on ground with a slope not exceeding i in 12.5 feet. This trial is 
of special interest because of the hilly character of many districts in Spain, 
and the comparative results were of considerable importance. 

It will be seen that detailed and careful observations were made on 
both the mechanical and the agricultural side of the tractors’ work, so as to 
provide a comprehensive description, indicating in definite and concrete 
form the nature of each machine. 

The abundance in certain areas of dry tracts of country with an irreg¬ 
ular or very scanty rainfall and great summer heat, and the compact na¬ 
ture of certain soils put a greater draught strain on the tractors that than 
for which they are naturally built. The result is a sensible reduction in 
the work that can be expected of them which is naturally disadvantageous 
economically. This is the explanation of the not infrequent phenomenon 
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that a tractor reputed to be able to draw with ease a plough with three 
shares, finds it very difficult to draw one with two shares only on Spanish 
soil. 

Difficulties regarding mouldboards and inadequacy of turning space, 
as well as the small size of the holdings in certain districts are additional 
and serious obstacles to the development of motor-culture in Spain. 

Hence there still remain a number of practical problems and it is to 
be regretted that the national trade interests still lack the energy to make 
a contribution to their solution. With their intimate knowledge of the 
special nature of the agriculture of the country, they are advantageously 
pladed for the invention of a limited number of classes of tractor, which 
could fulfil the conditions of an ideal machine. Among these must be reck¬ 
oned : Strength combined with lightness, i. e., the minimum of weight; 
small dimensions; high penetrating capacity; small consumption; solidity 
combined with ease in working, allowing for the fullest attention to be given 
to the plough and the work: equal ease of working both on the outward 
and the return journey. 
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ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

97* - The Danger of Using Hydrocyanic Acid for Disinfecting Moor. — mj^chadier 
(Directeur), Goujon (Chimiste du lyaboratoire Municipal du Mans), and De Laroche 
(Directeur du lyaboratoire d’epid^miologxe de la 4 6 region), in the Journal de Pharmacia 
et de Chimie, Year 113, Series 7» Vol. XXIII, No 10, pp. 417-420. Paris, May 16,1921. 

The authors advise that the treatment of flours with hydrocyanic 
add should be prohibited, for investigations made in the Mans municipal 
Laboratory have shown that flour can fix an appreciable amount of this 
add* The sample examined, which was of pure wheat flour, contained, 
82 mg. of prussic add per kilogram. This is below the danger limit 
(118 mg.) fixed by the Higher Coundl of Public Health of Fiance [Conseil 
superieur d’hygitne de France). * 

It must, however, be remembered that flour in the form of bread is 
the basis of man's daily food, and that baking does not remove all the 
prussic add it contains; hence the presence in flour and other foods of 
even smaller quantities than the amount permitted by the above Coun¬ 
dl, constitutes a danger to the consumer. 

973 - The Meat of Tuberculous Cattle from the Hygienic Standpoint. — Sparapo m , 
G. C. (Assistant Inspector of the communal Abattoir of Venice), in the AntuiU tflgtene, 
Vol. XXXI, No 2, pp 12*5-131. Bibliography of 44 works. Home, February 1921. 

The problem of the use of meat from tuberculous cattle in the or¬ 
dinary way for human food has been much discussed and studied during 
the last fifty years, but the results obtained have been contradictory 
and differently interpreted. This is due to the fact that, owing to the 
lade of accurate methods for determining the presence of latent tubercule 
bacilli in the meat or organs of tuberculous cattle, theie, are no data upon 
which a correct judgment can be based. The author points out that the 
different results obtained by modem investigators as well as those of 
former times are attributable to the different anatomical type studied 
by them. 

At the present day, the anatomical forms of tuberculosis which make 
the meat toxic are well-known, but such meat when cooked, becomes in- 
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nocuous, and according to Nocard and and LeclainchE, ‘‘the consumption 
of meat which is even raw, or but little cooked, and contains some tuber¬ 
cle bacilli has certainly no bad effect upon man. ” Further, there is 
no fear of toxic tubercular substances remaining in the cooked meat, 
since, as Galtier and Edelmann have shown, tuberculous beef contains 
only negligible quantities of such matters and these are very rapidly 
eliminated by the organisms of living cattle; this has been demonstrated 
by Fiorentini and Garino, who thus explain the fact that even serious 
tubercular lesions may exist where the state of nutrition of the affected 
animals is excellent. 

Rumeel, and many other authors, have shown that the nutritive value 
of sterilised meat of tuberculous cattle is in no wise inferior to that of 
the flesh of healthy animals, so that the meat may safely be used for 
human food, for which purpose it is now very frequently sold in secret. 
The author therefore advises a radical change in the regulations of the 
present Italian health legislation dealing with the use of the meat of 
tuberculous cattle (art. Ill of the Genefal Health Regulations, February 
3, 1901). 

974 - Experiments made in the United States Concerning the Practical Application 
of X-ray Radiation in the Destruction of Trichinella. spiralis in Infested 
Meat — Schwartz, B., in Journal of Agricultural Research , Vol. 3 tX, No. ix, pp. £45-854. 
Washington, March, 1921. 

Six series of experiments conducted by the Zoological Division of the 
Bureau of Animal Industry, United States Department of Agriculture. 
The trichinous meat used in these tests was obtained from hogs (Series I, II, 
III and V) and guineff pigs (series IV). The first were killed several months 
after artificial infection, the second about one month after. The trichin¬ 
ous meat was packed in wooden or cardboard boxos and exposed to 
X-rays and then fed at once to rats and mice. 

The units of X-ray varied in the different experiments. For series 
I, II and III respectively they were : 2899, 966, 191, 81, 35 and 19 ; 
600, 300, and 330; 674, 924, 1363, 2162, 1081 and 3094 (1). 

In Series IV, the infested meat was exposed to the direct action of 
the rays at a distance of about 25 cm. from the focal spot of a Cooijncut- 
type tube. The pressure across the tube terminals was 73 kilovolts. The 
meat was exposed to radiation for 42, 84, 126 and 168 minutes respective¬ 
ly. The current through the tube varied during the time of treatment 
from 4.2 milliamperes to 4.9. The boxes were so placed that the mys 
from other tubes in the machine had very little influence on the contents. 

In series V, the dosages used were not indicated. 

Results of the experiments showed that the trichinae may be seriously 
injured by X-ray radiation. In series I, larvae isolated from the in- 


(1) Purely arbitrary units 1000 of which are equivalent to a dosage received at a distance 
of 5 in. from the focal spot of a Coomcdge tube with a current of 4.2 millbunporos and a 
pressure of 70 kilovolts across the tube terminals. Treatment continued lor 42 minutes. 
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tested meat by artificial digestion 3 days after treatment, appeared to 
be unaffected. These larvae were normal in colour and in reaction to 
heat, whilst larvae from treated meat fed to rats and mice were incapable 
of attaining full sexual maturity in the intestines of their hosts. Injuries 
from X-ray treatment are not visible in the encysted or artificially decap- 
suled larvae by artificial digestion (gastric juice), but becomes apparent 
only when the larvae find a suitable host in whose intestine they are 
normally capable of continuing their development. 

In certain cases, trichinae underwent granular degeneration. In 
others, sexual maturity was attained, but no evidence of successful 
copulation could be found, which indicated that the structural and func¬ 
tional sex maturity was non-existent and the sex cells appeared to be 
atrophied. 

In addition, trichinae appeared to exhibit considerable variation in 
their susceptibility to X-rays. Certain intensities gave rise to injury 
in some cases and had no effect in others which may be accounted for by 
factors as yet not determined. 

Admitting that a reliable method of destroying the vitality of 
the sex cells in trichinae by means of X-ray treatment of infested meat 
can be perfected, it is still questionable whether such a method would be 
acceptable as a prophylactic measure. The trichinae apart from the dam¬ 
age done by their migrating larvae are offensive as intestinal parasites. 
Consequently, unless the X-ray treatment has the effect of diminishing 
the injurious action of the intestinal stage of tri c hinae upon the host as 
well as destroying their powers of reproduction, it can scarcely be con¬ 
sidered a satisfactory prophylactic measure. 

The author quotes the observations made by Tyzzer and HonEiy (x) 
who found that encysted trichinae, subjected to radium radiation, failed 
to develop in mice. These investigators also determined that whereas 
radium radiation failed to destroy sexually mature trichinae in live 
rats, trichinae in rats which were exposed to the rays beginning with the 
second day after ingestion of trichinous meat, showed retardation in de¬ 
velopment. Radiation of the larvae in rats before they had begun to 
develop pioved fetal to them. 

The experiments described do not permit the drawing of any de¬ 
finite conclusions as to the feasibility of using X-ray radiation as a practical 
means of destroying trichinae in pork. 

975 - The Transmission of Poison from Rhus spp. to Persons. — Me. nai a, T b , in 

American Journal of Botany , Vol VIII, No 5, pp 238-350, bibliogr. of 40 works. 

Xaneaster, Pa, May 192T. 

Report of investigations made by the author in connection with the 
transmission of Rhus dii ersiloha poison from 3 standpoints: botanical, 
chemical and pathological. 

> _ 

(1) Tyzzer, B. E.f and HONEIY, JEI. A., The effects of radiation on the development of 
TricJttneUa sptrahs with respect to its application to the treatment of other parasitic diseases 
Journal of Parasitology, Vol. Ill, No. 2, pp 13-56, 1916 [Author’s Note) 
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From the results obtained it may be concluded that the poison is non¬ 
volatile as it is not distillable normally by steam or under reduced pres¬ 
sure, and cannot be carried by contact with a volatile substance. This 
is contrary to the idea put forward that it is a non-volatile poison carried 
by a volatile oil. 

Dermatitis occurs only on the area of skin to which the poisonous 
sap has been applied; a general irritation is not produced as by volatile 
irritants. It does not diffuse rapidly in the skin ; the period of latency is 
very long. Portions of the plant which do not cause dermatitis are; the 
pollen, trichomes, epidermis, cork cells and xylem; the poison is confined 
exclusively to the resinous sap. Leaves decrease in virulency by drying, 
owing to loss of fluid of the sap and from oxidation of the poison. Poi¬ 
soning without actual contact with substances that have poisonous sap 
on them, such as clothing or hair of animals etc. may occur. 

The author gives details of work carried out in connection with 
Rhus poisoning for very many years by various investigators but makes 
special mention of the work done by PeaW on the active principle 
of R . toxicodendron. (Journal Exp. Med., vol 2, pp. 181-196. 1897) 
who was the first to come to the conclusion that the poison must be a 
non-volatile skin irritant. 

976 - Ligurian Provincial Committee for Small Industries. — BoUatno deWAssocm- 

ziom ItahanaPro Puinte Medtctmh, AromMtche ed altrsutiH, Vol IV, No 7, pp 110-in. 

Milan, Tilly 1921 

A provincial committee for small industries has just been established 
at Porto Maurizio. Its programme mcludes the following subjects im¬ 
practical instruction in herb-growing; instruction in distillation; in¬ 
struction in trading in aromatic and medicinal plants; instruction in 
the formation of co-operative societies of herb-collectors and distillers; 
lessons in cultivating the above mentioned plants ; assisting and advising 
persons interested in this work. The institution is subsidised by the 
Ministry of Agriculture, and is going to lay out at least 2 experiment 
fields. 


CROPS AND CULTIVATION 

977 - Weather Forecast and Agriculture. — Gold, E , in l'he Scottish fournnt of i mu¬ 
lture. Vol IV, No. 3, pp 251-2SS, i fig Edinburgh, |uiy nwi 

Forecasts are now made in Great Britain in the following way:— 
Reports are collected several times a day from different places scattered 
over a wide area extending from Ireland to Madeira and from Spits¬ 
bergen to Cairo ; a few reports are also received, almost daily, from some 
ship in the Atlantic to the West of Ireland. 

The data transmitted give information respectingThe height 
of the barometer; the way in which the barometer has been changing; 
the temperature ; the direction and speed of the wind; the clearness and 
humidity of the air; clouds and their height; and a brief description of 
the weather at the time, and in the interval since the preceding report. 
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By an ingenious utilisation of figures, the whole infonnation is telegraphed 
in 4 groups, each consisting of 5 figures. 

The infonnation thus received is entered upon charts or maps. These 
maps are compared with the maps immediately preceding them and with 
maps for the same season in previous years, to see what changes follow¬ 
ed when the maps had the same characteristic features as those from which 
the forecasts are being prepared. Data showing the temperature and the 
direction of winds at great heights are also obtained, one from aero¬ 
planes, the other by the observation of small free balloons. 

In forecasting the following principles are always kept in mind:— 

(а) Weather travels, so that a region will usually experience the 
weather which is travelling towards it. 

(б) Hills and mountains modify the weather by forcing the mass¬ 
es of air to rise to greater heights, where they may condense. 

(c) Cold surface air tends to displace the layers of warm air beneath 
it, thus also producing condensation. 

(d) Cold air moving over land or sea, where it becomes un¬ 
duly warmed at the surface is .set into vertical circulation, with the pro¬ 
duction of cloud and showers. 

In 9 cases out of io, it is possible to forecast with reasonable accur¬ 
acy and confidence for a period 24 hours ahead. 

In addition to the information supplied to the Press, special telegrams 
are sent to any address on payment of the cost of the telegrafb. and a small 
registration fee. 

In this way regular forecasts are provided, notifications of spells 
of fair weather are issued, and telegrams are sent indicating the progress 
of meteorological events, and warning when the spell is about to break. 
Frosts and storms are also notified. 

The author makes some remarks on the organisation of the Meteoro¬ 
logical service abroad, especially in the United States where excellent 
re»sults have been obtained, and expresses the hope that Great Britain will 
follow the good example set in America. He strongly advises the 
use of signals hoisted m some prominent position to announce the ap¬ 
proach of frosts or of severe gales, or the setting in of fair weather. 

978 - Summer Rainfall and the Penetration of Mediterranean Vegetation into the 
French Pyrenees, — Gatjssen, H., in the Annales te Geographic, Year XXX, No. 166, 
pp. 219-256+ 1 Map. Paris, July, 1921. 

The character of the basins of the Ariege and the Hers is, from the 
physiographical standpoint, distinctly Atlantic, for the mountain chains 
are so arranged as to create, in the central part of the Pyrenees, condi¬ 
tions favourable to the penetration of oceanic influences. 

Nevertheless, in some of the regions situated on the further side 
of the limestone mountains of Arfege and Garonne, distinct oases of Med¬ 
iterranean vegetation are to be found. This vegetation is character¬ 
ised by its power of enduring prolonged drought. The author studies 
the special conditions of these oases from the points of viewofthe dimate 
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and the flora, taking as his basis 3 factorsThe drought map ; (2) the 
limit of the olive-tree; (3) the limit of the ilex. 

Drought Map . — For the eastern sector, the months of June, 
July, August, and September were examined, and for the western sector, 
July, August, September and October. The total rainfall during the 
four months provided the data for making the curves, and the map upon 
which they are drawn, this period being the driest of the year in the 
regions under consideration. 

An examination of the map reveals a very interesting fact, viz 
that in the midst of the rainy mountainous district, relatively dry oases 
are to be found situated at the bottom of the valleys. Thus, at Ta- 
rascon, in the valley of the Ariege, the rainfall for the four months is 
226 mm., whereas in the immediate neighbourhood at Prat Communal, 
Cabannes, and Foix, it is 439, 265 and 255 mm. respectively. In the same 
way, the rainfall at Suz, a dry spot, is 257 mm., whereas 306 mm. of rain 
fall at Gavamie, 336 mm. at Argeles, and 359 mm. at I/>urdes during the 
same period. 

Throughout all these regions, the rainfall seems to decrease as the 
valleys are ascended. This is probably due to the condensing action of 
the great buttresses covered with forest that intercept the last water- 
vapour coming from the Atlantic, thus at once creating a dry zone in the 
upper parts .of the valleys. 

Limits of the Olive Tree . — The olive grows along all th£ valleys 
of the middle Pyrenees, penetrating far into the mountainous district 
to the average height of 875 m. at Olette in the Tet valley. 

An examination of the maps showing the dry districts, and the 
distribution of the olive will reveal many points of resemblance between 
the two. Thus, the 180 mm. curve marks the limit of the maximum cul¬ 
tivation of this tree, and the 200 mm. curve coincides with the extreme 
limit of its growth. 

Similarly, the patches of olive trees in the high valleys are often 
found on dry spots. These facts are the more remarkable, seeing that 
drought is a somewhat complicated factor depending, not only upon 
the amount of the rainfall, but equally upon the duration and intensity 
of the atmospheric precipitations, temperature, evaporation, agrogeo- 
logical and topographical conditions, etc. 

Limits of the Ilex. — As with the olive, the pluviometric curves o£ 
summer drought give interesting results for the ilex. The tree is found 
only in the immediate vicinity of Tarascon (being entirely absent in 
the surrounding district) and, as we have said above, at Tarascon, in the 
valley of the Ariege, there are only 226 mm. of rain in the 4 wet months, 
although the rainfall in the neighbourhood is higher. 

From the examination of the large amount of data collected, the 
author has concluded that,'in the eastern sector of the Pyrenees, the 
ilex when growing on calcareous soils, cannot stand more than 200 mm. 
of rain in summer, whereas in the south-eastern and south-western sectors 
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where the ground slopes considerably, it is not harmed by as much as 
250 mm. 

Excessively low temperatures in winter may quite exclude all 
southern trees, but there are many places in the Pyrenees where they 
do not grow in spite of the relatively mild winters. On the other 
hand, the capacity of resisting low temperatures often depends upon the 
meteorological conditions of the preceding summer, which must be dry, 
to enable the tissues to mature properly. 

The dominant factor determining the existence of Mediterranean 
oases in the French Pyrenees is, without any doubt, the dryness of the 
summer, as is clearly seen in comparing the rainfall charts (for the 4 
dry months) and the maps of vegetation. 

979 - Weather Bureau Activities in California as Applied to the Production of 

Sugar Beets, Citrus Fruits, Dates and Rice. — palmer, h. a., m Monthly Weather 

Review, Vol. 49 , No. 4, pp 219-223. Washington, April 1921. 

While most climatological data obtained in California are used di¬ 
rectly or indirectly in agriculture, certain stations are maintained prima¬ 
rily for this purpose with reference to the more important crops. 

1) Sugar Beet. — The Spreckels Sugar Co. has established a 
scientific laboratory at its headquarters which includes in its equipment 
all the standard meteorological instruments, and amongst them the various 
types of air and soil thermometers found at a first-class Weather Bureau 
Station. Investigations have shown that there is an intimate and com¬ 
plex relationship between weather and the sugar content, but the optimum 
weather condition has never been determined as it varies with soil, eleva¬ 
tion, latitude and time of sowing. It has already been recognised that the 
optimum weather for the production of seed does not correspond with that 
for sugar production. As a result, however, of these conclusions, the 
experiment station has established a considerable number of climato¬ 
logical stations near the Coast of Central California and in the interior 
valleys. Another company, the Union Sugar Co. with headquarters at 
Bettcrvia, also maintains a meteorological service of its own but on a 
less extensive scale. 

2) Citrus Fruits. — Climate determines the districts available 
for the successful culture of citrus fruits. The bulk of the crop is grown 
in southern California, and the foothills of the interior valleys of central 
and northern California have been found well adapted to its cultivation. 
The most northerly orange groves, near Oroville, produce the first ma¬ 
ture oranges every autumn for which fancy prices are paid. 

It is unnecessary to add that meteorological data form an import¬ 
ant consideration in the successful production of citrus fruits. These 
relate principally to frost, heating, hot waves, fumigation, irrigation, etc., 
which necessitates a complete knowledge of local atmospheric conditions. 
Official weather data is available at the orchard meteorological Stations 
the chief being: Pomona, Redlands, Riverside, Porterville, Lemon Cove, 
Lindsay, Oroville and Yorba Linda. 
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3) Date palms. — Successful date culture on a commercial scale 
requires tropical or semi-tropical weather conditions. Frosts or prolonged 
low temperatures cannot be endured by the date palm and the mean 
temperature must be relatively high. On the other hand, the water 
requirements are light, and the palms will flourish in what appears to 
be a sandy desert, provided that the temperature conditions are favour¬ 
able. These peculiar conditions are found in the Coachella Valley 
where the United States Bureau of Plant Industry has introduced the 
culture of the date palm on an extensive scale. About 70 species, 
imported from Africa or Asia are under inspection at the India 
Experiment Station. Seedlings of the best adapted varieties are already 
available for distribution. Special mention is made of the “ Delget 
Noor ” variety which has been found to be adapted to general cultivation 
in the Imperial Valley. Meteorofogy has contributed in no small measure 
to the successful introduction of the date palm; meteorological instru¬ 
ments form an important part of the equipment of the India Experiment 
Station and of the Mecca substation. 

4) Rice. — Less than 10 years ago, the Department of Agri¬ 
culture introduced rice culture into California on a commercial scale on the 
flood plain of the Sacramento River. The new industry grew rapidly ; 
the limiting factor seems to be inadequate water supply, hence the import¬ 
ance of controlling the factors in order to permit the highest possible 
use and at the same time economy of water. Of particular importance 
are precipitation and river-stage data in connection with irrigation. The 
University of California also maintains an independent evaporation Sta¬ 
tion in connection with its Rice Experiment Station, and yet another 
at Dodgeland in the heart of the rice growing district*-maintained by 
the Weather Bureau and by the Dodgeland Co. 

In conclusion it may be added that there is no agricultural undertak¬ 
ing of any kind in which meteorological problems do not stand in the 
forefront. 

980 - Acid Soil Studies in the United States. — I Robinson, R. il, (ort‘«ou Agricultural 
Experiment Station), Acid Soil Studies — J. A Study of the Basic Exchange Between 
Soil Separates and Salt Solutions, in Soil Science, Vol XI, No 5, pp 3s \-\b *, tablet* K, 
bibliography ot 6 works. Baltimore, M I), May, joji. EX. Robinson, R. IE., ami 
Bonus J>. B, Acid Soil Studies: Changes m Calcium Compound-. Added to Acul 
Soite. Ibid. pp. 363-367, tables 4, bibliography ol 5 works. 

I. — Four characteristic acid soils weie selected for study in West¬ 
ern Oregon (silt loam, gravelly loam, clay loam, medium sandy loam) 
and soil separates were made by mechanical analysis of the different sam¬ 
ples. Five different salts, namely potassium nitrate, potassium chloride, 
potassium acetate, calcium acetate and sodium chloride were used in 
the study. 

From the results obtained it may be concluded that the acidity of the 
different soil separates liberated by the action of a certain salt solution is 
approximately the same, although the manner in which the salts of mineral 
acids react with the soils studied is apparently different from the reaction 
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with the salts of an oiganic acid. The so-called acidity liberated by 
potassium nitrate, potassium chloride and sodium chloride is due mainly 
to aluminium and iron rendered soluble by basis exchange. However, 
the acidity produced by calcium acetate and potassium acetate was due 
to acetic add liberated either by replacement of the hydrogen of hydrous 
silicates or by selective adsorption of the basic element in the salt 
solution. The hydrogen-ion concentration of the different separates of 
the soil was constant. 

Results indicate that the size of the soil particles, the presence of col¬ 
loids or organic matter in the day separates or the composition of the dif¬ 
ferent separates does not have a great influence on the hydrogen-ion con¬ 
centration, and consequently on their aridity. 

II. — In the foregoing investigations, studies were made to ascertain 
the reasons why some acid soils of Oregon do not respond to lime treatment. 
In an effort to answer this question further experiments were carried out 
with the same soils by the application of calcium carbonate and calcium 
oxide used in amounts equivalent to the lime requirement of the different 
soils. The pots containing the soil thus treated were sunk into the 
ground and spring barley was grown in them to aid natural functioning 
and changes that the calcium compounds might undergo. After exposure 
to the weather for one year, representative samples were taken and 
the calcium determinations were made. 

It was demonstrated that, when calcium carbonate or calcium oxide 
was added to several acid soils, most of the calcium was retained after 
exposure to weather for one year, although part had been lost by leaching 
by about 40 in. of rainfall; the calcium retained was combined chiefly 
with humus and easily decomposable silicate. Most of the calcium pre¬ 
sent in the arid soil that did not respond to lime treatment (the gravelly 
loam) was found combined as a silicate decomposable with difficulty. 
This, however, does not explain the reason why the soil does not respond 
to lime treatment. 

In any case, after exposure to the weather for 1 year, all the soils 
treated as mentioned above gave an alkaline reaction. 

981 - Studies on the Rate of Formation of Soluble Substances in Several Organic 
Solis in the United Slates. — Me, Cool, K. M., and Wheeung, h. C. (Michigan 
Agricultural CaUege), in Soil Science , vol. XI, No. 3- PP. 233 - 247 , figs. 5 , tables 7, 
bibliography of 2 works. Baltimore, M D., March, 1021. 

Research concerning the rate of formation of soluble salts in a great 
many mineral soils have been made, but little is known of the behav¬ 
iour of oiganic soils under similar conditions. 

The results of a preliminary study of such activities in 7 organic soils 
are here presented concerning: — 

1) The relative solubility (taken to mean the power of soil to form 
soluble substances) under different moisture conditions. 

2) Relative solubility of different depths of the soil section under 
optimum moisture conditions, the freezing point method for the deter¬ 
mination of soluble material in the soil solution being employed. 
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According to the results obtained, at any given moisture content, 
the effect of a higher temperature is to increase the rate of formation of 
soluble material, and conversely, lower temperatures decrease the rate 
of formation. For the higher temperatures, optimum moisture conditions 
tend to bring greater amounts of material into solution than are found under 
saturated water conditions; exactly the opposite effect was observed 
with lower temperatures. Generally moist soils upon standing, increase 
in concentration to a certain point, after which a decline occurs. This 
is probably due to the following causes : a) reabsorption, b) chemical 
change to less soluble compounds; c) biological activity. Organic soils 
vary at different depths in the amount of soluble substances present; 
different depths also vary in the rate and amount of material made soluble 
upon standing. Below a depth of 2 ft. the muck soils studied are very 
inactive ; the surface layers usually produce the bulk of the soluble plant 
foods, and in general the ability to yield soluble materials decreases reg¬ 
ularly from the surface to the water-table 

The comparison made between the depth of weathering of organic 
and mineral soils is of decided interest, and investigations show that 
the climatic action is negligible below a depth of 2 ft. whilst the most 
recent mineral soils of fairly heavy texture have weathered from 3 to 
6 ft. deep, and sandy soils even deeper. Apparently, therefore, there 
would be a larger area where the soil materials are more soluble in 
mineral soils, and this may have some bearing on the excessive fertiliser 
requirements for mineral elements in soils rich in organic material. 

982 - The Amount of UnfreeWater in Soils at Different Moisture Contents. — Bou- 
youcos, G., (Michigan Agricultural Experiment Station) in Soil Science , Vol. XI, No. 4, 
pp. 255-259, bibliography of 3 works, Baltimore, M.D. April, 1921. 

A new classification of soil humidity has been demonstrated by the 
author: gravitational water, free water and unfree water (capillary 
adsorbed and combined) (1). By carrying out a series of determinations 
with reference to vmfree water on diverse soils and with varying moisture 
contents, not including the hygroscopic moisture, it was evident that 
the amount of water which the soils are able to render unfree appears to 
remain constant, and does not vary with the different degrees of humidity. 
The dilatometer method was employed following the usual procedure, 
considering all the water that refused to freeze for the first time at the 
supercooling of —1.5 0 C. as unfree water, and that which did not freeze 
after supercooling at —4 0 C as combined water ; and the difference obtain¬ 
ed as capillary-adsorbed water. 

The fact that the amount of water which the soils are able to render 
unfree does not vary with the degree of humidity, is extremely import¬ 
ant especially in relation to the availability of moisture in soils at differ¬ 
ent moisture contents, the possible behaviour of soils towards fertilisers, 
the physical condition of the soil, etc. Changes in the physical condition 


(1) See R. Jtrae 1921, No. 59 /. (Ed.) 
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of the soil causes a certain variation in the total amount of unfree water, 
and the form most susceptible is the capillary-adsorbed *water whilst 
the combined form seems to remain constant; practically speaking, the 
transition from one form into the other is not absolutely sharp. 

This constancy has been contradicted by Kjsfn (i) according to the 
conclusions drawn from his mathematical considerations; this may he 
explained by the existence of unknown factors which make it unsafe 
to predict conclusions mathematically. 

983 -r Analysis Of Soils. — Vesterbbrg, K A., Svensk Kem. Tidskr. 1921, 33* 12-22* 
in Journal of the Society of Chemical Industry , \ ol. XI,, No. 11, p. 401-A. London* 
June 15, 1 03 i. 

The author questions statements to the effect that salts dissolved in 
the moibture in soils are absorbed by plants at the same ratio as the water 
itself; the roots do not take up the salts etc. in the proportion in which 
they occur in the soil. 

As regards the concentration of plant foods in soil moisture, which 
constitutes the minimum requirement of plants, the following quantities 
are suggested: 

Phosphorous pentoxide, 1-2 mgm. per litre ; nitrogen 2-5 mgm. per 
litre ; potassium, 10-20 mgm. per litre. 

Climate would possibly have some effect on the efficiency of these 
amounts of foods. 

984 — Irrigation with the Couten Sprayer. — See No. 1041 of this Review. 

985 - The Influence of Fertilisers Upon the Productivity of the Soil — Jordan, w jel,. 
Soil Studies, I. The Influence of Fertilisers Upon the Productiveness of Several Types oj 
soil. — II. The Influence of Fertilisers and Plant Growth Upon Soil Solubles in New York 
Agricultural Experiment Station , Bulletin \ 73 , 27 pp. Geneva, N. G., March 1920. 

It was found, by growing barley under forcing-house conditions, 
on 9 different types of soil consisting for the greater part of loams, 
the vegetative growth was influenced very little by the application of 
either litter or leaf-mould. During the first year's experiments, well- 
composted farm manure did not produced additional growth, although 
the results obtained with it the second year were satisfactory, but the 
plants to which commercial fertilisers were applied grew much more than 
those receiving stable manure, the quantites of nitrogen, phosphoric add 
and potash being the same in the two cases. Slaked lime applied with 
farm manure had a very irregular effect according to the different types 
of soil, in short, nitrogen appeared to be the sole fertilising substance 
having a marked influence upon barley. 

To confirm these results, two soils were selected, one highly productive, 
and the other less fertile, and barley again planted. It was found that, 
under fordng-house conditions, the soils appeared to supply sufficient 
quantities of phosphorus and potassium for luxuriant vegetation. 


(1) See R . 1920, No. 388. (Ed.) 
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The application to the soil of soluble compounds of nitrogen, phos¬ 
phorus and* potassium, materially increased the proportion of water 
solubles in the soil; these were used by the plants, and their amount 
was thus rapidly reduced before the barley had attained considerable 
growth. In the latter stages of its development, the quantity of the wa¬ 
ter-solubles remained constant and was much the same (with the exception 
of the phosphorus) as that present in the soil receiving no fertiliser. 

To sum up ; it would seem that from the practical standpoint, the 
above data show the importance of the solubility of the three essential 
ingredients of fertilisers, especially in the production of quietly-growing 
crops. Plants accumulate a large proportion of the required nitrogen 
and ash ingredients during the early stages of growth, for which reason, 
in the case of forcing-house culture, vegetable-gardening, and of such 
crops as cabbages, potatoes and wheat, an adequate supply of immedia¬ 
tely available food appears to be indispensable in order to obtain good 
results. 

986 -Tertiary Nodular Phosphates In Italy. — Coktese, 10., in La mimera italiana, Year v- 
No. 2, pp 1 fig. Rome, February 2 8, iosr. 

The author, after mentioning the nodular phosphates that have been 
found near Cape Santa Maria di Deuca, which he does not think worth 
consideration at present, owing to their low content of tricalcium phosphate 
(less than 30 %), passes on to describe the phosphates discovered in the 
Province of Syracuse (Sicily). The richest district appears to be that of 
Donna Ducat a, where there are 2 phosphate beds of considerable thickness, 
and with nodules containing an average of 15 % phosphoric acid, corres¬ 
ponding to 30 %, or a little more, of tricalcium phosphate. A concession 
of some 500 hectares has been obtained in this district, from which about 
1 y 2 tons of nodules per square metre could be obtained; this would give 
a reserve of about 7 million tons. 

This nodular phosphate is very rich in calcium carbonate (containing 
from 48.42 to 62.67 %)’ barely contains half the tricalcium phosphate 
required for transforming it into superphosphate. 

The phosphatic content of the nodules could probably be increased 
by means of a system which is at present on trial, or the nodules could be 
ground very fine, mixed with liquid manure, and used directly, like the 
low-grade phosphates and phosphatic marls of Belgium. 

The author is of opinion, that these stores of phosphate should not 
be neglected, but that the example of other, even richer, countries, ought 
to be followed, and the poorest natural resources turned to good account, 
all the more seeing that as soon as the mines of Donna I/ucataare opened 
(they are easy to work being on the surface, and situated on the sea¬ 
shore), a further extension of the deposit will he revealed, and it will be 
possible to investigate another phosphatic substance found outside the 
nodular layers, and called 11 giuigiulenaro ” (1) from its granular struc- 


(i)This word is derived from qiuniulim, which in the Sicilian dialect means a “ nougat ” 
of aftnond paste, honey and sugar; it corresponds to the Italian qiugtoletui sesame. (Ed,) 

[m-ssc] 
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ture. A sample which was analysed contained 18.54 % phosphoric acid 
(equivalent to 40.38 % tricalcium phosphate). Afterwards, a search could 
also he made at Cape Santa Maria di Leuca, with a view to discovering the 
phosphates that are certainly present in Tripolitania. 


987 -An Esthonian Phosphorite and Its Effect Upon Different Plants.— wranoexl, m , 

in Die Landwtrischaftltchen Versuchs Statumen , Vol. 96, Nos 1 and 2, pp. 1-4-1, 3 plates, 

photographs, numerous tables. Berlin, 1920. 

The scarcity of fertilisers during the war, led the author to experi¬ 
ment with various potassic and phosphatic minerals that had previously 
been neglected. Her investigations were begun at the Reval Agricultural 
Station, and were continued at the Hohenheim Station in 1918. 

According to Dehn, the soil of Esthonia contains an average of 0.28 % 
of phosphoric add soluble in 10 % hydrochloric add, but some soils with 
fossil brachiopods, contain up to 1.5, and even 2.5 %. This is due to the 
outcrop of grey, blue (or even reddish and violet) upper Cambrian 
stones containing Obolus Apollinis , and passing down into the fucoid sand- 
sandstones. The beds are from 5 to 20 m. thick, whereas the true 
phosphatic shell-hearing conglomerate is only from a few centimetres 
to 1 metre thick. In the former, as in some of the neighbouring Ordovician 
strata, nodules of phosphorite with about 11 % of phosphoric acid are 
often found. 

The author gives the detailed chemical composition of the different 
beds. The phosphoric acid content of crude Obolus sandstone of Reval, 
used in plant-growing experiments at Hohenheim was 20.4 % and the 
residuum (which is mostly shell-bearing), when freed from the excess of 
mineral matter, a process very easily carried out, may contain as much 
as 30 % phosphoric acid soluble both in 1 % hydrochloric and 2 % ci¬ 
tric acid. 

The Obolus-heeumg conglomerate is composed of carbonate of lime 
and of apatite (like the I^ahn phosphorite, Staffelite, and Dohllite), which 
easily dissolves in dilute organic acids, and hence is assimilated without 
difficulty by plants. As crystalline apatites which cannot be attacked 
by the* roots of plants are usually also free from carbonate, the author 
is of opinion that this carbon content constitutes a character distinguishing 
earthy phosphorites, that can be disintegrated, from crystalline apatite. 

The plant-growing experiments were made at Hohenheim, in zinc 
pots, provided with air pipes, and filled with clayey-sand poor in lime. All 
the pots, except the control series, were given potassic, nitrogenous, 
or calcareous fertilisers, the special fertilisers consisting of basic slag, 
two qualities of ground Obolus-sandstone (in different amounts), and other 
mineral phosphates. 

The i® 5 series of experiments was made with mustard sown on Sept. 19 
and gathered while in flower, on Nov. 2. A general nitro-potassic fer¬ 
tiliser was applied. The 2 nd series with spring rye and clover, sown May 9, 
cut July 30, 1918, with the same general fertiliser as above; special fertil- 

[988-98*] 
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iseis; apatite and Lahxi phosphorite for the rye, and Staffelitc for the 
clover. The 3 rd series with buckwheat, flax, colza, and vetches mised with 
oats: sown end of July, cut in the autumn: general fertiliser Hallens 
mixture, plus gypsum and ammonium sulphate; special fertiliser 
1.2 gm. Obolus-sandstone or basic slag. The results are given in the 
Table. 

The remarkable effect of the Obolus-sandstone upon the mustard led 
to the conclusion that this hardy plant, which is very common throughout 
Esthonia very probably owes its favoured position to its power of break¬ 
ing up and assimilating the phosphoric acid of the Obolus-sandstone; 
in this it is much superior to the Gramineae which make little use of the 
insoluble phosphoric acid present in the soil. 

Obolus-sandstone gave but poor results with winter rye plus a supple¬ 
mentary nitrogenous fertiliser. If the special fertiliser, however, contain¬ 
ed ammonium sulphate (a physiologically acid substance) in place of ni¬ 
trate, better results were obtained; a like effect was produced by using 
large amounts of crude phosphates, as MitschERXICh did with success. 


Average Crop in Grammes of Air-Dried Material . 


Special fertiliser 1 

per pot j 

expressed in gra mmes 
of phosphoric acid | 

1 Mustard ^ 

1 - 

1 

| Spring | 
rye ! 

Clover 

1 Buck- 1 

1 

wheat 1 

1 

Flax 

Colza 

Vetches 

1 and oats 

None. 

without phosphoric i 

1 2.7 

44 

9.0 

* 3-8 

J 56 

I- 7 - 3.2 

I 

acid . . 

. 0.4 gm. 1 

8l 1 

1 4-3 

10.5 

36.4 

I2.3 

8.2-4.5 

1 16.4 

Basic slag , 


313 ! 

— 

—- 

— 

— 

— 

— 

» 

• 06 1 1 

1 — 

1 I2 ' 3 

16.4 

— 

— 

— 


» • 

.1.0 * j 

1 38.0 


— 

— 

I 

— 


n . 

1.2 » ! 

1 38.9 

1 18.0 

17*9 

70.6 

27*5 

10 . 5 - 7.9 

! 3 ' 1 


. 2.0 • 

—— 

——. 

—* | 

— 1 

— 

—— 

Obolus sandstone 0.4 g. 

126.3-27 

— 

-— 

_ 

— 1 

— 

1 — 

1 

5.6 » 

— 

6.1 

12.8 

— 

— 

— 



1.0 

35 - 2 - 35-6 

1 

— 

— 

— 

— 

. — 

» 

1.2 

1 —— 

7.2 

r 5 .s 

73 * T 

r8.<* 

10.1-7.71 *8.0 

Ph<jbphorite, 

2.0 

Ol 

36 . 2 ~ 38 .C> 

l 

— 

t 

— 

*— 

1 — 

Staffelitc 

. . 0.6 » 

— 

7.0 

12 6 


— 

_ 

1 — 

* 

1.2 » 

— 

6.5 

13.2 

1 

— 

— 

— 

Apatite . . 

. 0.6 » 

— 

3-5 

9.5 


— 

— 

_ 

» . . 

. . 1.2 » 

1 - 

1 4*3 

i °.5 

— 1 

— 

— 

1 — 

=r- 

====-_ _. 
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_ 
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The results obtained were more satisfactory with clover than with 
rye. No doubt, however, if the vegetative period had been longer, better 
use would have been made of the Obolus-sandstone and the Staff elite. In 
any case, although clover appears able to use the phosphoric acid of crude 
phosphorites, it can make no use of apatite. 
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When gathered (Oct. 13), the fruits of the buckwheat were partly 
ripe. Flax is not very susceptible to a phosphatic fertiliser and it is 
believed that this plant is more affected by the acid reaction of the soil 
than by the alkaline reaction or by lime (1). The results obtained from 
colza were of little importance, as the plants developed a disease of the 
roots. It is stated however, that from the beginning, colza is able to 
make good use of the phosphoric add in both the sandstone and slag, w 
heteas the Graminaceae showed no signs of its effect until latter. The 
mixed vetches and oats used little more of the phosphoric add of the 
sandstone than of the dag, but the vetches growing in pots with sandstone, 
suceeded better than those with slag. 

Another series of experiments with maize, which will be continued, 
were undertaken for determining the effect of dicaldum and tricaldum 
phosphates, and of Obolus sandstone in a medium consisting of pure 
sand with the addition of a varying fertiliser having respectively a 
physiologically alkaline, neutral, strongly or slightly add reaction. The 
best results were obtained with dicaldum phosphate, for the sandstone 
only gave fairly good results when the soil had a strong add reaction ; thus 
practically it scarcely pays to use Obolus sandstone as a fertiliser for 
maize. 

For this reason, the author agrees with those investigators who 
maintain that different plants have different powers of assimilating crude 
phosphates and slag, but the capability of plants of the same family is 
very similar in this respect. Of those examined, buckwheat manifested 
the greatest power of assimilating phosphoric acid, followed, in descending 
order, by Teguminosae (the vetch being superior to dover), Cruciferae, flax, 
and finally the Gramineae. These differences led the author to divide 
plants into two groups according to whether they break wp or consume 
phosphoric add. The inherent power of disintegrating the phosphoric 
add can however be increased by supplementary fertilisers with a 
physiologically add reaction. It is hoped to be able to determine by 
means of further experiments whether this inherent power of breaking 
up phosphoric acid depends upon differences in acidity of the root 
secretion of plants, as is held by Pfeiffer, Sooiermacher and Span- 
GEnberg, or upon some other factor (2). 

988 -A Comparative Study of the Consumption of Sodium Nitrate. — Caliche, Year in. 

No. 4, p. 3. Santiago, Chile, April 1921. 

The Table reproduced on pp. 1240-1241 gives (according to the pre-War 
geographical conditions), the supposed future capadty for consuming 
sodium nitrate in the chief agricultural countries. The calculations are 

(1) Contrary to the statement in R No. 991, Match 1921. (Ed) 

(2) For root-acidity as a specific and family character, and for the relation between 
Eeguminosae and Graminae, cf. Jovino: “ Ee Eeguminose contro la siccitA, ” in Itaha 
a^rtcola. Year 44, No 6, p. 136. Piacenza, March 1917, and “ Osservazioni suU’axidocoltura 
ilaliana, ” by the same author in Le Stastoni Sperimentah A gratia Iiahane , Vol. 52, p. 114. 
Modena, 1919 (Ed ) 


[98*-988] 
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based on the total and cultivated areas of each country, the cultivated 
area that may be regarded as requiring nitrogenous fertilisers, the total 
and unit consumption of sodium nitrate, ioo kg. per hectare being taken 
as the possible amount of fertilisers used. The fertilisers are calculated 
as nitrate of soda, reckoning one-half as nitrate consumed. 

The nitrate required for industrial purposes has not been taken 
into account. 

989 - The Importance of Magnesium Sulphate as a Fertiliser. — Jacob, a., in the 

Chemtker Zeitm^, Year XIV, No. 56, pp. 445-447. Cbthen, May 10, 1931. 

The problem of the fertilising action of magnesium sulphate is one 
of the chief questions confronting the agricultural chemist. It is, indeed, 
well-kown that “ Patent kali, *' the double sulphate of potassium and 
magnesium has long enjoyed high favour among Butch agriculturists, 
especially as a fertiliser for potatoes and leguminosae, but it is probable 
that its reputation is due less to 'the absence of chloride (the fertiliser in 
question being preferred to potassium sulphate which also contains no 
chlorine), than to the stimulating effect of the magnesium. This fact has 
proved of additional interest on account of the almost complete failure 
of the potato-crops in 1916. 

The data relating to the question are very scanty, if we exclude 
Low's researches and discussions on the part playd by calcium, and Wm> 
staetters discovery that chlorophyll is an organic magnesium compound 
containing 30 % magnesium. 

Since 1917, however, the German Potash Syndicate has been using 
magnesium in a vast series of manurial % experiments carried out in Ger¬ 
many and Holland upon potatoes growing in different soils, the basal 
fertiliser consisting of 90 kg. nitrogen, 60 kg. phosphoric acid, and 200 
quintals of potassium. 

The magnesium fertiliser was applied in the form of 2.5 quintals of 
kieserite (monohydrated sulphate of magnesium)* that is to say, in amount 
corresponding to the magnesium in an equivalent dose of sulphate of po¬ 
tassium and of magnesium. A comparison was made between nitrogen, 
phosphoric add and potassium chloride on the one hand, and nitrogen, 
phosphoric acid, potassium chloride and magnesium sulphate on the other; 
as well as between nitrogen, phosphoric add and potassium sulphate, on 
the one hand, and nitrogen, phosphoric acid, potassium sulphate, and 
magnesium sulphate on the other. 

Thirteen times in the 39 experiments, the best crop of tubers was 
produced by plots fertilised with potassium chloride and kieserite, and n 
times by plots fertilised with sulphate of potassium and of magnesium; 
thus in 24 cases, the harvest crop was the result of the application of a 
potassic fertiliser. 

The general averages of the yield were as follows: — Without potas¬ 
sium, 202 quintals per hectare; with chloride of potassium 244 quintals, 
with sulphate of potassium 250 quintals; with chloride of potassium and 
kieserite 253 quintals; with sulphate of potassium and of magnesium 253 

fc [fS8-f8»] 
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quintals. In short, with the same amount of potassium, the addition 
of kieserite increased the crop, on an average, 5.2 q uintals per hectare. 
This occurred so frequently, that it may be attributed in some way to 
the presence of the magnesium. 

The starch content was also affected; thus, the average starch pro¬ 
duction per hectare calculated for 1917-1919 wasWithout potassium 
37- 1 quintals; with potassium chloride 40.1 quintals; with potassi um 
sulphate 44* 2 quintals; with potassium chloride and kieserite 41.5 quin¬ 
tals ; with sulphate of potassium and of magnesium 44 quintals Apart 
from the manifest superiority of the sulphate, it is noticeable that in 1917 
and 1918 the favourable effect of the magnesium was more marked. 

It is not suggested, that these experiments have succeeded in solving 
the magnesium question, which from the industrial and agricultural stand¬ 
points, still remains open. It can, however, be said that,under certain giv¬ 
en conditions, the use of magnesium fertilisers may considerably improve 
the yield, and in the meantime, the question of magnesium should occupy 
the attention of those engaged in the potassium industry, as there is no 
doubt that there will be a great demand for magnesium fertilisers on the 
part of agriculturists, and preparations should be made in good time to 
meet eventual needs for magnesium sulphate. However, it still remains 
to be seen whether the means hitherto taken to solve this problem axe 
the most suitable for the purpose. 

Magnesium sulphate is chiefly found in the German potassic deposits 
but those of Alsace contain none. During the last years of peace, only 
500 000 quintals were sold out of 7 million quintals of kieserite produced, 
whereas 2 million quintals were used for the preparation of potassium 
sulphate. 

The double sulphate of potassium and magnesium was extracted 
as an intermediate product, but now the process is carried further, owing to 
difficulties in drying the compound and the double sulphate on the market 
is artificially prepared by mixing kieserite with potassium sulphate which 
entails a much larger consumption of kieserite. 

990 Graft Hybrids* — Lo Priore, in Ulialui aqricofo, Year 58, No. 6, pp. 172-175, 

1 fig. Piacenea, June 15, 1021. 

The author mentions many cases of graft-hybrids recorded in Italy 
and other countries, and specially dealt with a medlar grafted on a haw¬ 
thorn, which was described by Manaresi, (i) who gave it the name of 
Crataegom esfiihis Manaresii . 

^ The author described the Daniel method for producing graft-hybrids 
artificially (by removing the top of the scion), and suggests some theo¬ 
ries as to their origin (2), which may be summarised as follows 

Graft-hybrids are the result of a union between somatic cells belong- 

(1) See J?., Sept., 1915, No 928. [Ed.) 

(2) For fuller information see: O. Lo Priors, Sac'.io di Genehca sf'eritnentale , Turin, 
Unione Tlpografica Editrice Torinese, 1020. (Ed.) 
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ing to the stock and the scion, and having the power of producing indivi¬ 
duals of intermediate characters which are either fused or superimposed. 

A simila r state of affairs is frequently met with in ordinary grafts, 
and is shown by the sudden appearance of ancestral characters, especially 
when the grafted forms are complex hybrids with innate hereditary ten¬ 
dencies to numerous more or less profound variations. Thus in the same 
scion there may be variations of different origins, which axe either inter¬ 
mingled or superimposed. 

99i - Effect of Salt Solutions having Definite Osmotic Concentration Values upon 
Absorption by Seeds. — Rudolfs, W. (New Jersey Agricultural Experiment Station), 
in Soil Science, Vol. XI, No. 4» pp. 277 - 293 , tables 6, figs. 2, bibliography of 6 works, 
Baltimore, M. D., Apr. 1921. 

This series of experiments was designed to determine to what ex¬ 
tent salt solutions tend to resist water absorption by seeds and whether 
this influence has a direct bearing upon germination. The author presents 
data dealing only with that part of the work which has to do with rates 
of imbibition as these are influenced by the osmotic concentrations of the 
different solutions employed. The seeds comprised maize, soybeans, alf¬ 
alfa, white lupin, spring wheat, water melon, field peas, Japanese buck¬ 
wheat and rape. 

Solutions of calcium nitrate, potassium carbonate, magnesium sul¬ 
phate, monopotassic phosphate, sodium chloride, potassium chloride, so¬ 
dium nitrate and a complete nutrient solution for plants were used. The 
osmotic concentration valuej*of these solutions ranged in value from 0.001 
to 7.0 atmospheres. The percentage of solution absorbed and the relative 
absorption quantities were calculated for definite periods of time, the 
control in distilled water being used as a unit. 

There was a marked difference in the absorbing power of seed of 
different species. Seed of the leguminous type showed higher rates of 
absorption th$n the others. The highest rates are indicated for alfalfa, 
the lowest for maize. The rates were progressively retarded with an 
increase in the osmotic concentration values of the solutions which do not 
react with the seed substances to modify chemically the imbibing pro¬ 
perties of the seeds. 

Average absorption rates show an approximately linear relation to 
the osmotic concentration values of the solutions, decreasing with an in¬ 
crease in concentration except in dilute solutions. 

Experimental evidence points to the conclusion that retardation of 
absorption rates is accomplished, through osmotic resistance offered to 
the penetration of water into the seed. Tow osmotic concentrations 
appear to have a stimulating influence upon the absorption rates of the 
seeds of some species but not upon the rates of others. The physiological 
significance of these accelerated absorption rates in solutions of low os¬ 
motic concentration has not yet been determined. Increasing the length of 
time during which the seeds are in contact with the solution has a distinct 
effect on absorption, increasing the differences between the quantities 
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absorbed from solution of low and from those of high osmotic concentra¬ 
tion values. 

902 - Character and Productivity of Stalrag, a New Kind of Rye Obtained at Svalof 
by Selection from the Stjemrag. — Ijtotg W. E., in Sverige s UtsOdeforenings Tis- 
krift. Year XXXI, No. 3, pp. 95-101. MaJmo, 1921. 

The large-scale cultivation of Stjemrag (Star rye) and the crops 
it yielded in 1913, show that this variety may be regarded as marking 
real progress in the improvement of this cereal, which is superior to all the 
types hitherto grown including Petkuser. 

Stjemrag has, however, one defect: the straw is long and not suffi¬ 
ciently strong. These drawbacks have been remedied by the discovering 
of Stalrag (Steel rye). 

In 1911, the author found, in a plot of Stjemrag, one plant differing 
from the others in several characters, and also in its slightly longer culm. 
From this plant was obtained the line 0302, put on the market under the 
name of Svalofs Stalrag. 

From 1915-1920, comparative cultural tests were made at Svalof, 
Ultuma, Tomby and Alnarp. The same results were obtained at Tomby 
and Alnarp confirming the superiority of the new type of rye. Only at 
Ultuma did it prove inferior to Stjemrag. 

Cultural experiments were also carried out in different regions, and 
for periods of various lengths, to determine the value of the new variety 
as compared with Stjem, Petkuser, and other types. 


Table I. — Results obtained at Svalof. 
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Mahno . — Results similar to those obtained in the above province: 
Staling 3523, Stjemrag 3563. 

5 . Alfsborg . — Stalrag again took the first place with 1940 kg. as 
against the 1000 kg. of Stjem, and the 1850 kg. of Petkuser. 

Skaraborgs and Varmland. — In these provinces Stjem was superior 
to Stal but the differences were rather small. 

Orebro. — Here Stal was first (2433 kg.) followed by Stjem (2353 
kg.) and Petkuser (2234 kg.) 

In short, Stalr&g, on an average, proved slightly superior to Stjem, 
in all the comparative cultural experiments, and in some districts, its 
superiority was indisputable and remarkable. 

This applies to the grain; for the other characters, viz., straw yield, 
grain percentage, weight per hectolitre, weight per 100 grains, and culm 
resistance, see the summary given in Table II where the culm resistance 
is recorded according to an empiric scale of values, going from 1 (very 
weak) to 10 (very strong). 

St&l is inferior to Stjem in straw-yield owing to its shorter stems, 
but for this very reason the grain percentage is higher; indeed, in this 
respect, Stal is superior to all the other varieties examined. 

Prom the standpoint of the quality of the grain, Stal, and Stjem are 
equal, but the culms of the former are stiffer. The resistance of Petku¬ 
ser, St&l and Stjem to cold is about equal. They are very suitable to 
South and Central Sweden though they cannot be recommended for 
the Norrland. 

The results of these experiments taken as a whole, warrant our regard¬ 
ing the new type St&lr&g as a distinct step forward in rye selection, for this 
new product is quite equal to the most approved and widely-cultivated 
varieties. 


TabeE II. — 


Svafcfe st&i.. 

» Stj&m. 

» 0280 (of Prof. Heinrich). . 

Petkuser. 

SvalSfe 0451 (de Schlanstedter) . . 

Svaldfs foradlale Wasa. 

Schlanstedter. 

Bretagner. 

MSdsoBtnrnar. 

Wasa .. 

Psxrf. Heinrich. 

dsgftta gr&r&g. 


Summary of results . 


Shaw yceld 

Gram 

'weight 

Weight 

Culm 

per , 
hectare 1 
in 

os com- j 
pared 1 
with 1 
Petkuser 

1 per- 1 

1 

callage | 

of 

1 1 hecto¬ 
litre 

1 

of xooo 

seeds 

resi¬ 
stance 
(1—10) 

k J* 

= I °° 

1 

__kg. ! 

! g. 

i 

65x6^ 

100.2 

40.2 

7*-9 

31.2 

8.0 

6745 1 

IO3.8 

38.6 

73.0 

3 I.I 

7-5 

6 292 1 

96.8 

39.5 

73.5 

28.2 

7 * 8 - 

6501 | 

100.0 

38.* 

70.7 

3 I.X 

7*4 

6 222 

95.7 

38.7 

72.1 

28.4 

7*4 

6225 ' 

95.8 

38.5 

73.2 

27.8 

6.4 

6 158 

94-7 

38.x 

72.6 

30.6 

7.0 

6556 

roo.8 

36.3 

72.6 

27.4 

5*o 

6479 

99.7 

35-3 

72.2 

23-5 

6.3 

6 283 

96.6 

35-2 

70.4 

26.9 

7.0 

6 167 

94-9 

35-6 

72.1 

29.6 

8.0 

6041 

92.9 I 

34-4 

71-9 

27.6 

6.8 
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993 - Experimeuts In Grossing Different Species of Barley In the United States. — 

MAlloch A. S, in The American Naturalist , Vol. LV, No 638, pp 281-286, figs. 2. 

Lancaster, Pa, May-Tune, 1921. 

The results of crossing cultivated barley and the wild species Hor- 
deum nodosum and H. murianum. The cross H. vulgare pallidum X 
H. nodosum was an entire failure, but 2 hybrids were obtained by crossing 
H. vulgar & trifurcatum typica with H. murianum. The contrast in the cha¬ 
racters of the two parents was very distinct. The low and often recumbent 
habit of growth of murianum was contrasted with the relatively tall and 
erect habit of vuhare. The spikes of the wild barley are compressed, and 
composed of a number of relatively short and wide spikelets, which form 
rather a loose head, whereas the ears of the cultivated species are formed 
of somewhat short and wide cpikelets ; in fact, there are a J.arge number 
of morphological differences between the two. 0 % 

The two F 2 hybrids grew slowly and died after reaching the respec¬ 
tive heights of 4 in. and 2 in. The seedlings were remarkable from the 
fact, that the sheath or coleoptile had a greater circumference than the 
blade, thus fitting loosely around it, instead of adhering closely as in Hor- 
deum vulgare 

Thus the crossing was successful, but the resulting hybrids were 
incapable of normal development. 

The author explains this circumstance by the theory of reaction sys¬ 
tems. When an attempt is made to combine 2 distinct reaction systems 
(such as evidently exist in cultivated barley and the wild species), an in¬ 
harmonious group is often formed, which fails to function in a normal 
manner, so that as soon as the food material in the seed is exhausted, the 
plant dies. 

994 -The Transmission of the Character "Resistance to Heterodera schactii” In 

Barley. — Nilsson Bhle, H, in Hereaitas, Vol I, 1920, pp. 1-34. Summarised in 

Nordisk Jcidbtu stoisknin^, Pait 3, pp 1x3-115. Copenhagen, 1921 

The greater, or less resistance of different varieties of barley to the 
attacks of Heterodera schachtii is of considerable importance in rotations 
where barley is followed by oats, for as is well-known the latter is much 
injured by these parasites. 

If the barley belongs to a resistant type, the number of the nematodes 
present in the soil decreases, but if, on the other hand, it happens to be of 
a susceptible*variety, the pests increase greatly and constitute a serious 
danger for the oat crop which follows the bailey. 

Oats sown after Chevalier (resistant) produce a crop exceeding by 
59 % that obtained when they are preceded by Prinsess (very suscep¬ 
tible). 

The degree of resistance possessed by barleys is therefore of the great¬ 
est practical and economic interest. 

From this point of view, they may be divided into 2 categories, viz., 
resistant (or nearly resistant), and susceptible. No intermediate degrees 
and values are found between the two extreme types, such as occur 

[993-994] 
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in simila r cases; this would seem to show that resistance to Heterodera , 
is due to the presence and action of a single genetic factor. 

In order to study this question, the author crossed Chevalier I and 
Chevalier II {both resistant varieties) with Prinsess (susceptible). The 
jp 2 hybrids proved resistant, therefore this character appears to be dom¬ 
inant. 

In the F 2 , though the experiments had been carried out under some¬ 
what unfavourable circumstances, a large preponderance of resistant 
plants was obtained. 

Some of the lines of the F 3 were resistant, others susceptible, and 
others again, were composed of susceptible and resistant individuals, 
with a preponderance of the latter. 

If, as wag suggested above, resistance is determined by a single factor, 
F z must contain resistor# types, composed of resistant and susceptible 
individuals, and susceptible types in the ratio x: 2: x. In the •cross 
Chevalier I x Guldkom, the proportion is 26: 42: 16, which very nearly 
corresponds to the expected ratio. 

The existence of one distinct genetic factor makes it possible to in¬ 
crease the amount ot resistance by means of suitable selection and cross¬ 
ing, but it must not be forgotten that yield must be combined with 
resistance. As a rule, the most resistant types are the least productive. 
« 

905 - Shrunken Endosperm and the Relation of this Character to the Factors Deter¬ 
mining the Structure and Colour of the Endosperm. — Hutchison C. b., in The 

Journal ot Heredity , Vol. XII, No. 2, pp. 76-83, figs 5. Washington, February 1921. 

Maize with shrunken endosperm is only a variation of the ordinary 
type. The kernels, instead of being smooth and round, as is usual in 
normal, starchy kinds, present cavities and indentations recalling those 
found in sugar maize. 

In the latter, however, the indentation is due to the contraction 
of the starch, whereas in the shrunken kernels, a cavity is usually found 
within the upper cells of the endosperm, as if the cells, in that region had 
not been filled with starch. When the maize arrives at maturity and the 
kernels begin to dry, the top or sides sink in, thus closing the cavity, and 
it is this that makes the characteristic indentations. 

By self-crossing, hybrids were obtained with the abnormal character. 
When these shrunken maize plants were crossed with ordinary types, 
the jFjl seeds produced were absolutely normal. Evidently, shrunken 
endosperm is due to a single recessive mendelian character, this may be 
distinguished by sh, and lie dominant allelomorph may be expressed by 
the symbol Sh. 

In two F % progenies, there were 705 normal and 239 shrunken kernels; 
this is very close to the 3: 1 ratio expected. The fact that the genetic 
factor sh (Sh) is linked with the determinants of aleurone colour 
and structure is extremely interesting. A homozygous shrunken plant 
with red aleurone CC sh sh was crossed with another with col¬ 
ourless aleurone and normal kernel. An Fj individual of this cross. 



SUNT BREEDING 


1249 


grown in the greenhouse during the winter of 1918-19 was selfed; 
and on an ear thus obtained, there were coloured and colourless non- 
shrunken kernels, but all the shrunken kernels were coloured. This clearly 
indicates that there is a linkage of characters. To establish the fact, 
definitely the author made a number of back crosses between F 1 plants 
and the double recessive CC sh sh. Twenty-eight of the ears thus back- 
crossed produced offspring, and their kernels (8326) were distributed as 
follows: 

Coloured non-shrunken . . 136 Colourless non-shrunken.4049 

Coloured shrunken.... 3042 Colourless shrunken . 14S 

These data show, that the factors, C and sh (c and Sh) are linked, that 
is to say, they occur in one chromosome in such a manner, as to be always 
transmitted together. As, however, out of 8326 kernels, 284 showed the 
combinations coloured-nou-shrunken and colourless-shrunk, the linkage is 
not perfect. This is due to the phenomenon known as crossing-over in which 
the chromosomes divide, and the products of the division unite with 
one another in such a way, as to produce an actual exchange of determin¬ 
ants. 

The rupture takes place at a point in the chromosome between C 
and ah (and respectively between c and Sh). 

The cross-over percentage is 3.4. In order to determine the linkage 
relation of shrunken endosperm and waxy endosperm a notirshrunken 
waxy plant of the constitution Sh Sh wx wx was crossed with a shrunken 
starchy one, sh sh Wx Wx. 

Several F x plants were back crossed to double recessive, sh sh wx wx, 
individuals, and 12 ears thus produced, containing a total of 2105‘kernels 
distributed as follows: 

Non-shrunkcn-starchy. . . 220 Shrunken starchy. 833 

Non-shrunken waxy. ... 813 Shitmken waxy.230 

Here there is clearly linkage between the starchy and shrunken 
structure of the endosperm (and similarly between the waxy structure 
and the normal condition of the endosperm). The cross-over percentage 
in this case is 21.8. 

The factor I inhibits the development of the colour of the aleurone. 
The cross II Sh Sh x it sh sh was made, and colourless kernels with normal 
endosperm were obtained. Several F x plants produced by these kernels were 
back crossed to the double recessive, and produced 28 ears, with a total 
of 7294 kernels distributed as follows 

Coloured non-shrunken . . 134. Colourless non-shrunken .... 3525 

Coloured shrunken.... 3509 Colourless shrunken . . • 126 

Here we also have evidence of linkage, with a cross-over percentage 
of only 3. 6. 
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996 - Potato Improvement by HOI Selection in U. S. A. — Steswarx g-., is Utah 

Agricultural College Experiment Station, Bulletin No. i 76 , pp. 3'28, figs. 14. Eogan, 

Utah, Nov. 1920. 

Iii ign, a number of the highest and also of the lowest yielding 
hills were selected and isolated from the Majestic, Bangor and Peerless 
varieties, then being grown at the Utah Experiment Station. In 1912 
the tubers from each hill were cut into sets weighing approximately 
2 or 3 o z. and containing on the average 2 eyes. The sets were planted 
about 15 in. apart with rows 3 ft. apart. At harvest time each hill was dug 
separately and the tubers isolated and later weighed etc. About half 
of the best hills from the best progeny-rows and a few high yielding hills 
from other good rows were chosen. In poor selections, the lowest-yielding 
hills were used as seed. This method of selection was continued from 1912 
to 1919, and is being continued still further and supplemented. Except 
that the poor selections were discarded in 1916, and after 1914, Bangor 
and Peerless stocks .were also discarded on account of inferiority in yield. 

The experiment was so confected as to avoid selection for somatic 
characters and to secure selection for gametic qualities. This was done 
by growing all the best strains for 2 or more years in order to get a prog¬ 
eny test of the power of a strain to transmit its desirable qualities to the 
succeeding generations. 

By 1915 the high yielding strains yielded an average of 301.03 bus. 
per acre as compared with 179.30 bus. per acre for unselected. From 1915 
to 1920 the selcted strain has outdistanced the unselected stock of the same 
variety by more than 100 bus. per acre, except in 1919 when there was a 
difference of only 29.6 bus.; (this wide fluctuation may have been due 
to the extremely unfavourable growing season of 1919). In 1920, how¬ 
ever, the superiority of the selected strains manifested itself, outyielding 
the unselected strain by 168.6 bus. 

Taking the 6-year average 1915-1920, the acre yield of the selected 
steam was 60.9 % greater than that of the unselected, and the average 
size of tuber 24.4 % greater. 

The germination of the selected stain is more rapid, the stand is bet¬ 
ter. the growth thriftier, and diseases less apparent than for the unselected 
potatoes of the same variety. . 

A degenerate strain of highly chlorotic foliage has been isolated, but 
this could not be traced to any diseases. 

997 - Autofertility, Autosterility and Parthenoearpy in Certain Varieties of Fruit. — 

SxAxfbt, M. G., in Sveriges Pomologiska Fdreniw's A rskrift, Year 22, Part 2, pp. 52 * 55 . 

Stockholm, 1921. 

Results of a series of experiments undertaken in 1919, in order to 
study the phenomena connected with autofertility, autosterility, and par- 
thenocarpy. Several varieties of apple, plum, pear and cherry trees were 
examined, and classified as follows 

AtttQ3Tmui& — Apple-trees : Belle de Bbskoop, Bismark, Ross** 
viksapple, Cox’s Pomona, Skovfogdeseble, Signe Telliseh, Arreskov, Well- 
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ington, Savataholm. Plum-trees : Ottomansk Kejsatplommon, Heine 
Claude. Cherry-Trees : Ostheimer. 

Partially autosterile. — AppleArees : Hampus, line’s. Prince 
Albert, Akero, Somxnarkryddapple, Boiken. 

Atjtotertile. — Pear trees: Beurre Did. Apple trees'. Mank’s 
Codlin, Brunsappel, Tompipping, Peasgoods makalosa, James Grieve. 
Plum trees : Bonne de Bry, Stonnirabell fr. Metz, Althanns Heine Claude. 

Parthbnocaspic : I*>rd Giosvenor. 

Partially parthenocarpxc : Keswick Codlin. 

998 - A Large Collection of Wheats in Italy. — lissome, e. o. (Direttore della Cattedm 
ambulante di Agneoltuxa di Saluzzo), in the GiomaU di A^ricoliura delta Domenico ,, 
Vd. XXI, No. 5, p. 195, 1 fig. Piacenza, June 19, 1921. 

The author mentions a collection, made by Sig. Vincenzo Stevano 
of 3,000 varieties of wheat coming from all the countries of Europe, Africa, 
and America. These wheats have been bred by Sig. Stevano in his exper¬ 
iment field at Savigliano (Saluzzo) ; many of the varieties quickly became 
acclimatised, and produced very fine grain. 

After some trials, the author has convinced himself that certain 
foreign wheats, if acclimatised, and bred in Italy, would be successful 
beyond all expectation. The following Table gives the results obtained 
from plots of about 100 square metres during the agricultural year 1918- 
1919, with unselected seed of the 2 nd crop (1917), or of the 3 rd crop (1918). 


Results of growing foreign wheats , or wheats from other regions of Italy . 


Origin of "wheat 

Year of 
production 
of seed 

Veld of 

quint, pe 

in 19x9 

grain In 

r hectare 

in X918 

Date 

of 

ripening 

Preceding crop 

Hungary. 

1918 

26.4 


June 24 

Two year clover 

Hungary.I 

1918 

26.9 

50 

July 1 1 

Two year clover 


1918 

40 

31 

June 27 

Kitchen-garden plants 

Rumania. 

19 X 7 

36.6 

44 

June 26 

Maize 

Rumania. 

1918 

1 38-1 

36 

June 28 | 

I Peas and beans 

Concepeidn (Chile). . . . 

1917 

32 

44-9 j 

July 1 

Potatoes 

Rumania. 

1917 

23.9 

i 

June 28 

Potatoes 


The yield of these wheats (32 quintals per hectare on an average) 
was much larger than that obtained in the neighbouring fields. This 
shows how thoroughly the introduced varieties had become acclimatized, 
and suggests, that excellent results could be obtained from them by 
selection. 

In 19x9, Sig. Stevano was awarded an honorary diploma in France 
with the following inscription " For the creation and cultivation of the 
largest collection of wheats in the world 
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999 - Observations on the Wheats Of Libia.— Scaetta, H , in the Gtornak di A^ricoltura 
della Bomenica, VoJ. XXXI, No. 30, p 235, figs 3, Piacenza, July 2 j., 1931- 

The indigenous varieties of Libian wheat have very excellent qual¬ 
ities (1) the surest means of increasing their development and yield have 
still to be discovered. That is to say, it is necessary to determine The 
best ways of working the land; the most suitable date for sowing; the 
amount of seed per unit area ; the sowing method; the best subsequent 
cultivation. It has been stated that it is useless to plough deeply in Ti¬ 
bia, seeing that the native, who has cultivated cereals for centuries, has 
always used a rudimentary plough, and never seen any necessity for alter¬ 
ing his primitive technique. It has further been said that deep ploughing 
encourages straw-growth to the detriment of grain production. 

The large-scale experiments made by the author at Dema have de¬ 
monstrated the undoubted superiority of deep ploughing (18-20 cm.), 
executed with a modem implement, as compared with the rude efforts of 
the Libian agriculturist. The beneficial results are, however, not very 
noticeable in the first year, as the ground has practically to be cleared, but 
are most recognisable in the 3 rd and 4 th years. Other conditions being 
equal, the best time for ploughing is before the rains. 

Early sowing, at the beginning of the wet season, or even before, has 
nearly always been successful. Broadcasting (with 35-40 kg. of seed per 
hectare) is to be recommended, on account of the free tillering of the best 
Libian wheats (Mogarbia and Misko). In a dry country strong tillering 
is much to be desired, especially as it is associated with greater develop¬ 
ment of the root system. 

The natural inclination to tillering has been greatly encouraged by 
moulding up, which makes the outside culms grow almost as much as 
the central ones. By this operation, the food supply of the grain is 
increased, and a heavier crop obtained. In fact, in some of the oases 
in South Tunisia and Algeria,the natives both earth up and hoe their 
wheat. 

In Libia, wheat is encouraged to tiller by the mildness of the winter, 
which allows it to grow uninterruptedly until the spring, when the sud¬ 
den rise of the temperature, together with the prevalence of the warm south 
winds, induce it to shoot up rapidly. This is the critical period for the crop, 
aud every effort must be'made to keep the ground moist, and increase 
the absorption capacity of the plants. 

When a bad season is anticipated, wheats with a short vegetative 
cycle, moderate tillering and average yield (such as Screisra and some 
Tripolitan varieties) should be chosen, but when it is difficult, or even im¬ 
possible, to forecast the weather, the colonist will do well not to confine 
himself to one single variety, but to sow several, selecting some with a 
longer vegetative period and high yield, and others with a short growing 
period and a lower, but more certain, yield. 


(1) See R. March 1921, No. 282. (lid.) 
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xooo - Trials Of Strampolli Wheats in Italy. — Josa, G., in UliaUa Agricola , Year 58, 
No. 6, pp. 163-171, figs. 6 Piacenza, June 15, 1921. 

Strampelli wheats (i) can be divided into 3 groups:— 1) Types for 
intensive cultivation, suited to North and Central Italy; in this group, 
there is only “ Carlotta Strampelli "; 2) types for dry climates; these have 
been created chiefly for the Apulian region ; the chief varieties are " Apu¬ 
lia ", “ Cervaro ", “ Dauno ", and “ I/uigia Strampelli "; 3) more recently- 
created varieties for which the best environment has not yet been deter¬ 
mined ; here belong Varrone, Ardito, Riccio, Bersagliere, and Potenziani. 

As “ Carlotta Strampelli " had been widely tested, and always with 
success in North and Central Italy, the author wished to try it also at aver¬ 
age in the Southern Apennines where the climate is not excessively dry, 
the soil of the plateaux or of the regularly-sloping hills is moist, and where 
there are artificial meadows, and agricultural operations are carefully car¬ 
ried out. Prof. Azimonti (2) has already tried this wheat with complete 
success in the High Valley of the Agri in Basilicata. Equally satisfactory 
results were obtained by the author, as is shown by the following figures 
giving the yields of Carlotta Strampelli and the other varieties tested. 

Test at Campobasso (altitude 680 m). — Hilly ground, well-prepared; 
the wheat followed a manured maize crop; complete fertiliser with super¬ 
phosphate and sodium nitrate in the spring:— Carlotta Strampelli, 15.40 
quintals per hectare ; Noe 14.70; March wheat 6.90. 

Test in the Commune of Boriano (altitude 500 m), — Damp, fertile 
plateau soil; the wheat followed manured maize : — Carlotta Strampelli, 
12.5 quintals per hectare ; local Solina, 9.15 quintals. 

According to the description furnished by the " Stazione di grani- 
coltura di Rieti", the above-mentioned wheats for dry dimates had the 
following characters :— 

Apulia comes from the cross Rieti + Awned Spelta. The ear is white, smooth, glisten¬ 
ing, slender; the awns are thin, scarcely 5-6 cm. in length, and parallel to the axis. Fertile 
spikelets 19 to 23 in number, with strong, well-dosed, keeled glumes provided with a short, 
triangular, pointed beak. The kernels number from 31 to 46 per ear, and are reddish in 
colour, convex, pointed, with entirely starchy fracture. Weight of 1000 grains 47-5 gn*.» 
weight of hectolitre 80.6 kg. This wheat is excellent for bread-making. Used in the pro¬ 
portion of 79.20 % (bolter No. 120). It is a variety that does not shed its seed easily 


(1) See G. PATAjtffe, The Selection of Cereals in Italy, in JR., June, 1916, pp. 777 - 787 ; 
JR. Feb 1919, No. 152; July-August 1920, No, 732; Sept. 1920, No. 851; Oct. 1920, 
No. 956; Nov.-Dee. 1920, No. 1079. For tests of other varieties in Molise, see R. July 1921, 
No. 718. See also: N. Strampelli. Su alcuni risultati conseguiti mediante l’ibridazioneela 
selezione delle piante agrarie, in Aiti del LVIII congresso degU agricoUori italiani, April 
1918. — Idem, Breve riassunto dei lavori della JR. Stazione sperimentale di agricoltura a 
Rieti; in BoUettino della SocietA de%li agrtcoliori italiani, Oct.-Nov. 1918. — Idem. Altre 
variety di frumento ottenute nella Stazione di granicoltura di Rieti. Piacenza, Federazione 
italiana dei Consorzi agrari, 1920. {Ed.) 

(2) Eugenio Azimonti : I gram dello Strampelli nel Mcszogiomo Piacenza, Federazlone 
Italiana dei Consorzi agrari, 1920. {Ed.) 
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Campomarino 


Guglionesi 


Portocannone 


/ Apulia. 

i Cervaio .... 

J Datrao. 

j 1 /uigia Strampelli 
/ Bianchetta. . . 

\ Saragolla. . . . 

i 

/ Apulia. 

I Cervato .... 

J Dauno. .... 
v t/uigia Strampelll 
/ Bianchetta. • . , 
\ Caccavone. . . . 

i Apulia. 

Oervaro . . . . . 
\ lytiigia Strampelli. 
\ Bianchetta . . . 


9.86 
10.60 
I4-3I 
10.36 

11.3° 

14.90 

11.02 

3.08 

8.18 

6.50 

6.50 

6.66 

5-90 

6.11 

6.67 

4-73 
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Cervaro was obtained from a mixture of hybrids sown in 1908 in Capitauata, and cho¬ 
sen from plants that resisted the drought of that year. It is soft, has tail straw, abundant 
leaves, is awoless, white, and smooth. Kernels very large. Flour return very high. Re¬ 
quires rather deep soils. 

Dauno comes from the same source as Cervaro. Hard, with fawn-coloured, smooth, 
compact ear, and strong awns 14-17 cm. long, which adhere to the ear. Glumes with pro¬ 
nounced keel and triangular short beak. Kernels 36-50 per ear, 18-22 fertile spikelets. 
Fracture wholly flinty. Weight of 1000 grains 47.6 gm. Weight of hectolitre 79.6 kg. 
specially suited for making alimentary pastes, etc. 

Luigia Strampelli has the same origin as the two preceding wheats. It is soft, 
has a white, smooth, awnless ear, with some sign of very short awns on the external glumes 
neai the tip. Glumes with prominent keel and blunt beak. From 18-22 fertile spikelets 
per ear; 36 to 53 kernels per ear, fracture starchy. Weight of grains: 76.8 kg. per hecto 
litre. It gives 82 % of excellent flour for bread-making. * 

According to the author, Apulia and Luigia Strampelli appear to 
be somewhat susceptible to rust, and have a tendency to lodging on soil 
that is richer than usual. Dauno is hardy and drought-resistant, as well 
as less exacting in its requirements than most hard wheats. 

The wheats for dry climates were tested under precisely the same cul¬ 
tural conditions as those under which cereals are grown in Apulia, viz., 
they were sown after base fallow, or an annual crop of leguminosae which 
had received a dressing of superphosphates or ploughed in without manuring. 
The seed was broadcast, 130 kg. being used per hectare. The results 
obtained are given in the accompanying Table (page 1254). 

The year these experiments were carried out (1919-1920) was parti¬ 
cularly unfavourable to the growth and ripening of wheat, but as on an 
average, other years have been no better, the above results cannot be 
regarded as exceptional. According to them it appears that, in arid 
climates, the Strampelli wheats aie not markedly superior to the local 
varieties. 

Dauno can even be mistaken for one of these varieties, red Saragolla, 
or Saragolletta, which is cultivated in the Lower Apennine district of Capit- 
anata (the ancient Daunia), and in the lower part of Molise. 

IQOi - Topping Of Wheat. — Succi, A., in L'ltalia agricola, Yol. 58, No. 7, pp. 107-204 
figs. 4. Piacenza, July 15, 192*- 

For some decades, the author has made observations upon the growth 
of wheat, and during several years in succession, he made direct exper¬ 
iments with a view to ascertaining the effect of topping. 

In 1917-1918, he carried out his experiments on Vh,morin wheat 
(a variety which is resistant to lodging), at 3 different stages, in order to 
be able to cut back either the two basal leaves, the two central leaves, or 
the two apical leaves, respectively. The times selected were 

1) When the tallest stalks, with their leaves, when extended, meas¬ 
ured 50-55 cm.; the lowest intemode being developed and the second 
just visible (April 17). 

2) When the tallest stalks, with their extended leaves, measured 
85 cm., and the two first internodes were completely developed (5 cm. 
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and 6 cm. from the top), as well as all the blades, except the one at the top 
of the plant (May 2). At this time, the wheat was cut back twice, to 30 
and 40 cm. respectively at>ove the level of the ground. 

3) When the apical shealth began to grow turgescent from the 
formation of the ear or, as the peasants say,“ takes the form of a spindle " 
(May 17). 

In any case, only the laminae were clipped, and these were cut just 
above the ligule of the highest stalks. The injurious effect of topping 
is shown by the following Table. 


Effect of topping wheat at 3 different periods . 


4H 

1 

Topped 

| 

Topped 

Topped 



April 17 


may 2 

May 17 





1 Topped 






Topped | Control 

1 10 

to 

Control 

Topped 

Control 



1 


130 cm. 

r 

45 cm. 

- 

- 

- — 

Weight of 100 grains ... 

gm. 

3-9 

48 

1 

I 3-3 

4.3 

4-4 

3-3 

4-3 

Number of grains per ear . . 


29*0 

390 

250 

26.0 

32*0 

31-0 

33 -o 

Weight of grains per ear ... 

gm. 

1.10 

1 79 

0.83 

1.12 

1.41 

1,02 

1.42 

length of ears. 

cm. 

8.4 1 

92 

73 

7.6 

8.3 

8-9 

#.7 

Aborted spikelets per ear . 


38 

2.2 

6.0 

5-3 

3-4 

4-1 

4 -o 

length of stalk. 

length of fully-developed lam¬ 

cm. 

115.4 

1236 

211.6 

123-5 

128.4 

124.0 

130.0 

inae . 

| 



: 





2 apical laminae ■ • • 

cm. 

1 66.7 i 

66 8 

39.8 

54.6 

66.5 

28.7 

65.* 

2 central laminae . 

» 1 

1 51-2 . 

73-4 

4.6 

257 

70.7 

74-o 

75-8 

r vasal lamina. 


1 9 - x ! 

260 

12-5 

24-3 

28.0 

27.0 

28.0 


These results prove that topping constantly decreased the average 
yield of each stool, either by reducing the number of kernels in each head, 
or by lessening the unit weight. Less harm was done by the second top¬ 
ping (May 2). The chief effect of the early topping (April 17) was to re¬ 
duce the number of kernels, and the last one (May 17) chiefly caused a 
diminution in the weight of each kernel. 

The decrease in the weight of the grain follo\ping the first topping 
took place at the expense of the size and%ot of the nutrition of the grain, 
whereas by the 3rd topping, it was typically the nutrition of the grain that 
was affected. 

The decrease in the number of grains must not be attributed to a va¬ 
riation in the number of the axils of the stalk (which is a character differ¬ 
ing according to the variety and is independent of growth conditions; thus 
the lodging resistant Vilmorin has 2), but to the number of fertile spike- 
lets, this being one of the characters most easily affected. 

It is interesting to consider the effect of topping upon lodging (1). 


(1) See July-August 1920, No. 741. (M.) 

fun] 
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The Flench authors agree that topping increases resistance to lodging, 
but Succi thinks that their conclusion is somewhat hasty, for this effect 
may be obtained by: — i) Strengthening the base of the stalk; 2) reducing 
the weight of the leaves and ears. In Street's experiments, topping had 
the second effect, but not the first. The operation of May 2 certainly 
increased the resistance of the wheat to lodging, but at a heavy price. It 
is very doubtful whether the advantage obtained counterbalanced the 
decrease in the yield and the inferior quality of the grain, seeing that the 
1st topping reduced the yield by 38 %; the second diminished it 20 % 
or 41 % (according to whether the stalks were cut back to within 45 or 
30 cm. of the ground), while the third, not only reduced the quantity of 
the yield by 28 %, but also had a bad effect upon its quality (1). 

In any case, the topping, that is likely to give the best results, that 
is to say, to do the least certain injury and confer the maximum benefit, is 
the one carried out on May 2, when the laminae only were cut, and these 
to within 45 cm. of the ground .This agrees with what long experience has 
made the general practice, where it is the established custom to top wheat 
in order to increase its resistance to lodging. 

1002 - A New Method of Determining the Increased Yield of Permanent Pastures 
in Germany. — Schubert, Bericht im Sonderauschluss fur Wiesen und Dauerweideu 
in Mitteilungen des JDeutschen Landwirtschafts^esettschaft, Year XXXVI, Part 22, 
pp 33 ^- 339 - Berlin, May 28, 1921. 

There are always considerable difficulties in evaluating pastures, and 
especially in determining the effect produced upon them by fertilisers, 
because the grass crop can only be estimated indirectly by the condition of 
the grazing stock. This is the chief cause of error, as the individual 
peculiarities of the animals, are seldom taken sufficiently into account. 

Many methods are used for comparing areas of pasturage that have 
been manured and treated differently. The most usual is to divide them 
into plots of the same size and to make the lots of grazing animals as homo¬ 
geneous as possible. 

The great difficulty in such cases is the choice of the stock, for few 
animals are alike in their power of turning their food to best account • 
“ Futterverwertung ”, or making most use of the pasture " Weideausnutz- 
ungvermogen ,> . Further, such experiments are often interfered with by 
the withdrawal of some of the animals (either on account of sickness or 
other causes), especially if the herds happen to be small. Other factors 
affecting the experiments are variations in temperature, drought, etc., 
to which animals react differently. 

The author tried another experimental method at Nesshof (Kaibsheim, 
Wurtemberg), and used only one herd of animals, which grazed the djffer- 


(1) Cutting back wheat with a sickle has a very variable effect upon its lodging, according 
to the date at which the operation is carried out. Succi found that rather early topping 
increases the tendency to lodge. — See: A. Succi, I*a faldatnra primaverile del frumento 
coltivato per seme, in VItalia agricola, 1912, p. 331. 
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eat plots in succession. By this means, all errors due to dissimilar util¬ 
isation of the forage were eliminated, and it was only the after-effects of 
the latter «Buttemachwirkung » on the time of passing from one lot to an¬ 
other that could interfere with the results of the experiment; further, these 
could be lessened by moving the stock from plots that had been little 
manured, to others which were in a good condition. 

The method is as followsThe enclosed plots to be grazed in suc¬ 
cession must be as similar as possible in physical condition, taking the state 
of the vegetation into account. The herd chosen ought to be accustomed 
to the pasture for at least 14 days before the beginning of the experiment. 
The grazing results are estimated in the first place by weighing the animals 
and measuring the milk yield. The calculation is completed by estimat¬ 
ing FaxkE's “ Weidetagseinheiten 99 (daily grazing units), i. e., the amount 
of forage required to produce 100 kg. of live weight in 24 hours ; by this 
means, it is easy to detect any possible defects in the pasture. Supposing, 
for instance, that for some reason, the herd has to graze on one of the ex¬ 
periment plots longer than was intended, the increase in live weight and the 
milk yield must unfailingly diminish without the productivity of the pas¬ 
ture being necessarily lower. In such a case, the daily grazing units will 
prove that the pasture has produced more grass in proportion to the longer 
time the stock has been kept on it. 

The conversion of the " Weidetagseinheit ” into money value is un¬ 
necessary since the pecuniary return is sufficiently shown in the calcula¬ 
tion of increase of weight and milk yield. 


Site of the experiment 
and 

fer tilise r per hectare 


MUMfeldweide 0 • 

6 quintals of ka- 
initatMO marks 
per quintal, 6 
quintals of basic 
slaget 5.80 marks 
per quintal 

lMtiklfeldweide 3 . • 
6 quintals of ka- 
init, 6 quintals 
basic slag, 1.5 
quintals sulphate 
of ammonium at 
sy4o marks per 
quintal 
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The accompanying Table gives a summary of the data obtained in 
1916 in an experiment made with milch cows to determine the effect of 
manuring with a nitrogenous fertiliser, and demonstrating that practical 
results can be obtained by this method. 

1003 - A Comparative Study of the Composition of the Sunflower Maize Plants at 

Different Stages Of Growth (1). — Shaw, R. H., in Journal of Agricultural Research, 

V 61 . XX., No. 10, pp. ^86-792, Bibliography of 7 works. Washington, D. C. February 

15, 1921* 

The sunflower plant is gaining recognition as a silage crop in certain 
of the northwestern States where climatic or soil conditions are not always 
favorable for the maturing of maize for silage purpose. In some sections 
also there is a growing feeling that sunflower silage offers a Acre profitable 
feed than maize silage, because of the greater yield that may be obtained 
per acre. 

The Dairy Division is making an investigation of sunflower silage. 
This paper, which is the first of a series, presents the results of a study of 
the chemical composition of the sunflower plant at several different and 
distinct stages of its growth as compared with that of maize grown under 
similar conditions. The purpose of the study is to assist in selecting the 
proper stage of maturity for ensiling. 

Tables I and II give the results of the chemical work on the whole 
plants. The figures for total protein, albuminoid protein, reducing su¬ 
gars, non-reducing sugars, and starch are based on the dry matter. 


Tabxe I. — Composition of sunflower plant 
at different stages of growth . * 

(Giant Russian Variety ). 


Stage of maturity 

Moisture 
in fresh 
material 

■ 1 

W V 

Moisture free basis 

Total 

protein 

Albumi¬ 

noid 

protein 

Reducing 

sugars 

Non 

reducing 

sugars 

Starch 


% 

% 

% - 

% 

% 

% 

% 

3 feet high. 

8-1-87 

15.13 

8.59 

8.00 

12.36 

19-08 

0.63 

6 feet high. 

86.02 

13-98 

8.01 

7-37 

18.95 

15-63 

4.61 

First flower. 

84.09 

15.91 

7.04 

8 35 

15.96 

8.43 

4-34 

Rays ready to fall. • 

83.90 

16.10 

9.44 

7.89 

13-23 

3.01 

0.20 

Rays dry and partly 








fallen. 

75.58 

24.42 

6.80 

6.22 • 

8.96 

I.40 

0.84 

Rays all fallen - • * 

74.37 

25-63 

7-°3 

6.09 

6.99 

O.89 

1.66 

Seeds hard and ma- 








ture. 

69.68 

30.32 

5-90 

5.04 ; 

4.15 

I.47 

1.90 


(x) See; R., April X 9 i 9 * No. 493 ; October, 1930, No. 1008, J?., Match, 1921, No. 289; 

August 1921, No. 8x9. [Ed,) 
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Table II. — Composition of maize at different stages of growth . 
• (Boone County White Variety) 



Moistme 



Molbtuie free basis 


tage of maturity 

in 

frith 

material 

Dry 

mattei 

Total 

protein 

Albu¬ 

minoid 

piotern 

Reducing 

sugars 

Non 

reducing 

sugars 

Starch 


% 

% 

% 

% 

%" 

% 


3 feet high. 


15*79 

ri.14 

10.26 

14.69 

2.73 

1.52 

4 y 2 to 5 feet high . 

85.14 

14.86 

9 ,42 

8.14 

16.69 

3*23 

1.66 

Just tasselmg - • 

81.65 

18.35 

9-90 

6-59 

13*13 

1,85 

1,29 

Just silking. 

81.56 

18.44 

8 95 

6*73 

18.23 

1.30 

0.86 

Kernels forming f - • 

8l 20 

18.80 

8.Q9 

638 

20 37 

5*14 

3*45 

Milk stage.. 

Silage stage (one half. 

77.0 

! 

| 22.40 

l 

8-97 

6.30 

17*59 

4 * 5 i 

2.87 

milk, one half glazed) 

68.69 1 

31*31 

7*31 

6.23 

10.03 

2.81 

24.00 

All glazed . • • • 

64.22 

35 . 7 S 

6.32 

5.62 

8.50 

5-39 

24.78 

Ready to shock . . 

59-79 

40.21 

7.0Q 

6.14 

7.71 

a.73 

21.66 


The dry matter in each increased gradually and consistently through¬ 
out the entire period of growth. 

There is no great difference in the percentage of proteids in the two 
plants, but it is slightly in favour of the maize. 

The reducing and non-reducing sugars in the sunflower declined some¬ 
what irregularly but persistently during the growth of the plant. In the 
first stage there was about one and one-half times as much non-reducing 
sugars present as reducing sugars. This relation was quickly changed, and 
in the latter stages the reducing sugars exceeded the 11011-reducing. 

The percentage of starch in the sunflower is small and rises and falls 
irregularly throughout the growth of the plant. 

The reducing and non-reducing sugars in the maize plant rise and fall 
but with a marked upward trend during the growth of the plant until the 
stage is reached there the kernels are maturing, when a »sudden drop oc¬ 
curs. The percentage of reducing sugars is always far in excess of the non¬ 
reducing sugars. 

The starch rises and falls until the kernels are maturing, when a sud¬ 
den rise occurs. 

The chief difference between the two plants at the silage stage lies 
in the amount and character of the carbohydrates. 

From the results obtained in this study it would seem that the best 
stage of maturity for ensiling the .sunflower plant is when the rays of the 
flower have become dry and are falling. 

1004 - Note on Some Recent Researches on the Cotton Plant In the West Indies with 
Special Reference to St. Vincent* — REASON, T. O. (Imperial Department of AgUcul- 
ttnre), in West Indian Bulletin , Journrl of the Imperial A truuUwal Department for the 
West Indies, Vol. XVIII, No. 4, PP 1*1-197, pi. ?, Tables i, bibliogr. ol 5 works. 
Bridgetown, Barbados, 

Report of series of investigations carried out in St. Vincent under the 
direction of $. C. Harland to ascertain the factors which limit the yield 
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of seed cotton in the West Indies. The methods adopted were to a large 
extent those employed by Dr. L. Baels in Egypt; graphical methods 
were extensively used, and the results subjected to statistical treatment. 

I. — Eire History. — In an attempt to secure precise knowledge 
of the relative importance of the factors controlling: a) The number of 
buds produced by the plant; b) the number of buds becoming flowers; 
c) the proportion of flowers producing bolls, Hareand undertook to trace 
the life history of the cotton plant in St. Vincent. Eor 3 seasons (1916-19) 
the number of flowers and bolls opening daily in each of the manurial 
plots was determined and the records presented in graph form, and from 
them the average flowering and boiling curves for the 3 seasons were 
constructed. 

Inspection of the flowering curves of the 3 seasons shows that they all 
commenced at the end of the 9th week from sowing. The date on which 
the first flower appeared, however, was in every case the 57th day 
after sowing, but the rate of flower production was not sufficiently large 
to be indicated in the curve till the end of the 9th week. The uniformity 
of this interval is most remarkable; it will be evident that it is independent 
of the variations which occur in the weather from season to season, and 
therefore it is in no way correlated with the factors determining the rate 
of vegetative growth of the plant. 

The commencement of the boiling curve is 7 weeks later than that of 
the flowering curve, and a similar period separates the dates of their res¬ 
pective crests. 

, In estimating the number of bolls from each plot, a separation had to 
be made between diseased and healthy bolls. The convention adopted 
was to count as healthy only those which were less than half diseased. The 
factors responsible for the fluctuations in figures during the 2 seasons are 
referred to later. 

This phase in the investigations has produced some useful information 
which may be summarised as follows1) If the date of sowing be known, 
it can be estimated with certainty when most flowers and bolls will be 
produced, and when the crop will be finished; 2) practically 50 % of the 
June-July planted crop may be lost through bud-shedding ; 3) during the 
51 days of the life of the boll, the period of greatest susceptibility to 
shedding occurs in the first 3 weeks,. 

II. — Manuriae Experiments. — Twenty-four plots (3 series of 8 

and acre each) received the same treatment year after year. The na¬ 
ture of the treatment, and the mean yield of seed cotton per acre is given 
as followsnitrogen as sulphate of ammonia (30 lb. per acre) 607 lb.; 
phosphorus as basic slag (40 lb. per acre) 607 lb., potash as sulphate of 
potash (30 lb. per acre) 730 lb., phosphorus (40 lb) + potash (30 lb), 
856 lb.; nitrogen (30 lb.) + phosphorus (40 lb.) + potash (30 lb), 609 lb.; 
cotton seed meal (600 lb. per acre), 593 lb.; cottonseed meal + phosphate + 
potash, 733 lb.; no manure 514 lb. This shows a % gain over no ma¬ 
nure of +18, +18, +42, +28, +30, +15, and +42 % respectively. It 

[!••#] 
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is pointed out that the disease known as red-leaf in St. Vincent 
is most prevalent on the plots receiving no potash (1) (This has been 
conformed in America). Manures, however, seem to have no effect 
whatever on the time of maturing of the crop. 

III. — Environment. — According to Baixs, the formation of 
the absciss layer which precedes the shedding of both buds and bolls is 
most probably brought about by a water deficiency, and as a consequence, 
this shortage prevailed whenever the loss of water by transpiration from 
the leaves exceeded that absorbed by the roots. Some recent investiga¬ 
tions on the premature dropping of young fruits of the Washington Navel 
orange (Hodgson R. W. Univ. of California Publication in Agricultural 
Science > Vol. Ill, pp. 37-54, Sept. 1917) and Hari^and’s experiments in¬ 
dicate that the same factor is probably responsible for much of the shed¬ 
ding of buds and bolls in St. Vincent; practically 50 % of the June and 
July planted crop was lost in 1916-17 from bud shedding and also in 
1918-19. 

It has been clearly demonstrated that the periods of heaviest rainfall 
were followed by enormous shedding of both buds and bolls, but the inter¬ 
pretation of the relationship between the intensity of the rainfall and 
shedding is, however, less thoroughly established. 

IV. — Fungus diseases. — As shown above, the 50% loss from shed¬ 
ding of buds is practically all due to physiological causes (occasional excep¬ 
tions due to external boll diseases (Bacterium malvacearum ). Of the re¬ 
mainder of the potential crop 50-60 % is lost annually from the effect oi 
diseases and physiological shedding of bolls. An estimate of the relative 
importance of these two factors cannot yet be formed, but an examination 
of the condition of certain bolls, which dropped in November 1916, is/M 
interest* affected by internal boll disease 64 %; affected by external 
boll disease 21 %; healthy bolls 14.8 %. The loss, therefore, sustained 
from fungus diseases, cannot be considered as important a factor in reduc¬ 
ing crop production as the physiological factors. 

V. — Spacing experiments. — Apparently the production of flowers 
is decreased if the outer nodes are suppressed by close planting. — Har- 
Und undertook a series of experiments, in which 2 plants per hole instead 
of the normal 1 plant, were left in alternate rows. Results showed that 
though the production of flowers per plant was not sensibly altered by 
this spacing, yet the number of bolls per unit area was 26 % greater. 

VI. — Comparison between experiments in St. Kitts (2) and 
St. Vincent. — Manurial experiments have now been in operation in St. 
Kitts for some 17 years, conducted by F. R. Shepherd, on lines very si¬ 
milar to those in St. Vincent. The results are, however, of an entirely 
different nature. It may be noted that the yield of seed cotton in St. 
Kitts may exceed that obtained in St. Vincent by as much as 60 % in a 
normal year, and unlike the latter, a second picking is frequently obtai ned 


(1) See R., April 1919, No. 461. {Ed.) 

(2) See R., Feb. 1919, -No. 197. {Ed.) 

[imj 
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Up till now the effect of fertilisers on St. Kitts' land was negligible, but 
they begin now to have a laiger significance. 

A comparison between the flowering curves for 1917-18, and 1918-19 
shows a striking similarity between the form of curves for the.two islands, 
indicating a distinct resemblance between the life history of the plants. 

Precise data as to the amount of loss sustained from bud shedding is 
not available for St. Kitts, but, according to available information, the 
loss from bud and boll dropping is much less here than in St. Vincent. 
The most potent factor determining the loss from physiological shedding 
is evidently in St. Kitts environmental aridity, whereas in St. Vincent it 
is the reverse; it is, however, evident that the loss of the major part of 
the crop in both cases is through physiological shedding. The explana¬ 
tion of the differences in the amount of shedding in the 2 islands is not ap¬ 
parent. A factor which may be partially responsible is the spacing in 
St. Kitts where there are 5 300 plants to the acre compared with 4356 
in St. Vincent. The loss from diseases is relatively small in St. Kitts. 

1005 - General Survey of Rubber Situation in 1921 . — Girard, m. e. (Admimstiateur 
< 1616 gu 6 des Plantations de Suzannah et d’An-I,ocj ancien President p. i. du Syndicat 
des Planteurs de Caoutchouc de rindochine), in BuUeltn des Caoutchoucs de I'Institid 
Colonial de Marseille, Year 1921, No. 2, pp. 37-48. Marseilles, 1921. 

The author emphasises the fact that it is unreasonable to suppose 
that former rubber plantations are likely henceforth to prove worthless 
as a result of the present industrial crisis, and that it is improbable 
that the latest market sale prices at present below the cost price in the 
majority of the plantations will last indefinitely. In fact it is logical to 
imagine that probably the excessive rates will tend to limit the length 
of the critical period, and that a rise in market price may be counted on, 
certainly before the end of 1922, and perhaps sooner if the planters co¬ 
operate in the rectification of matters. 

Ymu) of rubber. — The check to the extension of rubber plan¬ 
tations, due to the depreciation in sale price of rubber following directly 
on the appreciable reductions necessitated through the war naturally 
has an important bearing on future prospects. In addition to this, 
unlike the crude products coming from other trees and shrubs taken 
as a whole, the Heveas never give sufficient rubber to make planting a 
paying proposition until the trees are several years old. To rectify the 
present state of affairs will, therefore, take some years. 

For some time yet, the area planted with Heveas will remain limited 
to the existing 3 000 000 acres (1200 000 hectares) in the various countries 
suited to its cultivation; and it is hardly probable that new trees can be plan¬ 
ted at a reasonable cost for at least another 10 years, and even then as has 
been noted above it would be some years later before the yields from these 
newly planted trees would have any effect on the market prices. 

The method of daily tapping employed continuously on the same plan¬ 
tations has often been followed by diseased bark and finally the destruc¬ 
tion of the trees. This accounts to some extent for the decrease in pro- 
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duction at present, and indicates the probability of a still further decrease : 
doubtless this will be altered in due course, but very gradually. It may 
be deduced from these facts that the maximum yield has already been 
reached and that now the average yield taken as a whole for plantations 
where daily tapping is employed, will be only about 290 kilos per 
hectare. Exceptional plantations certainly exist, and as much as 500 to 
600 kilos have been obtained but a radical change in methods of 
exploitation will be necessitated to make this a general rule. Considering 
the time taken to effect this change, the total yield expected for the 
next few years from 800 000 to 1 200 000 hectares is estimated at from 
240 000 to 360 000 metric tons. 

Excluding the probable decrease in production hitherto mentioned, 
the following approximate estimate has been determined referring to the 
total world production of rubber (in metric tons): — 1921,320 000; 1925, 
385000; 1929, 530000; 1932,670000. 

Consumption op rubber. — In collective data with reference to 
the consumption of rubber it has been estimated that taking the 
production in 1921, including rubber consigned on arrival, that purchase 
directly on important private stocks which are due to be liquidated in 
consuming countries and also the enormous quantities of manufactured 
goods used previous to and during 1921, the totaL consumption amounts 
to approximately 350 000 metric tons. 

The average annual rise in consumption during the last six years 
was 20 % ; but no more than 10 % can be counted on for some time. 

Estimates based on these calculations are as follows: — (in metric 
tons):— 1921, 350000; 1925, 511000; 1929, 746000; 1932, 992000. 

These moderate estimates with reference to the consumption for 
the years 1921 to 1932 do not, however, correspond with the possibilities 
of production under the most favourable circumstances M. Girard, 
therefore, bases his estimates for consumption, on the reduced production 
rate, i, e. taking 270 000 metric tons as the total production for 1921 
instead of the amount indicated in the production estimated (see above). 

Following this system of calculation and the average annual rise in 
consumption as 10 % the following estimate is obtained. 



Consumption 

Production 

.. 

270 000 

270 OOO 

.. 

1 495 OOO 

390 OOO 

1929. 

720 OOO 

530000 

.. 

958 OOO 

670000 


The present crisis could certainly have been prevented if the planters 
had made adequate previsions before hand, and it is believed that the re¬ 
turn to the normal state of affairs will be hastened if they adopt exploit- 

[ms] 
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ation methods as advised and which it appears will be put forward 
shortly. 

In order to facilitate the verification of the figures of the numerous 
published statistics, the following tables have been compiled to show 
the world production 1900 to 1920 and the area covered with rubber 
plantations : — 


Taber I. — World rubber production 1900 to 1921. 

(Reproduced from " Le Caoutchouc ct la Gutta-Pei cha ”, No 190, Dec. 15, 1919.) 


Year 

No. of plantations 

Brazil 

Other 

countries 

Total 

Difference 

% 

1900. 

1 

4 

26750 * 

27 138 

58890 


1901. 

5 

30300 

24 545 

54850 

+ 1-7 

1902 . 

8 

28700 

23 632 

52340 

— 4*5 

1903 . 

21 

31 IOO 

24 829 

55 950 

-f* 6.8 

1904 .. 

43 

30 OOO 

32 077 

62 120 

4 * TI.O 

1905 . 

145 

35 000 

27 OOO 

62145 

+ O.O4 

1906. 

510 

36 OOO 

29 700 

66 210 

4- 6.5 

1907 . 

I 000 

38 OOO 

30 OOO 

69 OOO 

4- 4*2 

1908 . . 

1 800 

39 OOO 

24 600 

65 400 

- 5*2 

1909 ■ • 

3 600 

42 OOO 

24 OOO 

69 600 

1 + 6.4 

1910. 

8 200 1 

! 40 800 

21 500 

70500 

1 + 1-2 

I9XI. 

14 419 

1 37 730 

23 OOO 

75149 

+ 6.5 

1912 . 

28 518 

42 410 

28000 

98928 

+ 31-6 

1913 . 

47 610 

39370 1 

1 21 452 

108440 

— 9.6 

1914 . 

7 i 380 

37000 1 

12 OOO 

120380 

+ n.o 

*915 . 

107 867 

37 220 

13 615 

158702 | 

+ 31.8 

1916... 

152 650 

36 500 

I2448 

201 598 j 

4 - 27*0 

1917 . 

213 070 

39 370 

13258 

265 698 

4 - 31*1 

1918. 

| 200 950 (2J 

30 700 

9929 

241 579 

~ 9.0 

1919 to. 

1 339 000 (3) 

33 000 

IO OOO 

382 OOO 

4 - 51*1 

1920 (i). 

350 000 

1 

30 OOO 

TO OOO 

390000 

4- 3.0 

!_ 


(1) Estimate. — (2) Amount exported.— (3) Including 55000 tons from 1918. 


Apparently the percentage rise in production for 1901 to 1911 
inclusive was on the average 3.1, and from 1912 to 1920, 23.9 and for the 
entire 19 year period, 11 %. There was practically the same develop¬ 
ment as regards consumption, but this showed only a rise year by year. 
With the introduction of mechanism, electricity and increase in comforts 
in general it will rise in proportion to the demand. 

Tracing the rise and fall as regards production, the increase from 1915 
to 1920 has been regular which is worthy of special notice, but the difficul¬ 
ties in exportation in 1918 engendered a restricted market of goods. 

Consequently, difficulties in freightage have led to the belief in an im¬ 
mediate absorption capacity which in reality does not exist at this moment 
venig to discount limitations. It is, without doubt, this erroneous esti¬ 
mate which has led to the idea of exaggerated stock in America and in 

[*••*] 
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Table II. — Area planted with rubber {in acres). 







Total per year 

General Total 

Yearly 
increase °j 





1 

tons 

tons 


in 

1905 

and previously planted 

Ii6 500 

116 500 

— 

9 

1906 

» 

9 

9 . 

XI 7 700 

294 200 

139.6 % 

» 

1907 

9 

9 

9 

212 350 

506 550 

72.I 

» 

1908 

9 

9 

9 

180 800 

687 350 

35-6 

9 

1909 

» 

9 

9 

173 800 

86l 150 

25-3 

» 

1910 

» 

9 

9 

261 400 , 

I 122 55° 

3°*3 

» 

IQII 

» 

9 

» 

382 800 j 

r 505 350 

34 * 1 

» 

1912 

» 

9 

9 

312 OOO 1 

1 817 350 

20.7 

9 

1913 

» 

9 

9 

204 4OO 

2 021750 

11.2 

» 

1914 

9 

9 

9 

159 300 

2 181050 

7.8 

9 

1915 

9 

9 

9 

112 700 

2 293 750 

52 

9 

1916 

9 

9 

9 

165 200 

I 2458950 

7-2 

9 

1917 

9 

9 

9 

152 400 

1 2611350 

6.2 

A 

1918 

9 

9 

9 

» I48 600 (i) 

{ 2 759 950 

5.6 

9 

1919 

9 

9 

9 

I30 OOO (i) 

1 2 889 95° 

5 *° 

9 

1920 

9 

9 

9 

no 000 (1) 

2 999 950 

4.0 


(z) Estimate. 


Europe, which adds to the balance of accumulated production on the 
plantations and in the warehouses and in the ports of the Far East. Rubber 
despatched in 1919, has, owing to the industrial crisis, and its conse¬ 
quences, provoked an unexpected overcharge in the second half-year 
of 1920. 


Table III. — Exportation of rubber from various countries . 
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Distribution up to date op the world rubber production 
1915 to 1920. — The statistics relative to the world rubber production 
1915 to 1920 are here given (reproduced from Le Caoutchouc et la Gutta- 
Perhac Yr. 18, No. 204. Feb. 15, 1921): 

The total production from rubber plantations does not include the 
production in Cochinchina, nor in the Philippines nor in other countries 
where rubber is grown on a limited scale, amounting to a maximum to¬ 
tal of 800 to 1000 tons in 1915 and to about 5000 tons in 1920 ; the area 
of these plantations is not included in the Tables indicating the area 
utilised and the yield per acre. 


Table IV. — Average total yield per acre 1915 to 1920. 



| Total production | 

Total 

area covered 

1 

1 Yield per acre 


tons 

acres 

kg . 

19x5. 

105 800 

Z 122 550 

94 

1916. 

145 400 

I 505 350 

96 

1917. 

200 300 

* 817 350 

no 

1918. 

226 800 

2 021 750 

112 

1919.; • 

245 800 

2 l8l 050 

112 

1920 . 

1 266 500 

2 293 750 

I 116 




J aver. 108 kg. 


In dosing, the author states that the apparent low average total pro¬ 
duction per acre may be explained by the enormous differences in yield 
capadty of the various plantations, due largely to the' age of the trees, the 
type of soil, cultivation, dimate and general methods employed. 

In some cases, areas induded in the statistics have become disused 
before the age fixed for exploitation; others tapped on intensive lines at 
3 % to 4 years, have not been utilised after a certain number of years, 
at the moment when they should have reached under norma l conditions, 
their maximum yield. 

It should not be forgotten that by adopting the daily tapping system 
early, after 5 or 6 years for example, the yield per hectare should normally 
vary from 50 to 600 kilos in 10 successive years, but generally the yield 
amounts to 20 to 240 kilos or 12 to 160 kilos per acre (30 to 300 or 400 kilos 
per hectare) for 7 years, prior to decrease. After 7 years and also 10 
years (less frequently), as a result of the daily tappings made up till now, 
the rate of production decreased with much more rapidity when efforts 
were concentrated on maintaining the yield percentage by intensifying 
the area tapped as regards depth or frequence. 

This variation is not only confined to rubber but to produce taken as 
a whole. 

With due consideration of all these facts M. Girard considers that 
logically speaking these estimates of production and consumption of 
rubber from 1921 to 1932 correspond in all probability to possibilities. 

[iw] 








1268 


RUBBER, GUM AND RESIN PLANTS 

1006 - Variability of the Camphor Yield in Cinnamomum Cataphora (1). — 
Duns, S., T. in Royal Botanic Gardens , Kew. Bulletin of Miscellaneous Information , 
No 4, pp. 120-135* London, 1021. 

The existence of worthless as well as valuable camphor trees has for 
a long time been recognised by the camphor distillers in China, Japan, 
Formosa, Cochin-China, and other places where Cinnamomum Campkora 
Nees, was exploited as a wild or cultivated tree. The same phenomenon 
began to appear however, in newly made plantations and numerous en¬ 
quiries on the subject have been received at the Royal Botanic Gardens, 
Kew. Requests were sent to the various Colonies where aberrant trees 
grew, askin g that experiments might be made and that specimens and 
full notes on their plantations might be sent to Kew. 

Notes have here been made as a result of these enquiries, and also 
with reference to recorded experiences of former practical exploiters as 
to the variations in the yield of camphor trees. 

Causes of variation. ~ The direct cause of the presence in the camphor 
tree of essential oils of varying constitution and quality is to be found prob¬ 
ably in the formation within the plant of terpentinol (C 10 H 16 ) which is 
gradually changed by the activity of the living cells into camphor (C 10 
H 16 ). It is not surprising therefore that the yield of camphor varies from 
month to month. The cause of variation in the recorded yield of a tree in 
the Government plantation at Curepipe in Mauritius is suggested to be 
the time of the year at which the leaves were clipped for distillation. 
If there is any other circumstance affecting the healthiness and cell ac¬ 
tivity of C. Campora it will on the above theory affect the yield of camphor. 
This supposition is supported by the microscopic examination of the spec¬ 
imens of wood from the experimental plantations in Mauritius, made by 
Boodle at Kew, 

According to reports from Formosa, the northern climatic conditi¬ 
ons favour the production of solid camphor, and in the south, this is to 
a large extent replaced by the Sho and Yu-ju oils. The climate of Florida 
has the effect of encouraging the same species to produce solid camphor 
mixed with an oil differing from the Japanese oils in its low percentage of 
safrol (Hood and True). 

The remarkable variation of camphor content in the leaves of trees 
growing under different conditions of shade and soil has been reported both 
from the United States and from Ceylon. Carmody (formerly Director of 
Agriculture in Trinidad) has drawn attention to a case where transplanting 
caused small trees to recover and produce a normal quantity of camphor 
(April 10, 1920). 

From these observations it is obviously impoitant to consider in the 
fust place the situation most suitable for the camphor tree and also to 
find by experiment the best time for clipping the leaves. 

There is also another line of enquiry that may lead to useful results, 
viz. as to the existence of botanically distinct camphor yielding varieties. 


(x) Sec R. May 1920, No. 528; R. March 1921, No. 194. [Ed.) 
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for example, the smell of crushed leaves is noticed to resemble that of 
camphor on trees yielding that substance, whereas the " oil tree " leaves 
a smell of turpentine or eucalyptus. The Chinese are said to differentiate 
between the valuable and worthless trees in Formosa by this means. 
Whether this is a permanent character is not quite dear. 

Slight colour variations of the leaves have also been noticed but 
otherwise no visible varietal characters can be found in any part of the 
tree to separate “ camphor ” from “oil” trees. ” The occurrence of the 
so-called oil and camphor trees side by side in the same district suggests 
that there may be individual peculiarities which affect the chemical pro¬ 
ducts of camphor trees without being accompanied by any correspond¬ 
ing outward characters. Such physiological characters are known to exist 
with other plants e. g. Hevea brasiliensis (Ann. Bot. XXXIII, p. 313) 
and Acacia Catechu Willd. (Gamble, Manual of Indian Timbers 2 nd ed., 
p. 297 and Revue de botanique appliquee. No. 1, 20. (1921). 

Suggested lines of improvement . — From these statements it* is evi¬ 
dent that in order to produce plantations which can be relied upon to give 
good quantities of solid camphor: 1) Seed should be secured from trees 
known to produce camphor. The author states that it is probably available 
in Hong^Kong (see Report on Botanical and Forestry Dept. Hong-Kong, 
1919); 2) Suitable climate and soil are necessary; 3) Saplings must be 
planted so that they may be clipped conveniently. Extracts made from 
Camphor Cultivation by Hood and True (Yearbook Dept. Agric. U. S. A ., 
1910, pp. 453-455), show that on the Department’s experimental plots 
the trees are planted in rows 15 ft. apart and 6 ft. apart in the row, and 
are grown to an A-shaped hedge 8 ft. high and 8 ft. wide at the base. At 
6 years from the seed the trees will form a solid hedge in each row and will 
be thick and bushy to the ground. The best months for dipping must 
be ascertained by experiment, as observations show considerable changes 
in the camphor content of the leaves as the growing season advances. 

As regards propagation. Hood and True advocate propagation by 
seed in preference to cuttings, if grown for commercial purposes, and 
sowing on hills 3 % X 1 % ft., with 3 seeds to the hill, and covered 
about 2 in. deep. This method requires about 24 quarts of seed per acre, 
and will produce enough trees for setting out 16 acres of field planting. 
The percentage of germination is very low and only about one-half the 
seeds may be expected to grow. Cultivation should begin as soon as 
possible, and as soon as a full stand is obtained the plants should be thinned 
to 1 per hill and a good dressing of high-grade fertiliser given. 

The first season the plants should make a growth of 12 to 18 in., with 
a very large and vigorous root system. The treatment in the 2 nd year 
should be the same, and at 26 months from seeding the plants should be 
from 2 to 3 ft. high and well branched, and are ready for field setting. 
Deep ploughing in the early autumn and before the trees are set is advised; 
they are first cut back severely, the taproot cut to 12 in. and all small 
laterals removed. 

It is recommended that small crops, such as cotton, peas, etc. be grown 

[im] 
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between the rows for 2 or 3 years, and cultivation should be thorough and 
frequent. 

Extracts are also given with reference to information received from 
Eaton in the Federated Malay States {Bulletin 15* Dept, of Agric. t 
pp. 10-11) who advocates the soaking of seed for 24 hours before sowing. 
The heavy seeds which sank to the bottom were sown by themselves in 
rows 3 in. apart each way, and % in. below the surface. The light seeds 
were sown broadcast as only a few were expected to germinate. 

10. t - Hop-Growing Experiments in South Africa, — Baker, e. (Botanist, Eisen- 
burg School of Agriculture, Mulder* Vlei), in Journal of the Department of A "riculture, Umon 
of South Africa , Vol. Ill, No. 1, pp 27 13 , pi. 14. Pretoria, July 1021. 

While it is evident that many efforts have been made from time to 
time to grow hops in South Africa, very little has been reported as to the 
success of these attempts, and the author here traces the progress made 
since 1902 up to the present time. 

The hopsets obtained in 1902; and 1905-1907 from England, Ger¬ 
many and America failed to establish themselves; those imported in 1913- 
1915 are still living and even though not yet proving an economic success, 
improvements in cultivation methods etc., may change the present state 
of affdirs. 

The author describes the hop experiments at George in 1917-1920 with 
the cultural methods employed. The object in view is to demonstrate that 
a sufficient return of green hops per acre can be obtained to make the cul¬ 
tivation of the crop an economic success. A good field of dried hops is 
estimated at anything from 10 cwt., per acre upwards; at George the 
drying process accounts for 65 to 75 % of the weight of the green crop, 
the average showing that about 100 lb. of green hops yield 30 lb. dry 
weight. Thus far some of the sections in the experiments at George have 
given returns from 2-year old plants of from 7 to 8 cwt. per acre ; these 
plants should be in full bearing next season, when it is hoped that 
improved yields and more reliable returns will be obtained. The District 
of George, with dimate and conditions similar to those found in parts 
of Europe where hops are grown, gives promise of being the most suitable 
part of the Union of South Africa for this purpose. 

The ground used for experimental purposes consists of a sour, shallow, 
sandy soil, which is inclined to become water logged in certain portions 
for short periods every year. Results showed, however, that good drain¬ 
age is essential to the growth of hop plants. 

In England the practice is to apply from 20 tons, or in some cases as 
much as 30 to 50 tons of farmyard manure per acre, but as in George ii 
is impossible to obtain adequate supplies, it is proposed to use, instead 
Karroo sheep manure at the rate 2 % tons sheep manure per acre in plots 
previously receiving 5 tons farmyard manure, and at the rate of 5 tons 
sheep manure per acre in plots previously receiving 10 tons farmyard 
manure. 

To make up “for the deficiency in organic mater it is suggested that 
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green barley, or green barley and vetches might be grown as winter 
cover crops, and ploughed in about mid August. 

While it is probable that the best mixtures of artificials have not yet 
been found, it is proposed for the present to continue to supplement the 
kraal manures with the mixtures as used during the past 3 years (bone 
meal, superphosphate, blood meal, etc.). 

The author gives details of the cultural methods employed, viz. 
setting out, cutting, poling, tying and training, cultivation, picking and 
dryings. 

The practice at George has been to use sets from underground shoots 
(“ runners ” or “suckers”), as it has been found that they give more vig¬ 
orous plants. The older hills are cut or pruned early in August before 
the new growth has commenced. The hills are opened up, and the straps 
(i. e. remains of previous years bines) are removed. 

Up to the present the hops have been remarkably free from disease 
and insect pests. The only fungus apparent on living hops has been a 
leaf spot (Septoria spp.) which was found on a few plants about picking 
time at the end of February and early in March. 

It seems from an economic point of view that the prospects of remun¬ 
erative hop growing in well selected localities are worthy of consideration. 
There are still various points which need to be investigated and while it 
may now be definitely stated that hops can be grown satisfactorily in 
one part of South Africa at any rate, the author emphasises the fact 
that the fringe only of what may possibly develop into a staple industry 
has so far been touched. 

zoos - Vanilla Production in Mexico. — Journal of the Royal Society of Arts , Voi. nx IX, 
No 3569, P 360. London, April 15, 1931. 

Vanilla is principally cultivated in the districts of PapantLa and Jfi- 
santla in the State of Vera Cruz, the most productive region lying south¬ 
east of Tuxpan. At present Mexico employs over 50 000 people in the 
cultivation and extraction of vanilla. 

According to the report by the U. S. Trade Commissioner in Mexico 
it appears that vanilla grows more or less in a wild state in the low hills, 
and is very abundant. It grows best in rich, sandy soil not drained too 
thoroughly. When growing wild it is usually sheltered by the forest 
trees, and when cultivated it is protected by trees planted for that pur¬ 
pose. The temperature most favourable for its production is about 
83l° F,; it grows best at an altitude of 1000 ft., above sea level; the character 
of the soil, the temperature and humidity, etc. influence the quality of 
the vanilla, its aroma, and its strength. The plant ripens most extens¬ 
ively in January and February. There is, however, so much demand for 
the fruit that for many years crops have been prematurely harvested in 
October and November. As a result the beans weigh 1 lb. less per 1000 
than they would normally. In compliance* with orders from the Govern¬ 
ment, the authorities were formerly instructed to prevent the harvesting 
of unripe fruit, but this order has not been strictly enforced. 
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One of the great problems of the owners of vanilla plantations is to 
provide against the robbery of their crops. 

For commercial purposes vanilla is divided into 4 classes:— large 
fine (weight 10 to 12 oz. per “ mazo ” (bundle) of 50 fruits, length 20 cm.); 
small fine (weight almost equal to large fine, length 10 to 15 cm.); zacate 
(heavier weight; grows more abundantly along the roadsides in the warmer 
regions of Mexico, where formerly its fruit was considered to be without 
commercial value) ; basura. 

The!re are different varieties of vanilla in the vicinity of Misantla, 
known as Misantla beans, which have a coarse bark; also a wild bean 
" vanilla platano ” which the Indians eat and which differs from the ordin¬ 
ary vanilla (F. plant folia) in that the plant is much smaller but has 
larger leaves. 

Practically all of the exports go to the United States, for which reason 
the American dollar is the basis of price, both for buying and selling. 

1009 - Production of Cacao in Tabasco (Mexico). — journal of the Royal Society or Arts. 
Vol. EXIX, No. 3569, pp. 349-350 I/ondon, April 15, 1021. 

The cacao of the State of Tabasco (Mexico) though one of the richest 
in flavour and nourishing qualities of all varieties in the world's market, 
is probably the least known. This is due partly to its restricted area of 
cultivation but chiefly to its remarkably high price in comparison with 
the South American and East Indian product. Villahermosa, in Tabasco, 
is the centre of production and the only market for the cacao beans in 
Mexico. The production for 1920 is estimated at 3 300 000 lb., the 
largest crop since 1913. 

Mexican cacao, besides being of superior quality, is also far less bit¬ 
ter than other varieties. The U. S. Consul at Frontera states that for this 
reason less sugar is required in the manufacture of candies, etc. On 
the other hand, as Tabasco cacao is richer in fats and oils, it should be pro¬ 
fitable for manufacturers to import it for the manufacture of cocoa and 
chocolate as beverages, or even as foods, since less cacao and sugar will 
be inquired per unit quality. 

The native tree differs very little from other varieties. The beans 
axe enclosed in a sort of shell, the " mazorca ” which is crashed for their 
extraction. The fleshy pulp surrounding the seeds in the mazorca is 
washed out or separated from the beans, a process which entails the chief 
expense in the operation of harvesting the cacao. The beans are then 
dried in the sun, ovens not being in use. Only manual labour is employed 
in the cleaning process, but if a suitable machine for this work were intro¬ 
duced, thereby cheapening the process of extracting and drying the beans, 
it is possible that the export price could be reduced to the point where the 
product would be within the reach of foreign buyers. 

zoio - Expsriments in Crossing Different Varieties of Fruit Trees of the Genus Prunus 
in Italy. — Ragioxubrz, A, in the BoUettino della R. Societd toscana di OrHcoUuta , 
Vol. XE/VT, Nos, 5-6, pp. 36-41* Florence, May-June, 1931. 

Although no results are obtained on crossing the apricot with Italian 
plum-trees, which are all derived from Prunus domesHcus and Prunus 
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insititia, the apricot can be successfully crossed with Japanese varieties 
of Pnmus. It was in this way that Burbank obtained the “ Plumcot 
in California. 

The author obtained negative results on crossing the apricot with 
the “ Red June ” American-Japanese plum-tree, or the Burbank plum- 
tree (a Japanese variety introduced and put on the market by Burbank, 
when either of these was the male parent. The results, however, were 
positive, if the latter variety was the female parent. The following 
hybrids were obtained 


(1) Burbank Plum 

X 

Early Tuscan apricot 

<=> 

» 

X 

King Humbert apricot 

(3) » 

A 

V 

Uate Paviot apricot 

(4) 

) 

/ 

\ 

White Nubian nectarine (Sprenger’s) 

(5) 

» 


Violet nectarine 

( 6 ) 

» 

X 

Early St. Anne peach 

( 7 ) 

t 

X 

Poggio clingstone peach 

( 8 ) 

» 

X 

Vetriciano cjingstone peach 

( 9 ) » 

ft 

X 

American Triumph peach 


The author thinks that his experiments show that the Burbank 
plum-tree has very little sexual affinity with the European varieties of 
plum (except Reine Claude), whereas it has a strong sexual affinity with 
the apricots and peaches cultivated in Italy. 

He concludes by giving some practical information about the techni¬ 
que of these crosses. 

ion - Notes on the Cultivation of Citrus Fruits in the United States, Porto Rico, 
Rhodesia, India and Cyprus. — I. Vosbury, E. D. (Office of Horticultural and Po- 
mological Investigations), Citrus Fruit Growing in the Gulf States, in Fanner's Bulletin 
No. 1132. Untied States Department of Agriculture, pp. 3-41. Washington, D. C., Sept. 
3020. — II. Kelley, VV. P,, and Thomas, E. E., The Effects of Alkali on Citrus Trees, 
CoUe c of Apiculture, Agricultural Experiment Station, Berkeley, California, Bulletin 
No. 31S, pp. 305-337, tables 14. Berkeley, Ca., Jan. 1020. — III ShamelA. D., and 
Scott, U. B., Frost Protection in I/emon Orchards. United States Department of Api¬ 
culture, Bulletin No 821, pp 1-30, pi. 3, figs. 15 tables. Washington, I>. C. y June 1,1020. — 
XV. Earle, 1 *\ S., The Cultivation of Citrus Fruits in Porto Rico, in Government of Porter 
Rico, Dept, of Apiculture and Labor, Insular Experiment Station, Rio Pedras, P, R., Cir¬ 
cular No. 38. pp. i-3o. San Juan, P. R., Sept. 1920. — V. Turner, A G., (Citrus 
Adviser), Citrus Industry (Report on Visit to California), in The Rhodesia Agricultural 
Journal , Vol. XVIII, No. 2, pp. 142-166, tables 5. Salisbury, Rhodesia, April 1931. — 

VI. Paranjpb, H, P., The Cultivation ol Oranges and Allied Fruits in the Bombay 
Presidency, in Dept . of Agriculture, Bombay, Bulletin No. 05, pp. 1-23. Poona, 1920. — 

VII. Withe, A. ir.. The Possibilities of Citrus Culture in India, in The Agricul¬ 
tural Journal of India, Vol. XV, Pt. IV, pp. 444-150. Calcutta, July 1920. — 

VIII. Citrus Trees. The Cyprus Agricultural Journal, Vol. XVI, Pt. I, pp. 10-12. 

Nicosia, Jan., 1921. • 

In nearly every article here referred to, apart from full cultural de¬ 
tails, the history and present industrial situation in the various countries 
as regards citrus fruits is included. Certain points concerning only the se- 
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lection of varieties, soils, propagation, pruning, etc. have here been selected 
for comparison purposes : — 

I, II, III, V. — United States (i) : (a) Gulf States (especially 
Florida). Vosbury states that as a result of the demand for stand¬ 
ardisation, a committee of prominent growers and nurserymen was 
appointed by the 1916 Citrus Seminar at Gainesville Fla., to recommend a 
short list of selected varieties. The orange varieties chosen as a standard 
were: — “ The Parson ” (Parson Brown): the best known and most widely 
planted early variety: season early October to November. “ Homosassa ”: 
late November to February; “ Pineapple ”: late December to early 
March; “ Valencia'': latest standard variety known: March to May; 
" Lue ” (Due Gim Goug): late variety of recent origin. 

The more recent varieties of grapefruits in Florida are largely confined 
to the standard named sorts, namely: " The Hall,” midseason, February 
and March; “ Walters/' midseason; “ Marsh ” (Marsh Seedless),midseason ; 
“ Duncan/' late season, April to early June; “ MacCarthy/' late season; 
“Davis” (Davis Seedless), new variety, considered promising; “ Triumph/' 
very early, but small and extremely seedy. Apart from Florida the 
“ Duncan ” (well adapted for colder sections), “ Marsh '' and “ Walters ” 
are the most popular. 

The “ Lisbon/' " Villafranca,” and “ Ponderosa'' are found to be the 
most productive lemon varieties in Florida. 

As regards propagation (2), the sown orange (Citrus vulgaris) 
(stock) has been found vigorous, resistant to foot rot, and the trees produced 
thin skinned fine quality fruit. On light, dry-sandy soils in S. Florida, 
the rough lemon stock (C. Limonum) have given better results (except 
with Parson var.). The trifoliate orange (C. trifoliata) is the hardiest 
stock for citrus fruits in common use, but it is best adapted to the rich 
moist soils, sandy loams with day subsoil and is unsuited to light dry 
soils (these have given unsatisfactory results in the Rio Grande valley, 
Texas, but very successful in Southern and Central Florida). As soon 
as the young trees are planted the tops are cut back to a bud at a 
height of 2 or 3 feet from the ground. Trees that are well pruned at 
planting and for the next few years, need very little pruning after they 
reach maturity. 

In Florida the usual practice is to fertilise young citrus trees 3 or 
even 4 times annually. The first application is made in the spring when 
growth starts, 1 or 2 are made in summer and the last early in September. 
The spring and summer applications contain about 5 % of nitrogen, 
6 to 8 % phosphorus and 2 or 3 % potash. 

An interesting spray schedule for citrus trees (3) is given 'relative 


(z) An instructive and detailed publication dealing with “ Citrus Fruits and their 
'Culture ** has been "written by H. H. HtJme (Professor of Horticulture and Botany 
University of Florida). New York, 1915. (Ed) 

{2} See J2. Feb. 1921, No. 162. (Ed.) 

(3) Fednced Acidity in Oranges Caused by Certain Spiays*. See J?., June 1921, No 609. 
<«■) 
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to the control of insect pests, etc. such as scab, rust mites, red spiders, 
thrips, white fly, scale, etc, 

(b) California. —- Turner reports that practically all plantings of 
oranges in California are of two main varieties, Navels (i) and Valencias (2), 
which are at the present time fairly evenly divided in point of acreage, 
but there are indications that lately Valencias (2) have been planted in 
larger numbers than Navels. It is claimed that at least 20 acre inches of 
irrigation water per acre is required for all citrus trees between April and 
November inclusive, and any district where this amount is not available 
is probably over-planted. Where dry season cover crops are to be grown, 
this minimum requirement must be increased to nearer 30 inches. In 
1920, a total of 246,000 acres was planted (oranges, bearing 133 000, non¬ 
bearing 50 000; lemons, bearing 33 000, non-bearing 17 000; grapefruit, 
bearing 6000, non-bearing 7000. 

The greater part of the acreage covered with citrus fruits in California 
is still irrigated from open distributories (made of cement or granite blocks, 
laid in cement with miniature sluice gates at each opening), taken down 
the steepest grades, on a level with the gradient of the hills, and not step¬ 
ped at intervals, so as to lead out the still water, as is done in some places. 
The methods adopted of diverting water at outlets is to let a slot into 
the floor of the channel which leads directly to each little opening, and 
by this means to get a perfectly constant stream of water flowing over 
the orchards; another method used is to set a batten diagonally across the 
floor of the channel, so that the lower point is opposite the opening; this 
is also perfectly effective. It is considered that this older method is as 
efficacious as by using the underground stand-pipe system. An interest¬ 
ing experiment is in progress in one district where peat beds are being 
turned into orchards. A layer of peat and manure about 1 foot is thrown 
into the pit, then about the same amount of cull oranges and lemons ; 
on which is distributed about % ton of basic slag. This is continued in 
the same proportions until the pit is filled ; about 6 months are required 
for this to decompose and be ready for use. When applied to orchards, 
10 cub. ft. is allowed per tree, placed in deep furrows in the centre of 
the lows. 

KeIvUCy and Thomas present a report of the results obtained in con¬ 
nection with a study of a considerable number of citrus groves in different 
localities in California, dealing with the effect of alkali and the relationships 
existing between orchard practices and the accumulation of alkali in cit¬ 
rus groves. 

Experience in various localities has shown that under certain condi¬ 
tions, continued irrigation with comparatively pure water tends to has¬ 
ten the accumulation of injurious amounts of soluble salts in the 
soil. In the presence of excessive concentrations of salts, especially chlor- 


(1) See R Jan icji 6, No 67 and R . May 1916, No. 107. 

(2) feee R Dec iqxP, No 1347 {Ed.). 
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ides, complete defoliation may take place. Mottling frequently occurs (1) 
and sometimes chlorosis. Both the quality and quantity of the fruit are 
impaired. The results of recent investigations establish the fact that =ome 
of the irrigation waters in use at the present time on citrus groves have 
a high alkali content and it appears that the most promising source from 
which a supply of really good water in quantities sufficient to meet the 
demands of the constantly expanding citrus industry can be obtained 
is only through concentrated effort directed towards the control of flood 
waters. By the use of suitable check dams, reservoirs, reafforestation 
etc. which will permit storage of mountain waters., an adequate supply of 
suitable water can probably be obtained. 

III. — Extremely low temperatures during December 1912 and Jan¬ 
uary 1913, caused serious damage and loss to unprotected lemon orchards 
in many sections of California, and Shamel, Scott and Pcaieroy 
{Office of Horticultural and Homological Investigations) made a study of the 
effect of these low temperatures in the lemon district near Corona (about 
5000 acres). The altitude under discussion is about 1000 ft. protected 
on the south and east by the Santa Anna Range of mountains (4000 ft). 
The objects of these investigations were: 1) the determination of the 
effectiveness of orchard heaters, as measured by the number, commer¬ 
cial quality, and value of the fruits, produced by lemon trees in or¬ 
chards thus protected compared with those unprotected ; 2) the deter¬ 
mination of the length of time unprotected trees took to return to 
normal production; 3) the determination of the behaviour of lemon 
trees in heated and non-heated orchards the 2 nd year after frost; 4) com¬ 
parison between the frost injury in orchards of both Eureka and Lisbon 
lemon trees, the two most important varieties grown in California (2). 

From* the investigations it appears that the main effect of protecting 
trees during one season of low temperatures is in the saving of one crop for 
the current year, and that as a rule where the trees are in vigorous condi¬ 
tion, and receive good cultural treatment, they will return to normal pro¬ 
duction at the end of one year. In unprotected orchards, under compara¬ 
tive conditions, a greater amount of injury was found in the Eureka than 
in the Lisbon variety. But this may be attributed to the fact that the 
latter has a denser foliage. 

IV. — Porto Rico. — Most of the older groves in Porto Rico are 
budded on rough lemon (C. Limonum) stocks (3) but the author con¬ 
siders that this is distinctly inadvisable except on soils very light and sandy 
where other stocks fail. Otherwise on old trees that are bearing heavily 
the quality of the fruit is normal, but it is doubtful if it ever averages 
as high grade as that grown on other stocks and is very liable to disease. 
The author considers that the wider use of the sour orange (C. vulgaris ) 


(1) See R. July 1918, No. 743 * (R&) 

(2) See R. June 1917, No. 539 and, R. April 1919, No. 451. {Ed.) 

(3) Selection of storks in Citrus propagation. See R„ Feb. 1021, No. 162. (Ed.) 
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is likely to give far more promising results. This last stock is best used 
exclusively on all heavy wet lands, but not on light, sandy soil. 

During recent years the native grapefruit seedlings have been attract¬ 
ing considerable attention as a stock, and both these and the sweet 
orange (C. Aurantium) have so far done well and are fairly resistant 
to disease. C. irifoliata has never been employed, and is unsuitable in this 
climate, except possibly for navel oranges. 

Up to the present time, grapefruit has been more largely planted in 
Porto Rico than any other citrus fruit. These fall under 3 well marked 
types : 1) large seeded Duncan type, c. q. Walters, Pernambuco, Conners, 
Prolific, etc. 2) seedless, e. g. Marsh Seedless, and Howel’s Seedless, etc.; 
3) Triumph or native Cuban, including the Pineros, but this type 
should not be considered for commercial plantings. 

Not enough limes are grown in Porto Rico for a comfortable local sup¬ 
ply. As they do well on shallow, limestone soils, commercial plantings 
will have to be on the dry southern side, siuce limes are seriously injured 
by anthracnose in a moist climate. It would probably thrive well in 
the coffee district. The author considers there are also distinct possibili¬ 
ties for the cultivation of citrons, hitherto practically unknown in this 
country. 

Pe*r soils in Porto Rico are so rich that they will not require hea vy 
annual applications of fertiliser to maintain a grove in full production. 
Up to the present the quality of the fruit has been affected by lack of 
phosphoric acid or excess of nitrogen (1). The following applications are 
advisable and effective when it is wished to obtain early fruit. December 
15 to January 10 — 15 to 25 lb. per tree of basic slag or bone meal; also 
1 to 2 lb. per tree sulphate of potash (except on clay soils) and 3 to 5 lb. 
per tree of nitrate of soda. 

March x to 15 — 2 to 3 lb. per tree of nitrate of soda. 

May 1 to 15 — 1 to 2 lb. per tree of nitrate of soda. 

(The last may be omitted on rich lands). 

This will necessarily have to be modified if the object is to hold 
back the crop for late spring shipment. 

The most important and only really serious diseases may be summaris¬ 
ed as follows: Scab fungus (Cladosporium citri) on grapefruit: the removal 
of useless wind breaks is advocated as treesin exposed locations are usually 
less injured; Stem-end rot (Diplodia natalmsis); oranges suffer more than 
grapefrut. To ensure the future of the citrus fruit industry in Porto Rico, 
the author lays emphasis on several possible and advisable methods of 
improvement, etc. 

V. — Rhodesia. — Turner after his visit to California (see above) 
proceeds to draw comparisons between, the citrus industry there and the 
present state of affairs in Rhodesia, especially as regards commercial 
transport of oranges, methods of control of disease, and irrigation systems. 
He considers the present system of ventilated hold stowage as used for 


(1) See 22 . Atwr. 1918, No. 840, and 22 . Feb iqiq. No. 173. {Ed.) 
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oranges from Capetown to Europe absolutely inefficient and harmful to 
the future of citrus export from South Africa, and that the new system 
of fens throughout the ship to allow free ingress and egress of air would 
prove far more efficient and clear out the foul stale air which is extremely 
detrimental to the good carrying of fruit, A comparatively new system 
of wrapping and padring oranges has been tried with some success in Cali¬ 
fornia which would prove beneficial in Rhodesia. The separator wrap, 
which is a sheet of pliable card board, the size of a box and which was pre¬ 
viously only perforated with radial cuts in regular formation, has been 
much improved this last season by deeply cutting at the edges, making the 
packing nearly automatic. It does not entirely wrap the fruit, but protects 
and holds it in place, and shows the packer exactly where to put the fruit 
Shipments to eastern markets and Canada have shown this method to 
have practical value. The author lays emphasis on the feet that the 
bulge pack system is evidently an essential point in holding the pack ab¬ 
solutely tight in transit, which is contrary to the belief held by author¬ 
ities in the Union of South Africa who daim that the bulge is detrimental 
to the good carrying of oranges. 

It is generally recognised that a 25 % coloured orange is fairly green, 
and that even 70 % is only light coloured. Although they both may 
have the necessary sugar content according to the law, the poor colour 
militates against the sale price, and in order to overcome this, a great deal 
of this early fruit is subjected to a gas treatment in closed chambers for a 
period varying from 2 to 3 days. On account of the danger from fire 
with the old method of gassing fruit for colour, and to comply with present 
insurance risks, the gassing plants should preferably be situated in separate 
chambers, apart from packing houses, and usually across the road. The 
gas is blown by motor fens through a galvanised iron tunnel or pipe into 
the sweating or gassing chambers in basements or on the floors of the 
packing houses. The gassing lasts for 24 to 72 hours, according to the 
matuity of the fruit, which is then ready for grading, sizing and 
packing. 

The author considers that if it is desired to ensure the arrival of oranges 
in Europe in as good condition as Californian fruit arrives in its distant 
markets, every precaution should be used in Rhodesia known to be 
of value, in the picking, packing, railing and shipping operations. There 
is an opportunity in Rhodesia of getting very much higher net returns 
from orange growing than in the former, by reason of cheaper land, water, 
labour and transport facilities, if only the methods of organisation are 
well established. 

VI — VII — India. — Bombay Presidency . — Citrus fruits are 
among the most paying crops in this district. Paranjpe places before the 
public the methods which have been found to yield the best results and give 
the largest profit, not only with oranges but also with other kinds of ci¬ 
trus fruits. The species commonly cultivated are: Grapefruit (Cdeeumana ). 
Citrons C. Medica var. limonum (“ Jamburi ”), C. Medica var. limetta 
(“Sakhar limbo. ”), C. Medica var. acida (« c Kdagilimbu ”) and the orange 
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(C. Aurantium) including sub-species: 1) loose skinned Santra, Ladoo, 
Kawla and Reshmi Narang; 2) tight skinned “ Mosambi. " 

The “ Navel” var., I£ Malta Blood ” var. and the Jamaica orange are 
occasionally found in gardens, but are not cultivated elsewhere. 

The grapefruit or pomelo, thrives best in a moist climate such as that of 
the Konkan tract along the sea coast, and also on the western side of the 
Deccan. Gholvad and Chembur are two of the important centres of cul¬ 
tivation in the Thana District and there is considerable scope for extension 
of this crop along the sea coast of the Surat, Thana, Colaba, Ratnagiri 
and Karwar districts. C. Medica, and C. Medica var. limonum can be 
grown practically in any sub-tropical climate for ordinary purposes and 
C. Medica var. acid a adapts itself to a great variety of climates. It grows 
fairly well in the black soil of Puna-Khumbharia near Surat, but prefers 
well drained soil. The “ Santra ” and “ Mosambi ” are not at present grown 
on a large enough scale, especially in the Deccan and there is plenty of field 
for the extension of these two crops. The first variety is largely grown 
in Poona District, and the second enjoys a milder climate such as found 
actually at Poona. The loose skinned orange varieties are more or less 
inferior varieties and therefore less profitable. 

The propagation by seed of citrus plants except C. Medica var. aciila 
is not found desirable in this part of the country; seedlings thereby obtain¬ 
ed are exceedingly thorny. On the other hand successful results have been 
obtained with plants budded on var. limonum . Propagation by the 
“ gootie ” (marcotte) method is also practised to a large extent, at the com¬ 
mencement of the rainy season, and the plant is ready for removal in 
about 4 months. This method is employed both for grapefruit and for 
limes. 

The author describes the manner by which orange trees are induced 
to flower only once a year (contrary to their natural habit of flowering twice 
or 3 times in February, June and October), by means of certain efficacious 
cultural methods. 

An analysis is appended showing the percentage content of the various 
types of soil in this locality. An analysis of 4 waters unfit for irrigation of 
citrus trees is also given and it is evident from this that water containing 
respectively (Parts per 100,000)total salts 184.00, 224.00, 360.00 and 
464.00; calcium carbonate 8.00, 10.00, 20.00, and 22.80; magnesium 
carbonate 12.17, 15.22, 36.53 and 51.59 ; sodium carbonate 6.24, 6.24, 
10.40 and 12.48; sodium bicarbonate 11.63, 16.05 and 23-50; sodium sul¬ 
phate 19.52, 20.74, 21.96 and 51.24; sodium chloride 99.33, 136.29, 231.00 
and 302.94; is included in this category. On the other hand a water 
sample containing total salts 80.00; calcium carbonate 12.00; magnesium 
carbonate 6.09; sodium bicarbonate 19.55; sodium sulphate 4.88; sodium 
chloride 32.34. was found to be quite fit for irrigation. 

Notes and control methods employed concerning the insects pests 
prevalent in the Bombay Presidency are given. The said pests include 
Papilio demolens, Nyctipao hieroglyphica, Arbeta tetraonis, Aspidiotus 
[ aurantii, Almrodes eugeniae, var. aurantii, aphides and termites. 
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Wittle considers that the most suitable places in South India 
for citrus culture would be parts of the Nilgiris, Shevoroys, Kunnamalais, 
etc. and in fact, almost anywhere where there is good soil, ample rainfall 
(average 60 to 120 inches), or where irrigation is available. He surveys 
the present situation generally and the methods advisable to adopt to in¬ 
crease the produce from the commercial standpoint. 

VIII. — Cyprus. — Although Cyprus is well suited for the culti¬ 
vation of citrus fruits, their culture is centred mainly in 3 localities: 
Famagusta, for early oranges and mandarines; Tefka, for late oranges, 
and I^apithos and Karavas for lemons. The first possesses a sandy soil on 
a subsoil of ferruginous clay, the second a mixture of sand, chalk and ferrous 
and copper oxides, the third and fourth mixed sand, chalk or stones. The 
varieties commonly grown are: C. vulgaris (= C. bigardia), “ Seville ” 
orange, C. Aurantium (var. dulcissimum (= praecox) vars. aperrimum, melv- 
tense (= sanguineum) and oblongum (Jaffa orange), C. limonum (vars. limetta, 
cedrum , pueittam and apyremum (= aspermum). C. limetta vulgaris , 
C. nobilis (= ddiciosa), C. pergamia vulgaris , C. medica maxima, C. de- 
cumana (= pompelmos). 

Sowing the seeds of C. vulgaris has been found satisfactory, as on the 
stock thus obtained, can be grafted any variety that may be desired. 
This stock is fairly resistant to gummosis, collar and footrot, but grows 
more slowly than if propagated from layers and cuttings, and although 
not usually such heavy bearers, the plants have been found to be healthier 
and live longer. Growers in Cyprus frequently use, however C. limetta 
vulgaris as stock, grown from layers or cuttings from the same species but 
the fruit thereby obtained, although larger and finer in appearance, has 
an insipid flavour. 

Planting too dose together (8 ft. apart instead of the advisable 
15 to 25 ft) and irrigation too freely, are the two cultural operations which 
need rectification if a higher yield is to be espected in Cyprus. 

1012 - Vines of Trentino and the Upper Adige (1): Vernaccia, Lagrein, etc.. — 

I. Dalhasso, G., in VItalia A&icola, Year 58* No. b, p. 176,1 plate; No. 7, pp. 204-205, 

— Plate. Piacenza, May 15, June 15, and July 15, 1921. — TI Zanotti, I,., in the 

BoUsttino del Const Jio provinciate di AqricoHura, Year XXXtV, No. 13, pp. 362-363. 

Trent, July 15, 1931. 

I — Vernaccia. — This is a name given in many parts of Italy to 
different vines; thus the Trentino Vernaccia has nothing in common with 
its namesake, the variety that produces the famous dessert wine of Sar¬ 
dinia. In the upper Adige it is known as “ Weisservematsch, " but is 
in no way related to the ScHave and Schiavone types, which are also 
called “ Vematsch " in German. 

Area op cultivation. — Vernaccia is much grown in Adige Valley, 
especially in the vineyards situated on the level ground. 


(1) For information on the Teroldigo, Negrara, Rossara, and Nosiola vines see 2 ?., Mar. 
1921, No. 302, and JR., July 1921, NO. 728. (Ed.) 
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Ampeeographic description. — Shoots of average size, not very 
long, iutemodes somewhat short, colour, light cinnamon, striped; nodes 
little prominent; eyes large. 

Buds smooth, sometimes reddish. Buds late. 

Leaves of average size, trilobed, little serrated, tough; lamina with 
irregular surface, and somewhat vesicular; upper surface dark-green, 
lower surface light-coloured, downy; lateral sinuses slightly defined, 
petiolar sinus open ; dentation irregular, teeth rounded; veins pale-green, 
well-defined. In autumn the edges of the leaves turn red, with a few 
rust-coloured patches. 

Petiole short, strong, slightly tinged with pink. 

Bunch of average size cylindrical-conical, very compact, often bearing 
a small lateral bunch; peduncle average, woody on leaving the node; 
pedicels green, short, warty; graft-callus well-developed. 

Grape average, round, or often ovoid, owing to pressure, yellowish- 
green in colour (later even yellow), with much bloom, skin very hard, tough, 
pulp very mucilaginous ; simple, not strong, flavour. Pips 3 in number 
(more rarely 2 or 4), large, slightly tinged with violet. 

Ripens at the late second period. 

Practical information on the vine. —- Vernaccia is a strong¬ 
growing vine especially suited to vineyards on level ground with rather 
damp, deep, rich soil (Riparia soil), and to damp districts for it is resistant 
to oidium, mildew and rot. On the other hand, it suffers much from 
excessive heat and drought. It buds late, and is little affected by the 
white frosts of the spring. It should be pruned long. 

The crop of grapes is very large at the Institute of S. Michele, and the 
average yield for 30 years has been 112 hectolitres per hectare,with a maxi¬ 
mum of 158 hectolitres. 

This vine usually grafts well, and does excellently on Riparia. 

Practical information on the wine . — This is an ordinary 
table wine, which is much drunk, the must is moderately sweet and, unlike 
that of most of the Trentino wines, has a high acidity. At the Institute 
of S. Michele, the average sugar content of the must for 30 years was 16.3 % 
and the total acidity 10.5 per 1000. When the wine is grown in suitable 
places, it may contain as much as 20 % sugar, and only 8 to 9 per 1000 
of acidity. 

Vernaccia is either drunk as a white wine, or mixed with red wines ; 
sometimes it is re-fermented on red grape pomace. 

Uagrein is one of the most characteristic and highly prized vines 
of the Upper Adige. There are two varieties one with long, and the other 
with short pedicels. 

Area of cultivation. — This vine is grown more or less throughout 
the Upper Adige region, and especially in the Botzen-Gries district, but its 
country of origin is not known. 

Ampelographic description . — Shoots of average diameter, 
long, dark-brown, much striped and spotted, intemodes of average length, 
nodes large. 
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Buds very downy, whitish, pendent. Shoots early. 

Leaves average, or below the average, rounded, three or five-lobed, 
but little serrated, thick, wrinkled, upper surface very dark green, lower 
surface yellowish green, downy; leaves show very brilliant red patches at 
t he vintage time. Sinus usually shallow; petiolar sinus generally closed. 
Dentation consisting of sharp irregular teeth, the terminal tooth often 
very long. Veins much raised. Petiole rather long, reddish. Leaf-fail 
average. 

Bunches of average size, pyramidal, often winged, somewhat branched 
with long green thinnish stalk, pedicel bright red. Graft-callus of same 
colour, warty; brush highly coloured. 

Grapes rather irregular, usually round, generally longer than the 
berries of Teroldigo; of average size, violet-black, much bloom; skin 
somewhat thin but strong; contains much pigment and tannin; pulp 
very succulent; pleasant flavour, sweet, and clean. Pips 3 in number (rare¬ 
ly 2 or 4) of average size and much pointed. Ripens at first period. 

Practical information on the vine. — The Lagrein variety 
requires good, mellow soil and a mild climate. Long pruning suits it best, 
although the basal shoots, also bear fruit. At the Institute of S. Michele it 
has given for 30 years an average crop of 50 hectolitres per hectare, with a 
maximum of 157; with a better exposure, it might bear a much heavier crop. 

It is somewhat susceptible to oidium, anthracnose, and Tetranychus. 
It is well suited for grafting on the chief American stocks. 

Practical information on the wine. — With good exposure 
above Botzen, the Lagrein vine furnishes a wine with a high alcohol content 
(from 11.5-12 degrees as a rule; but sometimes even 13 degrees andover); 
acidity moderate, sometimes slight (from 4.6 to 6.5). It has much body 
is highly-coloured and well suited for blending with light white or red 
wines like Vemaccia and Rossara; the blend has a pleasant flavour. In 
wine-making, the grapes of the three varieties are often mixed. 

Lagrein Kretzer is a peculiar type of wine obtained by fermenting the 
must together with the skins for a short time fa-3 days). The resulting 
wine is slightly coloured, often a little sweet, and has a special character¬ 
istic flavour. It is mostly consumed locally. 

II. — The vines chiefly grown in the Trentino, such as Rossara, 
the Paduan Marzemino, Vemaccia, etc., produce a large crop of grapes, 
but the wines made are only common table kinds, and in order to tide 
over the present crisis due to a superabundance of wine, preference should 
be given to vines bearing grapes suitable for choice table bottling wines, 
e. g., Traminer and Sylvaner, which have been successfully grown for 
some years in the Trentino, but on too small a scale. The author advises 
the use of these varieties for new vineyards. 

The Provincial Council of Agriculture, the Agricultural Institute of 
S. Michele and the Agricultural Consortia, have agreed together to try 
and popularise these choice varieties. All the vines they distribute to agri- 
* culturists, whether grafted on American stocks, or growing on their own 
roots belong to such varieties. 
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1013 - Hie Cabernet Vines in Italy. — Sannino, I. A , in the Rtvtsta dt Atnpelografia , 

Vol. II, No. 2, pp. 17-20, Alba-Iyivomo, February 1, 1921. 

The Cabernet group consists essentially of two vines. Cabernet Franc, 
and Cabernet Sauvignon, to which should be added Cabemelle, or Car- 
menere. The two kinds of Cabernet are widely cultivated in the neigh¬ 
bourhood of Bordeaux, and especially around «Medoc (France). 

These vines have also been introduced into Italy, and have done very 
well where the soil and climate are suitable. The author considers that 
they should be used more extensively for new vineyards, but does not 
recommend " Cabemelle/' which gives a lower yield. The Cabernets do best 
in friable soil with a basis of quaitz sand. In Italy, the most satisfactory 
results have been obtained by Count Corinalpi who, shortly after 1870 
planted a large vineyard at Lispida with these two Bordeaux varieties in 
the volcanic zone of the Euganean Hills. On the limestone zone of these 
hills, the wine made from the grapes of the same vines is very different 
and not only contains more alcohol, but is more higly coloured ; it lacks 
the bouquet and delicate flavour of the Lispida product. 

The Cabernet vineyards that were planted later on the plain of Tre¬ 
viso, did not give satisfactory results, either because the grapes dropped, 
or were of inferior flavour, because the vineyards were situated too low, 
and on damp soil. Much better crops were obtained in vineyards planted 
later on the hilly land, on " ferretto, " i. e., red sandy clay soil rich in 
iron and free from lime, such as is found at Montello and the hills of Suse- 
gana and Conegliano, and extends as far as Vittorio-Veneto. The author 
thinks that the hills of Pignerola and the surrounding district, where the 
soil is a sandy clay poor in lime, would suit the Cabernet vines very well 
but that the friable soils on the left of the Tanaro are particularly adapted 
to this variety. 

Prof. CarIvUCCi grew some of these vines in 1882 at Avellino, where 
they flourished, for as they shoot late, they escape the early frosts and 
ripen at a favourable time (second period). The grapes are rich in sugar, 
contain but little acid, have highly coloured skins, high tannin content, and 
resist rot. Near Rome, in the Balestra vineyards. Cabernets have been 
grown with great success, the wine made from their grapes being exception¬ 
ally choice. 

1014 - Improving the Bicane Vine by Crossing in Italy. — . pirowo , a., in. the Rn'ista 

dt Ampelojafta, Year II, No. 6, pp. 81-86. Alba-I/ivorao, June z, 1921. 

The Bicane vine, when growing on its own roots, is a very fine table 
variety with unusually large, loose bunches of big, golden fruit. Where, 
however, the spread of phylloxera has necessitated its being grafted on 
American stocks, it has quickly degenerated. The vine has not lost 
its vigour (therefore the poor crop cannot be attributed to want of grafting 
affinity), but the grapes it bears, are small, aborted berries without 
pips and split with the first’autumn rains. As these defects show themsel¬ 
ves every year they c anno t be due to accidental climatic conditions. 

Artificial fertilisation with the pollen of very strong vines (Ganzin 
No. x, or Rupestris du Tot whether grafted stocks, or direct bearers) results 

[lilS—1§14] 
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in the production of very fine bunches, if the operation is performed on a 
Bicane vine growing on its own roots, bpit is an utter failure (as the author 
found) if the Bicane is grafted on an American stock. The same holds 
good in the case of other vines : Schiraz, or Pepin de Schiraz, Caprizzisa 
or Bizzarria and, etc. 

Examination oi the flofrer of a grafted Bicane reveals no abnormality, 
it is possible that the abortion is produced by the hypertension of the stigma 
and the ovule caused by an excessive flow of sap from the American stock. 

The author has tried to remedy this trouble by obtaining Bicane 
hybrids. In the present article he describes the sdected products of 3 
crosses effected with Muscat de Mandresfield, Poeta Matabon and Pergo- 
lese (Almeira), respectively. This method was completely successful. 

Four vines with white grapes from the progeny of the cross Bicane 
X Muscat de Mandresfield — IP (Pirovano cross) 53 — 1P54 — 

IP64 — IP65 —, and 3 with red grapes : IP52 — IP55 — IP56, were se¬ 
lected, and also 1 hybrid with white grapes obtained from the cross Bi¬ 
cane X Poeta Matabon, IP59, and 2 with red grapes, IP57 and 1P58. 
Only 1 hybrid (bearing white grapes) from the cross Bicane X Pergolese 
of these vines, which all produce a large number of very fine bunches, 
was sdected. The author gises a description large berries; they all 
have, however, the defect that the grapes do not keep well. 

1015 - An Experiment with a view to Seasoning Standing Timber and to Obtain an 

Efficient Means of Exterminating Forest Weeds in Trinidad. — Moor, h. w. 

(Deputy Conservator of Foiests). in Bulletin of the Department of Agriculture, Trinidad 

and Tobago, Vol XIX, Pt. 2, pp. 80-90. Port-of-Spain, 1021. 

The lack of seasoned local timber in Trinidad and the difficulty, on 
account of the high cost of labour and transport, of seasoning it without 
appreciably raising the already high initial cost of production, led the Forest 
Department to consider the question of artificially killing trees and season¬ 
ing them standing. The accepted method of girdling (“ barking ”) the 
tree is not successful for all species and is particularly unsuitable in a tro¬ 
pical country on account of the large number of insects always ready 
to destroy any dead or partially dead vegetation. 

An experiment was made in June 1918 with 54 trees of miscellaneous 
species in the Southern Watershed Reserve with a view to 

1) Killing trees and seasoning them standing without exposing them 
to insect damage; 

2) Killing forest weeds without the initial cost of cutting and the 
ever recurring cost of removing fresh growth from the stools. 

The treatment consisted of cutting out a ring about 9 in. in width, 
of bark only, and painting on the undiluted preservative (“Atlas Preser¬ 
vative ”) (1) with a brush, (in the case of palms a ring about 1 inch deep was 
cut). At lie end of the following July, 19 trees were dead, at the end 


(i) PartRates of the Atlas Preservative may be obtained from the Chapman Chemical 
Engineering Company, liberty St. New York, N. Y. {Ed.) 
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of August a further 27 were dead and by the end of October all but 5 trees 
were dead and even these had lost all their leaves and their bark was dry. 

Amongst the species most susceptible to the poison were Mahoe 
{Hibiscus elatus Sw.). Gommier (Bursera qummifera I/.), Bois Cannon 
(i Cecropia peltaia I/.), Redwood {Sequoia sempervirens), Angelin {Andira 
Aubletii Benth.), Cooper-hoop {Alphitonia excelsa), etc. and those most 
resistant were Milkwood {Alstonia schloraris) and Hog Plum (Prumts lnortn- 
lana), etc. 

This and subsequent experiments made on several other species, as 
well as on several kinds of vines, have given distinct evidence that 
“ Atlas Preservative” when applied to even a narrow ring of the growing 
tissue, circulates with the sap and not only kills all species of vegetation, but 
kills the root as well as the portion above ground, and is an ideal means of 
removing undesirable weeds. The preparation is effective whether ap¬ 
plied in the growing season or in the season of rest. 

As regards seasoning standing timber, large soft wooded trees were 
readily attacked by insects, but, on the other hand, mature hard wooded 
trees, though normally attacked when felled green or killed by simple 
girdling, when treated in the manner described above, are only attacked 
in the sapwood, the heartwood being left untouched. 

Results have so far demonstrated 1) That mature trees of spe¬ 
cies normally fairly resistant to insect attacks can be made immune, and 
the wood may be seasoned standing in about 3 years: 2) Atlas preservative 
effectively kills all trees and plants to which it is applied, and does not 
touch the surrounding trees, confining its effect solely to the individ¬ 
ual tree to which it was applied. One gallon of preservative is sufficient 
to kill about 80 trees, averaging 2 % ft., in girth, and 2 men can poison 
too trees (if near together) in 1 day. 

The author states that although Atlas Preservative was employed 
throughout the experiments here described, there is no reason to believe 
that any other preparation of a similar nature may not prove as suc¬ 
cessful. 

xoi6 - Utilisation of Sycamore Wood for Industrial Purposes in the United States. — 

Brush, W. D., in United States Department of Agriculture, Bulletin No 884, pp. 1-24. 

Tables 8, figs 3, pi. 4. Washington, D. C., Oct. 12 1920. 

The principal supply of sycamore is from that part of the central 
hardwood region which includes West Virginia and Missouri, and the inter¬ 
vening States, and also Arkansas and Tennessee, and the principal centre 
of the sycamore industry seems to be at present located near the junction 
of the Ohio ard Mississipi Rivers. The actual output of sycamore lumber, 
by States in 1899 and 1904 and from 1907 to 1918 inclusive is given and also 
the average value of the product as reported from the mills. There is con¬ 
siderable fluctuation in the amounts of lumber produced by the same state 
in successive years, but the author attributes this to the difficulties in 
transportation of logs and the irregularity in supply, since the timber, 
being confined so largely to river bottoms, is logged also in a somewhat 
irregular manner. 
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Only a negligible quantity of sycamore is used in the rough for such 
purposes as building contraction, etc. It goes principally, therefore, to 
factories for the manufacture of various products such as boxes and crates, 
slack cooperage, furniture and fixtures, sashes, doors, blinds, butchers' 
blocks, musical instruments, agricultural implements, carpet sweepers, 
trunks, sewing machines, brushes, vehicles, ship and boat building, saddles 
and harness, sporting and athletic goods, frames and moulding, etc. 

The laigest amount of sycamore goes into the box and crate industry 
and is of special value for use in certain containers, such as slack barrels 
and plug-tobacco boxes. It ranks low, however, in amount consumed (25 
native woods, including 13 hardwoods, are used in larger quantities). 

The author describes in detail the general appearance, properties and 
structure of the wood, and gives the average properties of sycamore wood 
as compared with white oak as follows ^Oak = 100) Per cent, specific 
gravity 76.7shrinkage ( a) volume 99.3; (b) radial 104.1; (c) tangential 
84.4; strength in bending 75.2 ; strength in compression parallel to grain 
82.7; strength in compression perpendicular to grain 61.9; stiffness 80.9; 
hardness 58.2; shock resisting ability 56.4; shearing strength parallel 
to grain 76.6 

The average computed weight *(in pounds) of sycamore in different 
forms is given. The standard weight of the National Hardwood Lumber 
Association for rough sycamore lumber 1 inch thick is 3000 lb. per 1000 
board feet and tor green sycamore lumber 1 inch 4750 lb. per 1000 ft. 

The author also gives details of the limber and timber values, grading 
rules, etc. The plates include a photomicrograph of a transverse section 
of sycamore wood. 


LIVE STOCK AND BREEDING 

1017 - Cattle Poisoned by Horsetails (Equisetum pa lustre). — Hoc, P., in the 
Journal d*Agriculture pratique , Year 85, No. 29, pp. 77 ” 79 - Paris, June 23, 1921. 

Although the horsetail [Equisetum palustre) is not regarded as a nox¬ 
ious plant, it is nevertheless poisonous to most animals. The author 
mentions some cases of poisoning in cattle, in the Department of Aisne, 
which were studied by M. Rohr, Army veterinary-surgeon, in conjunc¬ 
tion with the veterinary surgeon treating the animals. The animals had 
been given per head for 3 weeks, a supplementary ration of 3 kg. of hay, 
of which over one-third was composed ol horsetails. Out of 17 head, 5 
died in a few days ; the others were sold to the butcher. 

The symptoms of poisoning axe as follows:— Dejection, the animal 
not raising its head; difficulty in mastication; cessation of rumination; 
the eyes become hollow and the sight dim; the pulse and respiration are 
slow, the temperature falls. The faeces are black, and have a strong 
odour. The sick beast soon leans its chest against the feeding-trough 
holding its head vertically, and its nose applied to the bottom. 

The next day, the animal is in a state of collapse, the eye sinks further 
into the socket, and complete loss of sight ensues.* 
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Then follows a period of intense excitement, which might be taken 
for an actual fit of madness, but usually the animal revsts its nose on the 
bottom of the trough, or on the ground, and pushes against the wall; the 
circulation quickens, respiration becomes difficult and loud, and asphyxia 
sets in. Then the affected animal falls down and dies, or sometimes rises 
once more, until it is carried off by another similar fit. 

If the cattle have reached the stage of over excitement, the meat 
has a febrific aspect, but if they are slaughtered at the beginning of the 
illness, before they have begun pushing at the wall, the flesh has a good 
appearance and can be eaten without risk. 

Hyposulphite of soda, given before the disease manifested itself, seems 
to have reduced the number of cattle affected. It acts in the digestive 
tract as an anti-ferment. When once the illness has declared itself, no 
treatment is of any avail, as the symptoms immediately become serious. 

The degree of the toxicity ot horsetails is very variable, depending 
entirely on the soil upon which they grow, the way in which the fodder 
is kept, and also upon the susceptibility of the animals, susceptibility 
being greatest when the cattle are younp. 

This explains why, in some cases, these plants have been eaten by 
stock with impunity. Equisetaceae are less dangerous when mixed with 
other foods, when they have been stacked for over 6 months or have been 
well washed by* rain. 

The toxic effect is due to an alkaloid, or some other vegetable poison, 
present in the horsetails. A subcutaneous injection made with 20 cc. of 
an infusion of the suspected hay, which had been concentrated at a low 
temperature to a tenth of its original volume, will produce all the symp¬ 
toms of acute poisoning in a guinea-pig or rabbit. 

1018 - Preparation of Arsenical Solution for the Destruction of Ticks. — Copez 

33 oMTNfGUEZ } F. A. (Tefe JL)ivisi6n de Quimica), in the Gobierno de Puerto Rico , Departa- 

nunlo de A*ncultura v Trabxjo, Estxcwn E^benmental Insular, Rio Ptedras , P. R , Ctr- 

cular it. aj. ppu 11. Ran Juan, I* R, May 1920. 

Advice intended for stock-breeders on the preparation of the arse¬ 
nical solution used for destroying cattle ticks. The formulae are based on 
the results of studies made in the Chemical Department of the Porto-Rico 
Agricultural Experiment Station. 

The method of preparation recommended is as follows 1) Heat 
the water to the boiling-point; 2) Stir in the soda until it dissolves; 
3) add the arsenions acid, stirring all the time, and taking care that the 
water does not go off the boil; it takes at least 35 minute before the acid 
is completely dissolved; 4) pour the solution into a barrel, and let it 
cool to bo° C. that is to say, until a person can hold his hand for some 
seconds to the outside of the barrel; 5} when the mixture has cooled 
down to this extent, pour some tar into the barrel, stirring all the while; 
when all the tar is added, stir for 5 minutes, then add it (being careful 
to mix it well) to the water already in the tank in the proportion of 
5 hectolitres per hectolitre of concentrated solution. Each 100 litres 
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of the solution should contain 12.5 kg. soda, 4.2 kg. arsenious acid, and 4.5 
litres of tar. 

The solution in the tank in which the animals are washed must he 
analysed once a month, to ensure that it is not too dilute. 

Z019 - Studies and Researches on Epizootic Foot-and-Mouth Disease in Italy and 
Switzerland (1). — I. Bartoltjcci A , in tlie Giornale di A ^ricoUura della Dotnentca, 
Year XXXI, No 20, p. 158. Piacenza, May 15,1921. — II. 11 movo Ercolam, Rivista di 
Medictna veterinaria, Year XXVI, Nos. 9-10, pp. 179-182. Turin, May 15-31, 1921. — 
III. Eudwig, Traitement de la ftevre aphteuse par le sang d’animaux gu£ri% 
in S chweizer Archiv, p. 285, reprinted in A finales de Medecine vtUrmaire, Year 66, No. 5, 
pp. 210-212. Ixelles-Brussels, May 1921. 

I. — Since 1916, on the initiative of the Director General of Public 
Health in Italy, an expert Commission presided over by Prof, di VESTEA 
of the University of Pisa, has been experimenting with a view to discover¬ 
ing the means of rendering cattle immune to foot-and mouth disease 
(aphthic fever). During the same time, the commission has extended its 
researches to the etiology, pathogenesis, clinical form, epidemiology* 
etc., of the malady. Early in February 1921, the commission dedared 
its task accomplished, and presented to the Director General of Public 
Health its final report and the special reports of the different investigators 
from which the following information has been taken. 

Except for the results obtained, thanks to the efforts of M. Doppler 
on the subject of passive protection due to the use of the serum of immunised 
animals, which could not be applied on a large scale, for economic reas¬ 
ons, all experiments undertaken for the purpose of finding a practical 
method of active vaccination have been entirely fruitless. 

Therefore, the first place has always been occupied by inoculation 
with natural, benign virus carried out according to the dassical grafting 
method, commonly known as “ aphthisation ", consisting in rubbing on 
the mucous membrane of the mouth some virus taken from animals affected 
by a benign form of the disease, in order to communicate the benign form 
of the malady to all cattle exposed to contagion, or to shorten the course 
of the epizootic by conferring a more or less lasting inmunity upon an¬ 
imals that had already undergone the previous treatment. 

This was the state of affairs in 1913, when Prof. Ternt, of the 
Experiment Station for the Study of Infectious Diseases, at Milan, announc¬ 
ed that he had succeeded in making cattle immune to foot-and-mouth 
disease by a method of his own (systematic aphthisation), which consists 
in strengthening the immunity conferred by a natural attack of the disease, 
by means of intravenons or subcutaneous injections of natural virus ad¬ 
ministered from a very earl} T age, successively and periodically. These injec¬ 
tions give a thermic reaction unaccompanied by clinical symptoms, or 

(x) Hoar other studied on epizootic foot-and-mouth disease (epizootic aphthic fever) 
see 19x1, Nos. 890, 2x97*2783; R., 1913, No. 954; R., 1914, No. 644; R., 1916, 
Nos. 66x and 768; JR, 1919, No. 923; R., 1920, Nos. 335 and 882; R., 1921, Mar. 
No. 309 July, Nos, 734 and 735 ; Aug. No. 829. {Ed.) 
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any fear of the animals treated spreading infection; this virus apparently 
is so attenuated when it enter the organism as to be no longer dangerous. 

The Director General of Public Health was anxious that this method 
should be tested practically on a large scale. For this reason, the tech¬ 
nical commission was entrusted with the supervision of these experiments. 

Experiment centres were rapidly organised in the different regions 
of Italy, animals of various breeds, ages and performance were inoculated, 
and the Commission was able to arrive at the following general conclusions 
on the efficacy of the Ternt method:— 

1) The regular consequence of a natural attack of foot-and-mouth 
disease is to induce a resistance to the virus that lasts for months or even 
years, but there have been cases of a second on third attack, the disease 
even assuming a severe form. 

2) The immune condition resulting from the first attack can 
be prolonged by successive inoculations of the virus at different intervals, 
so that most of the animals can be protected for many years from the 
usual form of the disease prevalent in the district. In the case of malignant 
foot-and-mouth disease, however, practical experiments have proved this 
protective measure to be far less efficacious. 

The Commission started its labours by supervising practical, large- 
scale experiments with the aphthisation method suggested by Prof. Teknt. 
But in the course of their work, they extended its scope to a group of other 
collateral researches which in turn became -of the greatest importance 
in relation to immunisation against foot-and-mouth disease, and to fresh 
scientific knowledge of the disease. 

Dr. Coseo and Dr. Agtjzzi, who have carried out much original re¬ 
search work at the Experiment Station instituted for this purpose at the 
" Regia Casdna ” of Poggio at Caiano (frazione of Carmignano, Province 
of Florence) have amongst other things, discovered hitherto completely 
unknown facts connected with the virulence of the red blood corpuscles of 
cattle suffering from foot-and-mouth disease. The properties of these 
corpuscles render it possible to adopt a method of active vaccination more 
in accordance with the scientific principle of obtaining immunity, by the 
use of an easily injected virus of constant toxic properties. 

To begin with, the investigators demonstrated for the first time 
the possibility of fixing a virus of constant virulence in washed red blood 
corpuscles, whereas the hopelessness of attaining this object had been 
regarded as a fundamental hindrance to all experimental work based on 
vaccination. 

It was then found that an intravenous injection of virulent, washed, 
red corpuscles, 2 % times as strong as an effective subcutaneous injection, 
could be given without inducing the disease. The intravenous introduc¬ 
tion of these corpuscles in certain doses produces a strong thermic and or¬ 
ganic reaction in cattle, without causing the development of aphthic lesions, 
but after a period (negative phase), which appears to exceed 15 days, the 
animals are endowed with greater powers of resistance to natural con¬ 
tagion. 
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The experiments that could be brought to a conclusion proved that 
with active virus and several inoculations, absolute immunity can be 
conferred for 3 months, as was shown by the tests. , 

Other experiments made by the same workers with attenuated or 
dead virus, and also by Prof. Terni with dead (autolysed) virus confirmed 
the statement that if dead vaccines produce greater resistance in cattle, 
they do not give any immunity of practical value. 

After examining the results of these prophylactic experiments, the 
Commission proceeded to examine and test other researches on the patho¬ 
genesis and etiology of foot-and-mouth disease. 

Dr. Agtjzzi is said to have demonstrated that special corpuscular 
bodies appear inside the red blood corpuscles during a single phase of the 
attack of aphthic fever (a phase corresponding to that of the virulence of 
the corpuscles themselves). 

These special bodies, which are visible when examined in a dark 
microscopic field, are quite distinct from the remains of the nucleus or the 
nucleolus. He is stated also to have pointed out granular bodies ill the 
blood serum, and in the lymph of the aphthic lesions, which are visible in 
the dark field of the microscope during each phase of the febrile stage of 
the malady. This discovery may perhaps throw some light on the etio¬ 
logy of foot-and-mouth disease. 

II. — The results of the large-scale application (due to Prof. Terni), 
of hyperimmunised blood-serum added a new chapter to anti-aphthic 
haemotherapeutics and haemoprophylaxis. Recently the Swiss Govern¬ 
ment has made full use of the prophylactic and therapeutic properties of 
the blood of animals that have recovered, or have been hyperimmunised; 
and has instituted and encouraged the establishment of centres for the 
preparation of this means of protection by methods similar to those 
adopted in Italy. 

III. — As the disease assumed such a malignant form during the last 
outbreak in Switzerland that 60 % of the animals attacked died, 
Ludwig tried various measures, hoping to ward it off or at least attenuate 
its virulence. He used “ superol ”, a preparation with a quinine basis, 
and “ aptocura ”, an Argentine specific which was advertised to cure 
foot-and-mouth disease in less than 3 days, but the results obtained were 
absolutely nil. 

LoeeeEr's researches encouraged the author to begin experiments 
in serotherapeutics. There is no doubt that the blood of animals which 
have recently recovered from foot-and-mouth disease contains anti-bodies 
that protect the individual from a fresh attack of this fever ; the difficulty 
consists in the practical use of these antibodies. The author first tried 
to obtain a serum by centrifuging the blood, but was soon convinced that 
this method was impractical, and he abandoned it in favour of de-fibrinis* 
ing the blood. The results of his first experiment with fibrin-free blood 
were successful, although the quantity of blood used was too small and the 
a nimate had been ill for 2 to 3 days. On the first day, the cattle were 
given a subcutaneous injection of 200 gm., the amount being increased to 
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300 gm. on the second day. The patients showed no symptoms of disease 
at the time of injection. 

The author always tried to obtain blood from at least 5 animals, and 
to mix it as completely as possible. As the animals had been cured for 
about 15 days, nearly 4 weeks had elapsed since the development of the 
malady. Ludwig did not take blood from a nima ls that had recovered at 
an earlier date, because the immunity conferred by foot-and-mouth 
disease is of relatively short duration. He found no difference in the value 
of the blood of different individuals; unfortunately there is no means of 
ascertaining this value and a preliminary test blood cannot be made, as 
the blood must be used as fresh as possible. So far, no means have been 
devised for determining how long the blood retains its activity. 

It has not yet been ascertained if the blood of animals, that have been 
vaccinated and have only contracted the disease in a very mild form, can 
be used with any chance of success. The author employed intravenous 
injections with a view to rapidly, and thoroughly mixing the blood 
thus introduced with that of the animal under treatment; young or suscept¬ 
ible individuals were given subcutaneous injections only. He found no 
difference between the results of the two methods. The average amount 
to be injected is 500 gm., viz., 600 for cows, 500 and 400 for heifers 
and calves, respectively. As an experiment, the author injected 2 litres 
into the vein of an animal without its suffering any ill effects. Further 
experiments have been made to ascertain the minimum effective dose. 
Of over 600 animals treated in 50 centres of infection, % were ill, and the 
remaining 2 / s still healthy at the time of vaccination. 

In each cow-shed, he kept some control animals, most of which be¬ 
came seriously ill, and some even died. 

The results of the experiments may be summarised as follows:— 

a) Treatment of healthy animals . — After injecting from 600 to 
800 gm., of infected blood, most of the animals, provided they were 
free from fever at the time, gave no apparent signs of having contracted 
the disease. The disease generally broke out after the injection of 400 to 
500 gm., but in a much less severe form than that from which the control 
cattle were suffering. 

It is an interesting fact that the milk production of vaccinated cows 
hardly diminished; a temporary decrease of more than a half was a rare ex¬ 
ception. The course of the disease in* vaccinated animals is more rapid 
and their general condition is less altered. 

b) Treatment of sick animals. — Cattle which have contracted 
the fever seem to be less affected by treatment: if large doses are given, 
however, recovery is hastened. The author mentions several experiments 
of which the following are the most characteristicIn one shed 17 cows 
were vaccinated, and 11 kept as controls. The 17 vaccinated cattle 
(6 heifers and 11 cows) were not yet ill. Of the xi cows, 2 contracted the 
disease in a benign form, and the others remained in perfect health; the 
decrease in milk production was generally negligible. Of the control an¬ 
imals, 1 cow died of cardiac paralysis, and 2 had to be killed because their 
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hoofs fell off; of the rest one alone gave as much milk as previously; the 
rmllr production of the others falling below half. Most of the control an¬ 
imals suffered from serious lesions in their feet. 

The author affirms that the injection is harmless if the animals pro¬ 
viding the blood are carefully chosen, if all the appliances are scrupulously 
dean and if the blood is fresh. 

The stronger the dose given, the more certain is the effect; roo to 
200 gm. is too little for heifers and cows. 

1020 - Purulent Epizootic Epididymitis in Rams in Former German So uth W est 
Africa. — Schebe*. I*., in the Berliner TierarztUche W ochenschrift , Year XXXVII, 
No. 15, PP- 172-173- Berlin, April 1921. 

Observations made on a flock of 100 sheep of the fat-tailed variety 
bought in March, 1913, for a sheep-farm in German South West Africa. 

As castration had not been carried out for some years, a beginning 
was made at the end of March by castrating all the 7 year-old rams. In 54 
animals, unilateral purulent epididymitis (usually on the left side) was 
observed, and there was even one case which was bilateral. 

In May and September, when other animals of the flock were castrated, 
the same typical form of epiditymitis made its appearance in the rams of 
all ages. 

Symptomatology and diagnosis. — There was no sign of the disease 
before castration, nevertheless the infra vitam diagnosis is easy, and can be 
effected either by palpation, or by mere examination in advanced cases, 
as the affected organ is then much swollen. The diseased animals gave 
evidence of more or less pain, when slight pressure was applied to the 
distal end of the scrotum. The scrotum itself moves easily over the infect¬ 
ed organ, and is free from wounds or scars. 

On the other hand, there is an abundant flow of phlegmonous pus 
from the orifice of the sheath. 

In both cases, suppuration of the testes resulting in their complete 
detachment accompanied the epididymitis. 

The cauda epididymis was always the part most affected, but in 
the vasa deferentia, large swellings often occurred. A vertical section of 
the epididymis revealed the presence in the cauda of 1 to 5 pyogenic pockets 
of different sizes containing a white, yellowish, yellow, or greenish 
substance the consistence of cream, or pulp, which was usually free from 
odour, but in some cases gave off * a nauseating smell. Except in the 
two above-mentioned cases the abscesses were localised in the distal part 
of the epididymis, whereas the proximalp ortion was more or less swollen, 
moist, or congested, according to the intesity of the suppurating process. 
Except in 2 cases, all the operation wounds dosed without subsequent 
treatment. 

The correctness of the author's idea that epididymitis is a specific 
affection of the genital organs of an infectious character was borne out by 
the subsequent appearance of the disease in the flocks of sheep and herds 
of goats on a farm in the same region, the animals having been infected 
by those of a neighbouring homestead. 
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The author states that this disease, which seems to be very wide¬ 
spread, has not yet been mentioned in veterinary literature. 1 

X021 - Intrajugular Inoculation of Rabies Virus into the Sheep and Dog. — Rem 

linger (Directeur de Plnsfitut Pasteur du Maroc), in the Recueil de Midedne VtUrinairc 
Vol. xcvn. Nos. 3 -IO, pp. 172-175. Paris, April-May 1921. 

According to the received opinion, the inoculation of rabies virus gives 
very different results with herbivora from those than with other animals. 
Injection of this virus is said to induce rabies in the former, but to have no 
such effect upon the latter, even rendering them immune to the disease. 
In 4 series of experiments on sheep and dogs, the author found, that adult 
sheep and dogs reacted in precisely the same manner to an intrajugular 
injection of rabies virus. In fact, the percentage of the sheep and dogs 
that died of hydrophobia was respectively 31 and 38 %. 

X022 - Euparyphlum sufnum , a New Echinostoma from the Intestine of the 

Pig. — Ciobea, J, in the Comptes rendus des Seances de la SocUU de Biologic, 
VoL EXXX.IV, No. 19, pp 1000-1013, 1 fig. Parfc, May 28, 1021. 

Of the Echinostomidae only Echinochasmus perfoliatus var. Ratz 
has as yet been recorded as a parasitic of the pig. 

In the contents of the intestine of a young pig that had been given 
40 tench and 8 bream in 55 days, the author found a new species of 
echinostomate which he has described under the name of Euparyplvum 
stiinum . It is probable that the pig became infected by this parasite 
through eating the above-mentioned fish. 

1023 - The Presence In the Saliva of Healthy Animals of a Virus Producing Kerato¬ 
conjunctivitis and Encephalitis in Rabbits. — Eevaditx, c„ harvier, p., and 
Nicolau, S., (Institut Pasteur de Paris et Eaboratoire de Medecme exp^rimentale de la 
Faculte de M&decine de Cul/, Romnanie), in the ComPtes rendus des Stances de la SociiU 
de Bioloje, Vol. EXXXjlV, No. 16, pp. 817-818. Paris, May 7. 1921* 

* A short pathogenetic description of these affections induced by 
inoculating into the cornea of a rabbit, some fresh saliva taken from 
perfectly healthy animals thac had never suffered from encephalitis. Cer¬ 
tain normal salivas only produce kerato-conjunctivitis, but in 1 case the 
saliva injected into the cornea also gave rise to keratitis. The animal 
died on the 8th day, manifesting symptoms of encephalitis. The authors 
promise to furnish new data. 

X024 - A New Enzootic Disease of Fowls Caused by the Trematode Prothogom - 
wus fntercafandus, in Germany. — Hieronbh, E. (Director of the Veterinary 
Institute of the University of Koenigsberg) and Slidat, I#., in the Ceniralblait fur 
Bactcnologie, Parastienkunde und InfekUonskranhhetten , First Part, Medixini<sch-hygien- 
ische Bacteriology und Parasitenkunde , Vol. I/XXXVl, Part 3, pp. 236-2 fi. Jena, 
May, 1921. 

In flocks of fowls, serious laying troubles have been observed ending 
in the death of all the affected birds (1). Death was due to vaginitis and 

(1) The disease has been observed in the neighbourhood of Koenigsberg in Prussia, 
where 12 fowls succumbed out of a flock of 1 The birds were kept on a common where 
there was a pond from which they used to drink and pick up the small anima l s on the bank 
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secondary peritonitis caused by a parasite mentioned in the literature and 
belonging to the genus Prothogonimus Lube. The new species, studied 
and described by Szidat, occupies a position intermediate between 
Prothogonimus pdlucidas Linstow, ans Prothogonimus japonicus Braun. 

Symptoms. — The clinical symptoms that could be observed during 
the course of the malady were not very characteristic at first. The birds 
became restless, crouched here and there in a moping condition, with their 
plumage ruffled, and finally lost their appetite. In all cases, the laying 
fowls were seriously affected. At first, they laid eggs with remarkable 
thin shells; subsequently the calcareous portion was entirely lacking, 
and the eggs had a soft covering. Very soon the hens ceased laying and 
died after a few days. 

Pathological anatomy. — This chiefly consisted in affections of the 
vagina and peritoneum which are minutely described by Hieronymi. 
The other organs showed no particular morbid symptoms. Bacteriolog¬ 
ical examination failed to reveal the presence of specific micro-organismos. 

Treatment and prophylaxis. — No curative treatment of this parasitic 
disease seemed to be of any use. Hieronym advised shutting the fowls, 
up, and feeding them exclusively on grain. Hens thus treated developed 
no further symptoms. 

In order to prevent the occurrence of the disease, it is suggested that 
fowls should be kept from drinking at suspected ponds and from eating 
dragonflies. 

1025 - Determination of the Amount of Assimilation Energy Necessary for the Pro¬ 
duction of Meat and Fat in Young Pigs; Experiments in Germany.— welumank, o., 

in the Deutsche Land-wirtschafihche Presse, Year XEVIII, No. 43, pp. 32*5-326. Berlin, 
June 1, 1921. 

KeixnER has repeatedly recorded the amount of energy expended in 
transforming the products of digestion into animal tissues; but it was 
only in 1913, that more specific data were published by Heide and KXein 
showing the energy output of the pig (1). Independently of these 
researches, the authors had determined, by experiments combined with 
the analysis of young pigs, the work of assimilation required for the 
production of meat and fat. 

As a rule, dynamic changes are determined by respiratory analyses, 
which have the disadvantage of showing only indirectly the composition 
of the increase in live weight, and the energy expended in producing it, 
so that first the one, and then the other, have to he calculated. 

The author, by combining his experiments with the analysis of the 
young pigs and supplementing them by respiratory analyses, has been able 


HTeronymi draws attention to the fact that at the time of the outbreak of the disease, the 
number of LibeUula qwdrimaculata was unusually large. During the same season, an enzootic 
malady with similar symptoms had been recorded in other parts of Prussia. 

See Thzembmann J., I4bellenfluge und weichschalige Eier ( Georgine , 1920, p. 315, 
(Author’s JVote) 

(1) Biochemiscke ZeUschrift , year 19x3, Vol. IV, 
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to determine directly the output of energy and the increase in weight 
produced. The maintenance energy necessary for the animal was reckoned 
by the help of experimental data obtained by Tangees (i), and the 
quantity of energy used in digestion determined with the assistance of 
ZunTz and Magnus-Towy’s calculations (2) which enabled the amount 
of energy available for production to be estimated. 

The composition of the increase in weight, and the energy consumed 
in producing it, were determined as follows :— The young pigs used for 
the experiment and the control animals were taken from the same litter. 
The pigs were killed and examined, and the energy used in the formation of 
the tissues was calculated. This was done at the beginning of the exper¬ 
iment with the control pigs, and at the end with the others. 

The experiments proved that on an average 11.5 calories are needed 
for the production of 1 gm. of dry organic matter, not including its fat 
content. Taking into account the heat of combustion of the fat, the au¬ 
thor also found, that the worh of assimilating 1 gm. of fat, 1 gm.of protein, 
and x gm. of fresh meat used respectively 2.1, 6, and 1.1 calories. 

The author draws attention to the fact that the results of his exper¬ 
iments connected with the work of assimilation are in good agreement 
with the data given by Heide and Klein, except as regards the assimila¬ 
tion of protein, for which the figure obtained by the last-named investiga¬ 
tors was higher (1 gm — 7.25 calories). 

Taking these data as a basis, it may be said that young pigs make 
better use of the available energy in putting on fat than in the production 
of flesh, the use-coefficient of the available energy being respectively 
82 and 48. The experiments further showed that the part played by the 
different nutrient elements in the formation of fat is in proportion to their 
store of productive energy. The work needed for the assimilation of fat 
is the same, whether the animal fat is formed at the expense of carbohy¬ 
drates, or obtained from the fat present in the ration. 

One gramme of increased weight, when due to the formation of flesh 
with the normal water contents, represents the combustion heat of x calory 
as against 9.4 calories in the case of 1 gm. of fat. Thus the production of 
1 gm. of meat (reckoning the woxk entailed in assimilation) uses 1.2 cal¬ 
ories of energy, whereas 11.5 calories are needed to produce the same 
amount of fat. The author also states that in his experiments, the energy 
used in assimilation was entirely supplied by the nitrogen-free nutrient 
substances, and this process of assimilation in no way increased the decompo¬ 
sition of animal protein. Hence for the production of meat, should a suffi¬ 
cient amount of nitrogen-free substances be avai'able, all that is necessary 
is to supply the animal with the amount of protein strictly required for 
this purpose, plus the maintenance ration of protein. 


(1) According to Tangels’ experiments, the minimum amount of energy required to 
support life at the critical temperature of 20° to 33 0 C, is iroo calories per sq. m. of surface. 

(2) The ■work of digestion uses 0.8 calory per 1 gm. of digestible protein* 0.4 calory 
for 1 gm. digestible carbohydrate, and 0.24 calory for 1 gm. of tai. (Ed.) 


[IMS] 
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Although Ketxner’s starch values (1) are not directly applicable to 
meat production, it is however * advisable to use them (with the following 
corrections) in practical work. 

To produce 1 kg. of fat a pig requires (in addition to the maintenance 
ration) 3 kg., and not 4 kg. of starch values, because the work of digestion 
in pigs is less than in cattle. 

In order to produce 1 kg. of meat, a pig requires, in addition to the 
maintenance ration, 0.3 kg. of digestible protein and 0.5 kg. of starch val¬ 
ues. It follows from what has already been said, that the production 
of meat, because of its water content, and the good use made of food pro¬ 
teins, only requires 1 / 6 of the starch values needed for the production of 
fat; this fact should be taken into serious account in rearing young pigs. 

When fattening pigs, it should be remembered that the youngest, 
most rapidly-growing, animals are the most thrifty, for they possess most 
growth energy and, further, the production cost involved in increasing the 
meat weight is less than in the case of older pigs, which put on more fat 
(a process involving a greater expenditure of energy), and produce less meat. 

According to the author's experiments, a young Berkshire pig, from 
6 to 12 weeks old, can produce per 1000 kg. of live weight, 25 kg. of meat 
daily, which requires 4.5 kg. (or in round number 5 kg.) of digestible pro¬ 
tein. 

Supposing, for instance, that young weaned pigs which are growing 
rapidly, are fed according to Kedlner's method (6.2 kg. of digestible 
protein and 33.8 kg. of starch values), the probable production will be 
as follows:— 


Absorbed. . 

Necessary for maintenance of life . . . . 
Available for production ... 

The production of 25 kg. of meat required 
Available for fat production. 


Digestible 

protein 

Starch values 

_ fc g* 

kg 

6.2 

1 33-8 

1.0 

1 14-3 

5.2 

1 19.5 

5-o 

I 12.5 

— 

' 7-° 


There remain over from the production of fat 7.0 kg. starch values 
that can be transformed into 2.3 kg. of fat. The increase in weight is 
thus 37.3 kg., as against 6.5 kg. when fat is exclusively produced. 

These experiments show clearly enough that the starch values, even 
when corrected, as suggested by Hansson Nils, are not applicable to meat 
production, because not only is the utilisation of the protein 40 % higher 
as compared with the starch values, but the work of assimilation in meat 
production must also be taken into account. On the other hand, the pro¬ 
duction of the protein entering into the composition of the flesh canno t be 


(x) See JR. February 1016, Na 194, and December 1916, No. 1396. (Bd.) 
[****] 
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estimated in the same manner as that the milk protein, which requires a 
very small amount of assimilation energy. 

* 

1026 - Fresh Forage versus Silage for Dairy Cows under Nebraska (U.S.) Conditions (r). 
— Frandsen, j. H., Hendrickson j. W., White, G C„ North, A. C, and Woodward, 
E. G., in Journal of Dairy Science , Vol. IV, No. 2, pp. 124-153, tables2i, Baltimore, 
Hatch, 1921. 

Nebraska pastures generally furnish insufficient feed for dairy cows 
during the dry season and it is found necessary to supplement the pas¬ 
tures with either fresh forage or with silage. 

If partial fresh forage feed is employed the conditions in Eastern Ne¬ 
braska are well adapted, as sufficient rainfall is obtained nearly every 
summer. According to the statistics obtained from the Weather Bureau 
at Lincoln the average rainfall for the last 40 years amounted to 29.6 
inches; 1914, 26.53 in.; 1915, 29 in. 

In addition to this, the soil is equally favourable to forage crops as 
there is a deep layer of Loess soil over the major portion. 

The objects of the experiments undertaken lasting over a period of 
2 years (1914-15) were: — 1) to determine the most desirable rotation of 
fresh forage crops with respect to yield, date of sowing, date of harvesting 
together with an estimate of the cost of production; 2) to determine 
the value of fresh forage crops as compared with summer silage in 
the ration for milk production; 3) to ascertain the comparative eco¬ 
nomy of butter fat produced by cows fed on fresh forage and silage 
respectively. 

Eight cows were selected for feeding and were kept in dry lots (i. e. 
without pasture). Four were fed with fresh forage ad libitum . As a sup¬ 
plementary ration, they were fed with a 4: 2 : 1 mixture of maize, bran 
and oil meal (obtained by pressure), in amounts considered sufficient to 
keep them in normal production condition. 

The other 4 cows were fed with the same mixture togther with lu¬ 
cerne hay and maize silage, ratio 1: 1:4. 

All costs in money values were eliminated from this study and com¬ 
parisons were made on the basis of total nutrients of the feed or its pro¬ 
tein and energy content and on the basis of hours of labour and pro¬ 
duction. 

In the fresh forage group, the following plants were used rye, wheat, 
lucerne, oats+peas, white sweet clover, maize, sugar cane, millet, kaffir and 
cow peas (Vigna senensis) . Details as to the date of sowing, date of harvest, 
methods of cultivation, rate of sowing, chemical composition and cost of 
production both for fresh forage crops and for silage are given in various 
tables. The result of the 2 years under consideration are collected in the 
appending Table. 

_ ♦ 

(x) See X. May xstt6, No. 537; R. April 1917, No. 348. {Ed.) 
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Fresh forage versus silage in the summer feeding for dairy cows. 


Averages for 2 years 1914 and 1915 








Fresh forage 

Silage 

Number of days 




. . . . • 

. . lb. 

141.0 

141.0 

Fresh forage consumed per 4 cows 


61186.5 

— 

Grain 

» 

B 

4 * 


. . lb. 

5 408.0 

4 263.0 

Silage 

» 

B 

4 » 

.... 

. . lb. 

t — 

16 231.O 

Hay 

» 

S 

4 * 


. . lb. 

— 

3 933.0 

Milk produced 


» 

4 » 

.... 

. . lb. 

13 480.75 

II 120.95 

Average % of fat 

. . . . 

. . . 


. . lb. 

4*29 

4.18 

Hours of man and horse labour 


. . lb . 

247.57 

189.32 

Grain required per 

100 lb milk - . 

4l.8l 

40.30 

Fresh forage 

» 

3 > 

100 a 

u 

. . lb. 

470.50 ] 

— 

Silage 

a 

a 

100 » 

a 

. . lb. 


155.73 

Hay 

» 

» 

100 » 

)J • « 

. . lb. 

- 1 

36.74 

Eabour 

h 

» 

roo » 

a . - 

. . lb. 

1.813 1 

1 1.245 

Dry matter 

a 

a 

100 a 

a • - 

149.975 

110.555 

Crude protein 

» 

a 

100 » 

» . . 

. - lb. 

14*567 

10.472 

True protein 

3 ) 

a 

100 a 

a . . 

. . lb. 

11.35 

8,044 

Net energy 

» 

a 

100 a 

» . . 

.... 

101.614 

65 397 

Weight of cows at beginning . . 


. . lb. 

901.2 

I 050.0 

a a a 

a 

end . 

. . . 


. . lb. 

' 990.5 

I 016.5 

Acres of ground required per 4 cows . . • 

. . lb. 

3.445 

1.665 


1027 - Potatoes as a Forage Crop. — See No. 1047, Of this Review. 

1028 - Notes on the Inheritance of Colour and Markings in Pedigree Hereford Cattle, 
in England. — Prrx, F., in Journal of Genetics , Vol. IX, No. 3, PP- 2X1-302, pi. VIIIX, 
figs. 7, bibliography of 12 work*. 

Notes made on the pedigree Hereford cattle at Bridgnorth, 
Shropshire. 

Before considering the manner in which different characters are 
inherited, the author gives a short description of this race. A typical 
Hereford is a deep red beast; face and undeipaits and feet white; white 
patch along top of the neck; white at end of tail (1) Points that breeders 
attend to are the coat colour which should be rich purple red and not yel¬ 
low : a dear dean nose, without spots and markings ; and the horns should 
be free from pigment at the tips. 

The following variations have been observed: 

I. — Reduction of the pigmented areas or excess of white (2). 
— This variation is most frequently met, certain families being known 
to “ throw white ” occasionally. 

- # 

(x) See Grade o on appended Plate. 

(2) See Gtades 1-2-3-4 on Plate. 

[im-ms] 
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The factor “ excessive white ” acts as recessive to normal colouration. 
Two producers, namely Rowland Paradigm and Bound’s Chance give 
ample evidence as regards colouration and markings. They were mated 
with cows homozygous and heterozygous respectively for the character 
istic “ excessive white. ” If these individuals homozygous for the typ¬ 
ical markings are indicated by the letters NN, those bearing both factors 
by NW (i. e. " normal pigmentation ” N, and " excessive white ” W), 
then the calves bearing the character “ excessive white ” should be of the 
genetic constitution WW. The produce of the above bulls may be 


set forth as follows. 

NN or NW WW 

i/owland Paradigm NW X 5 cows NW. . 12 : 5 

Bounds Chance NW X 6 cows N W . 13 : 5 


Totals . 25 : 10 

Expectation . . . 26.25 : 8.75 

NN o NW WW 

Rowland Paradigm NW X 5 cows NN . 13 : o 

Bounds Chance NW X 13 cows NN . 39 : o 

Totals . ... 52 0 

Expectation. ... 52 : o 

NN NW WW 

Bounds Chance NW X 4 cows WW . 0:7:9 


Expectation. ... 0:8:8 

The above evidence shows that the factor w in Hereford cattle acts 
as a simple Mendelian recessive to the normal type of markings, normal 
and badly marked cattle occurring in the ratio of 3:1 where heterozy¬ 
gous individuals are mated together. 

In addition to this, though the somatic effect of the white factor va¬ 
ries somewhat, each beast having white beyond the shoulders may be con¬ 
fidently assumed to be a homozygote of the constitution WW. 

II. Extension op the pigment or dark neck. — Tbe ordinary 
white-necked marking has disappeared and the “ dark necked ” type of 
pigmentation shows a distinct tendency to dominance (1). 

In the case of a cow called Shelsey Cypress that was dark-necked, 
only 2 out of 6 calves, all by normally marked bulls, have shown any white 
on the neck. Presumably the cow was a pure dominant for the character 
“ dark-neck, ” the sires being heterozygous. However, dominance is 
not always complete seeing that white shows in some of the heterozygous 
offspring. This is evident in the adjoining pedigree table (page 1300) in 
which D indicates the character “ dark-neck, D” the normal colouration 
and W excessive white. 

According to this evidence, it may be concluded that when the factor 
N alone is present, D is dominant, whilst it becomes more or less recessive 
in the presence of the factor w! 

(1) See qrade + 3 tbe Plate. 


[ 10 * 8 ] 
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very dark 

















BREEDING 


1301 


III. Red-Eyes. — A character quite common in English Herefords 
about 1 / 4 of the cattle showing it (out of no, 73 showed more or less colour, 
about their eyes), though it has never been the subject of selection, the 
breeders not regarding it as of any importance (1). 

The coloured area varies considerably from a comparatively large 
circle of red round each eye to only a slight trace of pigment. 

A study of the factor (R) has shown that the presence of pigment 
round the eyes is dominant which is allelomorphic to its absence, and this 
factor segregates independently of other pigmentation factors in the sim¬ 
ple ratio of 1: 2: 1. But dominance is not so complete in every case, 
so that the RR and Rr classes are not always easy to distinguish with 
certainty. It is possible and even probable that the factor N has a modi¬ 
fying or partially inhibiting effect on the full somatic expression of the 
factor R, so that a normally marked red-eyed beast would not have such 
well-marked eyes as a dark-necked red-eyed one, though both would 
transmit the factor R in equal purity to their offspring. 

IV. Dark or dirty nose. — The pigment sometimes appears on 
the nose in Hereford cattle in quantities varying from a mere spot or two 
up to completely dark nose. The black or " blue " (dilute black:) spots 
are considered the worst. Observations concerning the black and brown 
and black combined have already been made. This form of “ dirty 
nose ” is usually found accompanying that deep rich coat colour known 
as claret. Out of 41 Herefords examined, which were of this tint, 15 had 
pigment on the nose and 26 had dean noses. The dirty nose is dearly 
a unit character dominant to the factor R and segregating independently 
of the other factors with the possible exception of the factor for the 
rich daret coat. The author for example noted a very white cow (grade—3) 
with a heavily spotted nose and dark cattle (grade +3) with perfectly 
dean noses. The figures collected in relation to this transmission of 
character are as follows 



Clean 

nose 

Spotted 

Heavily 

pigmented 

• 

Dark-neeked + 3 and + 2. 

7 

■I 

0 

Very white —2 to —.. 

7 


I 

Claret coloured. 

26 

1 

15 

Pale bxown. 

9 

Bfl 

2 


The matings of dean-nosed (pp) with dirty-nosed cattle (PP) may be 
summarised as follows: 


(x) In certain countries, for example in Jamaica, cattle with pigment made their 
eyes are actually preferred on account of their supposed immunity to the attacks of flies 
and certain eye diseases. {Author's NoU) 
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PP Pp pp 


Newton Plum PP X Newstead pp . 0:2 : o 

Newton PP X Bounds Chance pp . 0:2:0 


Total ... 0:4:0 

Expectation ... 0:4 : o 

6 dean-nosed cows Pp X Newton Glance pp . 0:3 : 3 


Expectation ... 0:3:3 


V. — Coat colour with reference to the claret and pale 
brown shades. — The rich claret is the deepest shade found in Hereford 
cattle, yellow (actually a pale red brown) being the lightest, but interme¬ 
diate shades are often met with. 

The claret factor (C) proves to be recessive to that of pale brown 
(B) as the matings of 7 yellow Herefords with 2 bulls rich claret colour, 
resulted in 14 pale brown calves to 1 dark. This is somewhat surprising 
as, judging by analogy with chestnut and bay horses, it would be 
expected that the paler colour would prove recessive. 

The matings claret X pale brown and claret X claret show the follow¬ 
ing results: 

7 matings BB X CC = 14 BC: 1 CC Expectation 15 BC. 

10 » CC X CC = 33 CC: 1 BC » 34 CC. 


The factors for coat colour segregate independently -of others control¬ 
ling the distribution of pigment, but the factor C is often associated with 
factors R and p ; this may be as follows : 


Pale brown 
XI 


1 WW : to NN or NW 


Excessive white 


Claiet 

4i 


2 WW : 39 N N or N W 


Pale brown 
xx 


3 DD or DN : 8 NN 


Pale brown 
11 

2 PP or Pp : 9 p p 


Pale brown 
xz 

7RR or Rr : 4 rr 
[ms] 


Dark neck 


Dirty nose 


Red eyes 


Claret 

4 i 

blnTST dh T33NH 

Claret 

_ 4 i 

15 PP or Pp : 26 pp 

Claret 

41 

37RR or R r ; 4 r r 
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Notes on the history of Hereford cattle with reference to their markings 
and variations show that the pigmentary characters are survivals from 
earlier times when no selection was practised of colour or markings. 
Hence the faults which appear and reappear in the present-day Here- 
fords should not he attributed to spontaneous variations, but are due to 
Mendelian factors carried by the animals which cause the characters concern¬ 
ed to appear, when suitable combination of gametes gives them the 
opportunity* 

1029 - Cyrenaiea as a Stock-Breeding Country. — franchx, q. (Vetennano cotomale 
presso il Goverao della Cirenaica), in II nuoi0 Ercolant , Year XXIV, Nos. 15-19, Bib¬ 
liography of 15 works. Turin, August 1 ^-September 30, 1919. 

Observations and suggestions based on the study of what other au¬ 
thors have written on the subject, together with a comparison between 
these data and the facts observed by Branchi himself during bis stay 
in the Colony, which lasted for several years. 

The author thinks that, in spite of the present depression, stock- 
breeding and the allied branches of industry will ultimately become the 
chief source of wealth in Cyrenaiea. Good results can, however, only 
be expected, if thrifty animals are obtained which can live upon the wild 
herbage, and support periods of scarcity of forage. Thus, sheep-breeding 
(the travelling method is the most suitable and is usually adopted) oc¬ 
cupies the first place, and cattle-rearing the second. The physiological 
condition of the native cattle is deplorable, but could be radically improved 
by adoption of better breeding methods. 

The massif of Cyrenaiea is formed of limestone rocks ; the large amount 
of " terra lossa ” (red earth) being only the ferruginous, calcareous, resi¬ 
dual clay typical of regions where the limestone has undergone alteration. 

Next to the limestone, but confined to the coast district, there is 
a sandstone, which although very soft and friable in the West, becomes 
much more compact and hard towards Bomba and Toubrouk. The 
thin strata of clayey limestone that predominate near Solloum, are inter¬ 
calated with these sandstones. At Solloum, the red earth disappears, 
but the soil remains of a clayey-calcareous type. Other thin strata of 
compact, impermeable marl or day are interbedded with the great lime¬ 
stone mass of the plateau. 

Although the flora of Tripolitania is typical of the Sahara region, that 
of Cyrenaiea is of the Mediterranean type. 

The author rapidly reviews the districts that may be regarded as of 
real agricultural importance ; he mentions all the coast zones and those 
situated in the mountainous legion, and on the plateau which is a contin¬ 
uation of the hilly country but leaves out of account the interior zones 
of tbe oases and the pre-desert. 

The innumerable oases serving as pastures, which are scattered along 
the coast and over the plateau are the most suitable grazing-grounds for 
animals reared in the open. They represent fertile patches which have 
escaped the inroads of the desert sands, and the encroaching of bushes and 
shrubs. 


[lots -IMS] 
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The stock-breeding problem of Cyrenaica may be stated as follows: 
It is necessary to provide means for increasing the herds and flocks, im¬ 
proving the stock, and finding a market for the produce. 

It is impossible to distinguishe any varieties or sub-groups in the 
domestic animals of Cyrenaica. Each breed is descended from a single 
ancestral stock, yet the progeny are not fixed enough in character for it 
to be possible to classify them as distinct types. The differences between 
the animals of the same race are almost entirely due to their place of 
origin, and the manner in which they have been reared. 

The horses are few in number and are evidently of Berber breed, 
although some individuals show traces of inter-breeding with oriental- 
mesomorphic types. It is difficult to find animals with the distinct char¬ 
acters of the Arab horse. All the horses of the Colony have 3 fixed 
characters:— Convex frontal region (hare’s head), thick neck, sloping 
croup, somewhat narrow at the gluteus. 

Extreme measures of ordinary native horses taken by the author . 


Weight to top of withers. 

Oblique length of trunk.. | 

Width of chest. 

length of thorax (from the point of the shoulder to 

the posterior border of the last rib). 

Circumference of thorax.. 

Circumference of fore cannon-bone.I 


from 138 to 153 cm. 

» 140 » 162 » 

» 27 » 39 » 

» 81 » 94 » 

9 158 * 179 * 

» 1/ » 20 » 


Rearing, in the strict sense of the word, does not exist. The horses 
are sufficiently strong for riding (for which they are generally used), 
and also for draught work. 

The donkeys are small; they usually have a grey coat with the mule 
stripe, or cross, or else a brown coat with light areas on the belly, on the 
inner part of the thigh, and round the eyes and mouth. Black coats 
are an exception. There are not many donkeys, and they decrease in 
number as one advances towards the interior. On some parts of the coast, 
huger donkeys are found which are of the Pantellerian type, and are prob- 
bably descended from imported animals of that breed. 

Mules are very rare. 

The dromedaries belong to a special breed, produced by crosses with 
anima ls from Egypt and the Sudan. There is a fairly large number of 
these camels; some droves contain excellent specimens. They are used 
as beasts of burden, and by caravans. None are specially bred as running- 
camels or " m6hari '* Their coat is usually of different shades of fawn. 

Cattle are the animals that suffer most from the unfavourable con¬ 
ditions of the environment; there are, however, some individuals that 
would well repay selection. There is but one breed, and this the author 
does not believe to belong to the Iberian stock. The coat is generally 
wheat-coloured, sometimes spotted, rarely black. A large number of the 
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cattle suffer from cysticercosis. The cows, though bad milkers, have 
well-shaped udders. 


Extreme measurements of dromedary taken by the author. 


Height at top of withers. 

Depth of thorax measured to half the sternal callosity 

Oblique length of trunk. 

Circumference of thorax.. 

Circumference of fore cannon-bone. 


from 165 to 182 cm. 

> 77 » 96 » 

» 168 » 104 * 

» 179 » 235 » 

» 19 > 25 » 


Weight at top of wither* ^. 

from 99 to 122 cm. 

Weight at sacrum. 

» 104 » 127 » 

Length of thorax (from point of shoulder to posterior 


border of last rib). 

» 51 * 87 » 

Oblique length of trunk. 

| » xi8 » 178 » 

Circumference of fore cannon-bone. 

» 16 » 20.5 » 


The sheep belong to the Syrian breed (Berber variety), but they 
are of different sizes, and show no uniformity of type. They have abun¬ 
dant wool of an open texture and varying in colour from dirty white to 
black with apical pigmentation. It is surprising to see the number of 
anomalies in shape and form presented by these animals: horns and su¬ 
pernumerary members, monorchidia, cryptorchidia, hermaphrodism, 
epispadias, and hypospadias. Usually, they are in good condition, and 
not infrequently, the dead weight of the sheep at the local butchers is over 
40 kg. 

As the author has observed, there are two forms of steatopygia 

(1) In which the fat deposit is strictly confined to the tail; 

(2) in which it extends to the croup ; this is called the “ fat rump 
type *\ These forms occur independently of the animal's state of nu¬ 
trition. 


Extreme measurements of sheep taken by the author . 


Weight at withers. 

from 

60 to 

73 

gtn. 

Oblique length of trunk. 

» 

71 » 

88 

» 

Deptlfc of chest. 

» 

21 » 

25 

» 

Circumference of thorax. 

a 

88 * 

104 

» 

Circumference of fore cannon-bone. 

» 

9 » 

iz 

* 


The goats are fine animals and in good condition: few of them are, 
however, kept and then usually reared with sheep. The goats of Cyre- 
naica belong to the breed of Capra hircus Helleri. Their hair is long, and 
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their coats generally white, grey, or spotted, seldom black. The females 
as a rule, yield abundance of milk. 

The fowls, which all belong to one native race, are very numerous, 
and excellent layers although they are rather small, light birds. 

The pigeons are of different types belonging to various breeds, and 
are somewhat *small. 

In conclusion, the author points out the course to be followed in or¬ 
der to improve the stock of the Colony and says that it is absolutely nel- 
essary for the Government to take # th^ initiative. The first thing is 
to increase the native domestic breeds, which present no difficulties, as 
pastures are not lacking. This should be followed by the draining of 
the marshy land. 

In order to encourage stock-breeding in Cyrenaica, it is requisite to : 
1) Increase the domestic animals as rapidly as possible; 2) Improve 
the local species, especially by crossing and selection; 3) Change 
the environment and solve the forage question; 4) Ensure sufficient 
reserves of water for the stock and for irrigation purposes; 5) turn to 
best account the capabilities of the animals, and place their products 
on the market; 6) found a Stock Breeding Station provided with all the 
apparitos required for experimental work. Affiliated to the chief Station, 
there should be zonal stock-breeding sub-stations for the purpose of pro¬ 
paganda and supervision; 7) develop the Veterinary Service for prophy¬ 
laxis and sanitary inspection; 8) make quarantine stations for stock that 
is to be imported or exported; 9) encourage the installation of cold- 

storage plants in the chief coast-towns. 

As regards the means of selection, the author advises 

For horses, the use ot eastern stallions and mares to the total exclu¬ 
sion of European animals. 

For mules , extensive breeding with donkeys imported from Pantel- 
leria. 

For dromedaries , the selection of good local types, and the castration 
of the young males not needed for breeding purposes, in order to increase 
the meat supply. 

For cattle, the selection of native animals, the larger importation of 
the Sicilian breeds that have given good results and the castration of 
calves not needed for breeding. In the marshy districts (Bomba), zebus 
and buffaloes might be tried. 

For sheep and goats, careful breeding and choice of breeding-animals, 
for the stock is already good. The castration of lambs destined for the 
butcher is also necessary. * 

For fowls, the introduction^ of early-maturing breeds. 

1030 - The Present Condition of Stock-Breeding in Hungary. — von Konkoly-Thege, 
A,, (Secretary of the H u n g a ri an Agricultural Society) in the Deutsche Landwirtschattli 
chs Presse, Year XI^VUI, No. 42, p. 318. Berlin, May 1931. 

A short report on the Twentieth National Show of Breeding-Stock 
at TBuda-Pest. This show, which was the first sine.* the outbreak of hos- 
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tilities, demonstrated that in spite of the war, Hungary still possesses 
sufficient cattle to form the basis of a national industry. 

Considering the reduction of Hungarian territory, the number of 
exhibits was very satisfactory. Most of the cattle were pure-bred Sim- 
menthals, but there were a large number of crosses between the Simmen- 
thal and the local pied-red breed. The grey Hungarian steppe cattle 
had few representatives. 

Most of the sheep were either combing-wool Merinoes, or early-matur¬ 
ing Merinoes, the Peace Treaty having deprived the country of most of the 
sheep farms where the animals supplying wool for textile fabrics used to 
be bred. The pigs consisted almost entirely of animals belonging to the 
Hungarian Mangalicza breed, there being but very few of the early-matur¬ 
ing foreign breeds, although these are now in great demand. 

The following prices are paid for breeding-animals (males and females): 
— Cattle 38 000 to 150000 kronen; pigs 10000 kronen; sheep 8450 kronen. 

1031 - Study of the Cattle-Breeding Situation in South America (Brazil, Uruguay^ 

Argentina) Especially as Regards a Possible Market for Swiss Cattle. — inrar g , 

(G^rant de la Commission des Federations suisses des svn dicats d’elevage bovinj, in 

the 4.nnuaire ajrtcole de 1% Suisse Year XXII, Pa„ voL 2, pp. 49-70. Lucerne, 1921. 

Report on the present condition of cattle-breeding in South America, 
especially in Brazil, and of the cattle shows at Rio de Janeiro, Montevideo, 
and Buenos-Ayres in 1920. 

The author, who was one of the judges of the dairy-cow division at 
the Rio Janeiro show, has studied the present condition of cattle-breeding 
in the country , the improvement obtained by the introduction of foreign, 
especially Swiss, races, and the possibility of finding a sale for Swiss cattle 
in South America. 

Brazil (i). —■ Among the cattle on show at the third National Cat¬ 
tle Exhibition, opened on July 4, 1920, there were 67 of the Brown Breed 
and 20 of the Spotted Breed ; the Black Spotted Breed, on the other 
hand, had not a single representative. 

In the milch-cow division, there were amongst others, Dutch, Nor¬ 
man and Flemish animals, as well as specimens of Jerseys and Guernseys. 
The following figures show the proportion in which the various breeds 
were represented at the Show:— Zebu 294; Caracu 14; Hereford 301 ; 
Polled Angus 20 ; North Devon 16 ; Shorthorn 39 ; Red Poll 20 ; Simmen- 
thal 20; Schwyz 67; Limousine 16; Normandy 15; Flemish 13 ; Dutch 
108; Guernsey 20; Jersey 30; Local breed (“ Animaes Nacionaes") 
12 ; Red Lincoln 5 ; Milch cows of various breeds 7 ; Total: 1027 head. 

The author thinks that Swiss cattle ..would find a ready sale in Brazil, 
if more active propaganda were made by sending well selected animals 
of the Swiss breeds to shows in that country, but they would find 
serious rivals in the English beei breeds which are already well-represent¬ 
ed there. 

(i) See: R Jan. 1915, No. 80 ; R. Nov. 1915, No. 1183; July 1021,Nos. 700 
and 767. (M.) 


[1 Mt-ltSl] 



X3o8 


CAMUS 


The Brazilian breeders are now fully aware of the necessity of paying 
serious attention to the improvement of the native races. Good results 
will certainly be obtained as soon as there are better means of communica¬ 
tion, and when the control of “ tristeza " is more effective, and the question 
of breed solved. The author has had the opportunity of visiting many large 
farms and “ fazendas ” in which he found cows belonging to the Brown 
breed, and the Red spotted breed ; some of the animals being pure-bred, 
others cross-bred. The “ Posto zootechnico de Pinheiro ” which is State 
property, is a model farm on which are kept the most different races of 
cattle of Brazilian or European origin. Amongst others, there are So 
head belonging to the Brown and Spotted Red breeds, that were purchased 
in Switzerland in 19x9 ; some of the consignment succumbed to “ tristeza ”, 
The anim als have retained their shape and points, but have lost flesh, 
owing, it is supposed, to the condition and situation of the land. 

On another large “ fazenda ” at Paysandu, belonging to Dr. Jon- 
qtjiERRE, there was a herd of 880 cows belonging to the brown breed, 
mostly hybrids, but still showing the breed characters; the animals were 
in good condition. The author believes that great improvement could 
be effected though the infusion of fresh blood by bulls imported directly 
from the home of the breed. Further, since the price of milk is rising, the 
milk-industry will undoubtedly develop in this region. According to the 
proprietor, the average daily milk yield is 8 litres, wich in proportion to 
the total returns obtained from the estate, is very satisfactory. 

On another farm (Santa Cecilia a Volta Redonda), the herd consists 
of 1000 head of cattle, of which 60 belong to the brown breed; the rest 
being the products of a cross between that breed and the local a “ Ca- 
racu ” race. 

Afterwards, the author visited Cahneio's farm situated in the 
basin of the Parahyba, in the State of Minas Geraes, where the dairy 
industry has made more progress. 

Cattle-breeding is chiefly practised in the south, whereas in the north 
horse and mule-breeding are more in favour. 

A large number of the beef cattle (local breed) required to provision 
Rio de Janeiro comes from the above State. The remainder are sent from 
a greater distance, from the States of Matto Grosso and Goyaz, but as 
the an im als make three journeys, which takes from 2 to 3 months, on 
foot, they lose much of their weight on the way, and have to be re-fattened 
on the pastures in the States of Minas Geraes and Rio de Janeiro before 
being sent to the abattoir. No Swiss cows were met with, except some 
animals, resembling the Simmenthal bleed to a certain extent as regards 
their coat but having more or less assumed the shape of the indigenous 
races (“ Caracu ”) or of the zebu. It is in this State that Swiss cattle, espe¬ 
cially the brown breed, would have the *best chan ce of success. 

The “ Campo Alto ” fazenda in the State of Sao Paolo, possesses 
several bulls of the Swiss Brown breed, which in spite of their age (one 
is more than 10 years old) are still vigorous and fit for service. Two 
young bulls (11-15 months old), bred on the premises, left much to be desir- 
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ed as regards symmetry and development, and their coat was too light 
in colour. Splendid results have been obtained by crossing Swiss Spotted 
Red cattle with the local (" Caracn ") breed. Two oxen ( 8 / 4 Sitomenthal 
54 Caracu), which were being fattened, showed no signs of mixture of 
blood in their horns, ears, muzzles, or hoofs. Eighty cows, the products 
of a cross between the Caracu and Spotted Red breeds (although only 
of % or even /4 Simmenthal blood), were superior in shape and milk yield 
to the pure-bred Caracus, and weighed on an average from 200-250 
kg. more per head. The average daily milk-yield of this herd was 8 to 
9 litres per cow, whereas that of the Caracus never exceeded 3-4 litres. 
Amongst other estates, the author also visited that belonging to the Sao 
Paulo Stock-Breeding Station. In the model cow-shed there, he saw 
imported Shorthorn, Jersey, Guernsey, Limousine and Dutch cows which 
were being acclimatised, and undergoing immunisation; the results ob¬ 
tained by inoculation against tristeza are said to be most satisfactory. 
In short, the author found that the brown breed is well represented nu¬ 
merically in Brazil, but that the quality of the animals is very inferior. The 
Spotted Red breed, on the other hand, is but little known As regards the 
breeding conditions in Brazil, the author does not think that the English 
beef breeds are likely to establish so firm a footing there as to crowd out 
all other races, which has hitherto been the case in Argentina and Uruguay. 
The Dutch cattle, however, though represented by many specimens in 
farms situated near the towns, do not appear to have succeeded as well as 
the Swiss dual-purpose breeds. 

So far, land-owners have manifested a market preference for the 
zebu imported from India. Zebus belong to a primitive race, and are 
very thrifty, and resistant to diseases, thus needing little care, which is 
a great advantage in Brazil. They are well enough adapted to regions 
where cattle are kept to provide manure, but as the demand for animal 
products increases in other countries, the zebu of the Brazilian farm will 
be obliged to retire in favour of European breeds. 

Taking these data as a basis, the author ha* sketched out the outlines 
of a scheme for importing Swiss cattle into Brazil 

He demonstrates the necessity of establishing agencies and creating 
a Swiss-Brazilian Society to purchase or rent an estate where a large 
herd of cattle can always be kept, so that the animals are immunised against 
“ tristeza 99 and can become accustomed to living in a dimate, and under 
conditions, differing greatly from those obtaining in their native country. 

According to the author, the most formidable rivals of the Swiss 
cattle on the Brazilian market will be British and North American animals. 
Powerful assodations, with much British and American capital behind 
them, have already been formed in the State of Sao Paulo for the purpose of 
installing abattoirs and cold-storage plants. It is certain, that, by 
these means, an impetus will be given to the rearing of English beef-breeds 
of cattle, and to their exportation to Brazil. The great difficulty in the way 
of importing Swiss catt*e is the defidency of means of transport. As re¬ 
gards show cattle, the author advises their being sent in good time, so as 
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to be aMe to spend at least 2 months in Brazil, and thus become some¬ 
what acclimatised before exhibition. 

Uruguay (t) has followed the example of the Argentine Republic 
in the measures taken for improving its cattle and in organising large an¬ 
nual shows. The results obtained in a short time are most encouraging. 
Uruguayan breeders have specialised in Herefords, and seem to have a 
dear idea of the objects for which they are breeding. 

With the exception of Herefords, which are preferred, almost the only 
European cattle in Uruguay are Shorthorns. 

Thus, at the Fifteenth Show at Montevideo, there were 104 Hereford, 
93 Shorthorn, 5 Normandy bulls (one being 2 % years old), 1 Jeisey, and 
1 Dexter bull. Hardly any cattle are reared in Uruguay for the frozen-meat 
trade, and it would be difficult, at all events for the present, to introduce 
other breeds into the country. Huge cold-storage plants have been installed 
by the important firms of Swift and Armour at Montevideo. 

Another institution existing at Buenos Ayres, as well as at Monte¬ 
video, and which deserves serious attention is the many public auctions 
where Herefords and Shorthorns are sold. A first-class Shorthorn bull 
was purchased at such a sale for no 000 pesos (270 000 francs at the then 
rate of exchange); other bulls fetched respectively 70 000,100 000,170 000, 
130 000, 150 000, 180 000, 200 000, and 250 000 fr. 

Argentina (2). — The conditions of cattle-breeding in the Argen¬ 
tine Republic are quite different. Although the English beef-breeds. 
Short-horns, Herefords, Polled and Aberdeen Angus, still take the first 
place, more attention has for some years been devoted to dual-purpose 
cattle. The Brown breed is wholly unknown in Argentina, but there are 
several specimens of the Black Spotted Fribourg cattle; these, however, 
show marked signs of degeneration. The Red Spotted breed is only known 
by name. 

When importing Swiss cattle, it is of paramount importance to Argen¬ 
tina that the animals should be healthy, vigorous, and accustomed 
to mountain pastures. 

The Show opened on Sept. 4 1920, included among the exhibits, 
representatives of the following breedsShorthorn 1315; Polled 
Durham 4; Hereford 229; Aberdeen Angus 130 ; Red Poll 2; Shorthorn 
(red) 4; Flemish 9 ; Jersey 4; Normandy 11; Fribourg 7; Dutch-Friesian 
31; Holstein Friesian 34; total: 1780 head. 

In paying the above-mentioned high prices for service bulls, the 
Argentine or Uruguayan breeder pays for a pure-bred animal of long and 
good pedigree which is vouched for by absolutely trustworthy documents. 
Further, the author found on enquiry in both Argentina and Uru¬ 
guay, that all the regulations connected with the Herd-books emanate 
from a single source, and are identical for all breeders of the same cattle. 
Thete is only one Herd-book for the shorthorn, Hereford, and Aberdeen 


(x) See: R. May 1917, No. 466 and June 1917, No. 517. (Ed.) 

(a) See: R. Mar. 1916,No.264; R,Aug., 1917,No. 1123;R. July-Sept. 1919,No.950. (Ed.) 
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Angus breeds respectively. In the Argentina Shorthorn Herd-book, no 
animal is registered whose pedigree cannot be traced back to the English 
Herdbook of 1850. More importance is attached to the pedigree of stock 
in Argentina than in any other country in the world, except England. 
Brazil is still in the preliminary stage, but is taking an interest in this 
matter. In all the states of South America, the greatest efforts are being 
made in the direction of systematic improvement of the different breeds 
of cattle. 

Both in Argentina and Uruguay, the annual cattle shows are organised 
by Agricultural Societies, and not by the State. To these Societies are 
also intrusted the keeping and supervision of the Herdbooks, and of all 
the pedigree-registers of every kind of animal; while to their initiative must 
be attributed the efforts made to improve the agricultural conditions of 
all the large estates. 

Since cattle shows have been instituted, and especially since the Cen¬ 
tenary exhibition of 1910, the cattle exhibited have always been judged 
by English judges who are experts, in as much as they supplied the 
selected stock. Very severe supervision is exercised. 

As regards how much show animals should be fattened, which is a 
question much discussed in Switzerland, Germany, and elsewhere, the 
author has observed, that all the beasts exhibited in Argentina are in prime 
condition. The prize breeding-stock (bulls and cows), which head the list 
are extra-fat cattle although the breeders admit that so much fat is inju¬ 
rious to the health, and diminishes the reproductive powers of the animals 
yet the idea is so well established that even breeding stock should be fat, 
that a lean bull or cow, would have no change of bring awarded a prize. 

1032 - The Guernsey Breed In Latium (1). - Senni, G., in the Rwista a^ricola romance, 

Vol. XI, VII, No 8, pp. 310-214. Rome, August 1921. 

In reply to questions sent to him by the President of the Comizio agri- 
colo di Roma, the author makes the following statements 

One bull-calf and one cow-calf (6 months old) were imported by him 
from Guernsey in 1910, and 4 cows in 1912. These animals were success¬ 
fully crossed with Swiss and Dutch cattle, but finally it was resolved 
to specialise on the pure Guernsey breed. 

The weight of the adult animals varies from 350 to 400 kg. The 
third generation hybrids obtained by the author appear to put on weight 
in a very satisfactory manner, as has been observed in the United States (2). 
The average milk of yield adult cows fed on local ordinary forage is about 
3000 litres. The milk retains its characteristic richness in cream, its flavour 
is very delicate, and its colour generally yellowish. 

The breed is easily acclimatised. To ascertain this fact, the author 
made a special experiment on his farm at Grottaferrata where he kept 


li) See: R . July 1916, No. 777 * 

(2) See. R . Jan. 1917* No. 61. [Ed.) 
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some Guernsey cows in the open winter and summer, for several years. 
They were given local forage, often even to the exclusion of concentrates. 
The readiness with which this breed becomes acclimatised is also proved by 
its being exported to France, England, Denmark, Sweden and the most 
different parts of the United States, where very pure-bred herds have been 
formed. 

The 60 smifflfltft bred by the author, though examined every year, were 
found to be free from tuberculosis; but occasionally they suffered from sub¬ 
lingual abscesses due to the forage which was sometimes coarse. The 
cows that were first imported are now n yeais of age, yet still give plenty 
of milk. The author has seen in the island of Guernsey a cow of the 
native breed, 16 years old, with a fine little calf of 2 months, and still giv¬ 
ing abundance of milk. Such cases are not rare, indeed as a general rule, 
cows belonging to breeds that have been greatly improved, continue to 
serve their special purpose much longer than less well-bred animals. 

The author does not think it advisable that Guernsey cattle should be 
widely kept at present in Latium, for it is necessary that much progress 
should first be made in the production of forage and the care of stock. 
Under present conditions, this breed can only be reared successfully in 
exceptional cases, by a few expert breeders. 


1033 - Sorghum for the Intensive Feeding of Pigs. — goott, a., in the Comptes rendus 
de VAcademic d? Agriculture de France, Vol. VIT, !No. 27, pp. 588-592. Paris, July 13, 
* 1921. 

The author calls attention to the feeding value of sorghum grain, and 
shows the excellent results he obtained with it in intensive pig-breeding. 

There is only one cereal superior to sorghum as a pig-feed and this is 
maize, which has a higher fat content. 

Sorghum is as nutritious as wheat, barley, rye or manioc100 kg. 
of sorghum is equivalent to 125 kg. of oats or 140 kg. of buckwheat. 

The nutritive quality of sorghum is as high as that of groundnut 
cake, although its composition is completely different. Sorghum is 15 % 
more nutritious than palm-oil cake, and 30 % more than oil-free palm-oil 
meal. It is readily eaten by stock. 

In the author's experiments, young pigs fed sorghum and skim milk 
gained 5 kg. per week, as soon as they had attained the weight of 20 kg. 

When given skim milk and 200 kg. of sorghum, a young pig can put 
on 75 kg. of hit meat in a little less than 4 weeks. This meat costs very 
little, as sorghum can be bought for 35 francs per 100 kg. in those districts 
in France where it is cultivated. 

If there is no skim milk obtainable, 500 gm. of groundnut cake and a 
good handful of bone-meal per pig must be added to the sorghum. In 
this case, it may be calculated that 220 kg. of sorghum, 70 kg. of groundnut 
cake, and 10 kg. of bone-meal will be needed to produce 75 kg. of fat meat. 

The Nantes experiment centre is engaged in trying to make sorghum 
popular among small breeders. 
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1034 - Experiments Made in the United States on tbe Respective Values of Green 
Feeds as a Preventive of Intestinal Disorders of Growing Chickens. — philips, 
A. G. ( Chief ia Poultry Husbandry), Carr, R. H. (Associate in Nutrition), Kennard, 
D. C. (Assistant in Poultry Husbandly, Purdue University Agncultmal Fxpeiiment 
Station), in Journalof Agricultural Research, Vol. XX, No. ir, pp 869-87-3. Washington, 
D. C., March 1921. 

Report on experiments carried out in 1919 at Purdue University 
Agricultural Experiment Station, with a view to finding some appropriate 
means of checking intestinal putrefaction, the principal cause of mortality 
of chickens raised in confinement. It was decided to try a series of differ¬ 
ent compounds which might be expected to have an antiseptic effect or 
might serve to prevent constipation. 

The stock used was 160 White leghorn day-old chickens which were 
divided into 10 lots of 16 chickens each. 

During the first 4 days, the chickens in all lots were given water and 
maize. Each bird was marked and the weight was recorded. 

Each lot was then given its respective ration. The basal ration giv¬ 
en to all lots consisted of 50 parts cracked maize, 35 parts maize meal, 
15 parts maize bran, 3 parts ash, 8.86 parts meat scrap, and 10.9 parts 
soybean meal (all parts by weight). To this basal ration was added 
the substances indicated in the adjoining Table. 

The addition of copper sulphate appeared to have the most beneficial 
and antiseptic effect as regards a preventive of intestinal putrefaction 
and consequent mortality. As to the use cf sprouted oats, thought by 
some to be effective in lessening mortality, especially when fed for a short 
time only and when given as a supplement to a somewhat monotonous 
ration, in the present experiments no directly beneficial effect was evi¬ 
denced. 

The sulphur caused a continued looseness of the bowels; however, 
up to 8 weeks of age this was one of the best lots. 

The retarding effect of tobacco was pronounced and resulted in stunting 
the growth during the first 8 weeks. There was a tendency, however, for 
the chickens to recover somewhat by the age of 14, weeks, but they always 
seemed* more wild and nervous than those of any of the other lots. 

The use of hydrochloric acid in the drinking water seemed to be of 
some benefit seeing that the mortality was somewhat less than the average 
and the growth was consistent throughout the experiment. 

Strawboard pulp, supplied to the lation for the purpose of adding 
bulk and thereby lessening the danger of impaction of the small intestine 
and caecum common when feeding a grain ration, did not seem to aid in 
reducing mortality. 

The lots given a litter of oat straw to encourage the chickens to exer¬ 
cise, did not prove successful as regards growth nor was the mortality 
lessened. This lation has proved its efficacy in promoting growth but 
has also proved its inefficiency in checking mortality, especially during 
the 8th and 14th weeks. 

Lactose added to the ration did not seem to aid in lessening mortality 
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or in promoting growth. This may be due to the fact as stated by Men¬ 
del and Mitchell (i), that birds, unlike mammals, have no sugar- 
splitting enzymes in the small intestine ; hence the sugar fed was not con¬ 
verted into lactic acid to any considerable extent. In addition to this, 
the faeces contained the normal amount of uric acid and no soluble ammo¬ 
nium salt where hydrochloric acid was used in the drinking water. 

The experiments have shown that hydrochloric acid, sulphur and par¬ 
ticularly copper sulphate offer interesting possibilities in raising chickens 
in confinement. 


Substances added to the basal ration and mortality of chickens . 
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1035 ~ The Introduction of the Italian Bee Into Brazil *— Chacaras and Quintals, Voi. 

XXIII, No. 6, pp, 456-457. Sfio Paulo, June 15, 1921, 

In November, 1920, Prof. E. Schenk imported twenty swdrms of 
Italian bees which were sent to the Borges de Medeiros Institute. No time 
was lost there in raising queen-bees according to the most modem methods, 
and by the end of February 1921, only 10 % of the swarms at the Insti¬ 
tute still had black native queens, all the rest having yellow (Italian) 
ones. 

Where an Italian queen-bee was present in a native swarm, it was 
necessary perforce to allow her to be fertilised by the native males, but 
since eggs producing males dre not fertilised, these queens only produced 

(1) Mendel, Lafayette, B., and Mitchell, V. h., Chemical Studies on Growth.—I. The 
inverting enzymes of the alimentary tract especially in the embryo, in Amtrican of Journal 
Physiology, V*ol. XX, No. 1, pp. 81-96, 1907. 

(2) SUawboar(^reduced to pulp with water. The pulp after most ol the water is expel¬ 
led is mixed with the dry mask. 
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yellow and not black males. At the present time, all the fertile bees 
are of the Italian breed, the*black males and queens having died or been 
destroyed. 

In its new home, the Italian bee shows its usual characters of gentleness, 
great activity, and resistance to disease. 

1036 - Results of the 1919-1920 Season of Silkworm Egg-Breeding in France. — 

Mintettre de VAgriculture, Directcur de VAgriculture, Bulletin Mensuel de VOffice de Ren- 
settlements a°ricoles, Year XIX, Julv-Deceinber, 1020, p. 353. Paris, 1020. 

During the season 1919-1920, the work of the service for the supervi¬ 
sion and control of silkworm egg-breeding was carried out by 2 inspectors 
and 12 controllers; the number of establishments inspected was 62, a 
larger number than in preceding years. 

The weight of the cocoons sent after sorting to the egg-rearing establish¬ 
ments showed a considerable increase in comparison with that recorded for 
other seasons and rose to 206 256 kg. as against 116 929 in 1916-1917, 
115 661 in 1917-1918, and 94 174 in 1918-1919, but was about the same as 
the pre-war average (of about 207 "500 kg.) for the period 1911-1914. 

In proportion to the larger weight of cocoons sent to the reaiers, the 
“seed” production showed a great increase, being as much as 14 597.144 
kg. (8503 in 1917-1918; 6342 in 1918-1919). 

Of the total weight produced 884 6.354 kg. (corresponding to 400 568 
boxes) were provided with the official mark, as against 269 727 guaranteed 
boxes supplied in 1917-1918, and 176 231 in 1918-1919. 

These guaranteed silkworm eggs were chiefly despatched to Syria 
(1382 kg.), Serbia (1157 kg.), Spain (807 kg.), Italy (711 kg.), Japan (472 
kg.), etc. A large quantity was also sold in France. 

The number of batches of eggs sampled at the rearing establishments 
and examined at the Draguignan sericultural Station totalled 2142, of 
which only 1 was found to have been attacked by pebrine, and this but 
to a limited extent, only 3 % of the eggs being infected. 

# The results of the season 1918-1919 show, on the one hand, that 
the silkworm-egg breeding industry, though it has suffered from the gen¬ 
eral economic depression has recovered, and has now attained its pre¬ 
war level, and on the other, that the efforts made by the officials of the 
control service to improve the quality of French silkworm eggs-have 
borne good fruit, as is shown by* the manner in which the silk worm rear¬ 
ers and suppliers of “ seed ” have evidently profited by the advice given 
to them by the Inspectors on the occasion of their visits to the rearing 
establishments. 

X037 - Grossing Pure Breeds of Silkworms in Relation to Modem Theories of Hyb¬ 
ridisation and Heredity. — 1. Grandori, R., (Dixecteur de l’lnstitut S£ridcole de 
Trente), in the A nnuario della R. Stazione bacolotca di Padova , Vol. XI-XJLII, Part. 2, 
Padua, 1920. — II. Boleb, G., in AllevamenH , Vol. IT, No. 4, PP- 107-108. Palermo, 
April 10, 1921. 

I. — Prom a careful study of the results of experiments in silk¬ 
worm crossing made principally by Coutagne, Qtjajat and Tojama, 
G random has arrived at the following conclusions 
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1) On crossing pure breeds of silkworms, the Mendelian laws 
are found to bold good only to a certain extent, probably on account of 
the great difficulty of obtaining really pure-bred specimens for the experi¬ 
ment. In any case, whether one character or another follows the laws 
of Mendel or not, is of little importance in securing new breeds that are 
resistant to “ flacherie ”. Nevertheless, the work hitherto accomplished 
has yielded results that can serve as a guide for further experiments which 
it is hoped will provide the silkworm industry with new breeds of vigorous 
hybrids. No steps have so far been taken to attain this practical result 
by scientific methods. 

(2 Mendelism alone would not suffice. In order to obtain the desir¬ 
ed breed by this means only, it would be necessary to find, fix and perpet¬ 
uate as pure dominants, a very large number of characters. Further, in 
the same combination, numerous other characters, that it is wished to 
suppress would have to act as absolute recessives. To accomplish all this 
is practically impossible. 

(3 If Mendelism by itself is inadequate, it can nevertheless be of 
valuable assistance to us in attaining our object, for it may be regarded 
as a rapid means of resolving the complex of race characters into its compo¬ 
nent parts. Then is the time for selection, which has been rigorously 
practised for many generations, to take up the task with the twofold 
object of reproducing the combinations answering to requirements, even if 
only to a small degree, and of fixing these combinations in such a manner 
that they may be reproduced inter se. These combinations should above 
all include those physiological characters that, in spite of their great com¬ 
plexity, and the large number of inherent non-transmissible factors by 
which they can be modified during the embryonic and post-embryonic 
development of the progeny, themselves appear to have in the germ-plasm 
a material substratum capable of being transmitted. 

The most vigorous oriental breeds must be chosen for crossing with 
our finest and most profitable breeds, and whatever Mendelism canpot 
give, must be sought for by means of the careful selection of combina¬ 
tions obtained by segregation, and autonomy. 

4) Among the breeds likely to furnish good results, the oriental 
hivoltins and univoltins must not be forgotten when it is desired to obtain 
hybrids combining the best qualities of our native silkworms with the 
disease-resistance characteristic of these foreign breeds. 

5) The continued selection that may be necessary to restrain the 
variability of self-bred hybrids within minimum limits is not so great 
a disadvantage as repeating the crossing operations every year. 

II. — Prof. Boixe has arrived at similar conclusions from the results 
of his experiments on the white Japanese breeds which he studied in 
Japan, and afterwards reared and crossed for several years at the Gorizia 
Experiment Station. Silkworms become more vigorous, not only through 
crossing, but also by change of country. The author fround, both in China 
and Japan, breeds that were much prized, though they had the defect 
of great susceptibility to “ flacherie ”, which on being brought to Europe, 

Lm*} 
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proved most resistant to that disease. The same fact has been observed 
in Europe; some regions even, especially the districts of Ascoli and the 
Abrazzi in Italy, and of the Var and Basses-Alpes in France, have a good 
reputation for the production of vigorous native breeds of silkworms, 
which, when reared in other countries, are much less attacked by the 
malady. 

1038 - Silkworms Mounting on Broom. — Favero, P., in the BoUettino del ConsigHo pro - 

vinciale cTAgricoHura, Vol. XXXIV, No. 10. p. 189-192, figs. 2. Trent, May 30, 1921. 

A mistake very frequently made by silkworm rearers is to feed the ca¬ 
terpillars too soon after the 4th moult, which causes them to grow unequally, 
and also makes them all mount on the broom as soon as the first ones are 
ready. In this way, some of the larvae will get on the broom after having 
again eaten a meal, and therefore will produce a smaller quantity of silk. 

Another error consists in covering the branches with cloths, etc., so as 
to hinder the circulation of air, thus inducing cocoon rust or destroying the 
lustre of the silk. 

The author therefore advises the adoption of the system used in Pied¬ 
mont and the Abruzzi, which is figured in the test. At suitable intervals 
in the trays used for breeding, hedges or tunnels should be made of light 
elastic material (any dry, dean branches can be used). The silkworms which 
are kept thus separated, are fed uninterruptedly during the pupation peiiod 
so that they go on to the broom as they become ready, which under normal 
conditions, means in 3 or 4 days, counting from the first caterpillar to the 
last. No covering of any sort is put over the branches. With this system, 
heavier, flawless, cocoons with a larger yield of silk are obtained, and 
double cocoons never occur. 

FARM ENGINEERING. 

1039 - Motor Ploughing in Cyrenaica.— Gorini, P. M.,in VAfrica Italiana, Vol. XE, 

Part m, pp. 122-123. Naples, May-June 1921. 

The author shows by the following dat£, the great advantage of hiring 
motor-ploughs for tilling the land in Cyrenaica. 

In the plain to the south of Bengasi, the Arab, if he has no better 
implement at his disposal, hiies a native wooden, pointed plough drawn 
•by a camd for preparing the seed-bed. He pays for each workday a min¬ 
imum of about one “ measure ” of wheat, or two of barley, payment being 
nearly always made in kind. A “ measure 9 * equals x / 6 saa > which weighs 
on an average 90 kg. in the case of wheat, and 60 kg. in that of barley, 
It takes two days and a half to plough 1 hectare with a camel and native 
plough. To the cost of hire must be added other small expenses, and the 
camel-driver's food. Therefore, the cost of native labour for 1 hectare is 
nearly equal to that of a day's work with a motor-plough (reckoned 
by the author at 70.87 lire), and the work is not nearly so sa¬ 
tisfactory. 

Deep ploughing can be done once every 3 years, and followed by 
autumn harrowing in the 2 following years. 
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Motor-plough trials were carried out from March 4 to 6,1921, in the Ben¬ 
gasi Colony at Rahba, under the auspices of the Colonial Government Agri¬ 
cultural Office. The “ Romeo ” tractor of 12-25 HP was used; it is very 
well adapted to the conditions^ and its work is excellent. 

1040 - Trials o| Gianetti Motor Cultivators (1) in Capitanata, Italy. — Gramazio, x , 

(Direttore dell’Ufficio Agraiio di Capitanata e dei Consorzi Viticoli di Foggia, San Severo, 

Torremaggiore), in La Propaganda agricola , series II, Year XIV, No. 14, pp. 194-198. 

Bali, July 31, 1921. 

Tillage trials made with Giannetti motor cultivators, on the initiative 
of the XJfficio Agrario di Capitanata , in the district of Roggia, on May 30, 
on gravelly land covered with stubble; on May 31, in a kitchen garden; 
on June 2 and 3 on fallow land, and in vineyards, at Sansevero ; on June 
7 and 8 at Cerignola, in a nursery of American vines; on fallow land, and 
in a mown meadow. According to the work to be done, two machines 
were used, the one of 30, and the other of 6 HP. 

The work taken as a whole was satisfactory, and the tests prove 
that the Gianetti motor cultivator is well adapted for preparing the ground 
for sowing, especially for the secondary operations, for it breaks up the 
stubble, even in gravelly soil, and eradicates the weeds. 

On fallow land, the width of ground worked by the large model is 1.10 m,, 
and it will penetrate to a depth of 20 cm. (the depth can equally well be 
fixed at 10, or at 28 cm.) ; it works 800 sq. metres an hour, consuming 5 li¬ 
tres of benzine. In kitchen-gardens planted with trees, the width ot 
ground worked by the small model was 60-70 cm., and the depth penetrated 
was 8-15 cm.; it worked 870 sq. metres an hour, consuming 2.5 litres 
of benzine. In vineyards, this model can work nearly 0.6 hectares daily 
to a depth of 8-18 cm., the cost per day being only 120 lire. 

1041 -The Couten Watering Appliance. — GMe rural. Year 12, No. 107, pp. 17-19,figs. 2. 

Paris, February-Marcfr 1921. 

The Couten watering appliance, shown in plan in the appended 
figure, is based on the principle x>f the tourniquet, or water drum. 

This apparatus consists of a small drum that waters a radius of 6 me¬ 
tres, and actuates, by means of two toothed wheels, and two endless 
screws, another larger drum furnished with short arms. Owing to the 
reducing action of gearing the large drum only makes one revolution a * 
minute. This reduction in speed permits the maximum projection al¬ 
lowed by the resistance of the air, so that the 4 arms of the large drum 
(as the diameter of each is different), represent the work of 4 men revolving 
slowly on themselves, and each watering a given perimeter. In this way, 
the watering is done perfectly regularly from the centre to the periphery, 
a result almost impossible to attain with a watering-can or hose. With 
a pressure of 1.5 kg. to 3.5 kg., a diameter of 20 to 40 metres can be 
watered (1200 square metres). 


(1) See JKS. July-Sept 1919, No. 970* (Ed.) 

£1039-1041] 
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With water under a pressure of not less than 1500 gm. it is possible 
to water a garden in these different ways 

1) By means of a sprayer on a tripod connected by tubing or 
a water-tap. This is very easily moved, as soon as one part of the ground 
is sufficiently watered. 

2) By means of sprayers fixed on vertical iron pipes connected 
with a system of pipes that can be worked in succession, or in series of 
sprayers fixed on the same line of pipes. 

3) In order to avoid the need for a man to open each set of pipes 
one after the other, a special patent arrangement makes it sufficient for 
the first tap to* be opened. Then in succession, and alternately, all the 
taps open and dose at the right moment. Thus it is possible, without 
manual labour, to water any extent of ground, and to'give each part 
the amount of water it needs. 



4) It is also possible to use a motor-pump on a wheel-barrow, 
which sets in motion 3 sprayers simultaneously. 

In order to water crops with this apparatus it is necessary to 

1) Bay down 80 to 100 mm. cast-iron pipes in parallel, 150 metres 

apart. 

2) Have water-cocks every 25 metres along the pipes. 

3) Have 2 or 3 movable tubes, that can be attached to the fixed 
pipes, each supplying a certain number of sprayers. Each of the sprayers 
gives out, by means of its interchangeable arms, 5 000 to 10 000 litres 
per hour. The movable tubes of rubber, leather or canvas, are wound 
round a reel that can easily be worked by two men. While one set 
of tubes is in use, another set is being rolled up. In this way, 2 men 
are able to water 4 to 5 hectares a day. 

Agriculturists having tractors at their disposal, can use their 
motor to work a powerful pump, and water a very large area auto¬ 
matically. 


[1041] 
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1042 - Martinotti Apparatus for Preparing and Bottling Sparkling Wines. — Mar- 

TrNroTn, F. (Stazione enologica di Asti), in the Giornalc Vinicolo Italiano, , Year 47, No. 28, 
pp. 273*276, 1 %.; No. 20, pp. 282-285, 1 fig.; No. 30, pp 292-294, 1 fig. Casale 
Monferrato, July 10, 17 and 2\, 1921. 

I. Apparatus for fermenting sparkling wines in an auto¬ 
clave. — The object of the apparatus described by the author is to 
make wines effervesce in a short time (a few months) by means of fermen¬ 
tation, and thus to supersede the old classical champagne system of keeping 
the wine on stands and afterwards stirring and drawing it off, which re¬ 
quired 2 or 3 years. The wines to be treated must have quite settled, 
and finished. 



Fig. 1. — Martinotti Apparatus for the Autoclave Fermentation of Sparkling rwineu. 

Vertical Section. 


The apparatus (fig. 1) consists essentially of 3 euamelled-iron auto¬ 
claves, ABC, of the same capacity, and able to resist the pressure of 8 at¬ 
mospheres (in the figure, for the sake of clearness, the pump and the filter 
are drawn-on a larger scale than the autoclaves). # 

Autoclave A, in which the fei mentation takes place, is put in sur¬ 
roundings favourable to the process, while autoclaves B and C, which 
are intended respectively for darifilcation and to receive the filtered wine, 
are put into a properly cooled room, in order that the darifying and bot¬ 
tling may take place under the best conditions. 

Autoclave A is surrounded by a vessel in which circulates a freezing 
nafcBtttre fox cooling down the wine after fermentation ; further, the screw 1 
keeps the ferments in the wine in continual suspension, in order to hasten 
fermentation. 

£*•4*3 
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The 3 autoclaves are all fitted with an attachment on the cover, 
to contain the thermometer to show the temperature of the wine ; at the 
bottom of each autoclave, is a movable tube furnished with a tap that 
allows the wine to be drawn off from above the sediment. 

The screw of the autoclave C serves to mix the mass with the liquid 
and the metasulphite solution, unless it is thought best to add the latter 
to the wine before bottling. 

Pump D has a float, and is provided with a rather large air-chamber 
and a manometer. 

The filter E is made of cellulose. 

The manufacturing process is as followsThe wine is brought 
to a temperature known to be favourable for inducing satisfactory fermen¬ 
tation, good ferments are added, as well as the amount of sugar necessary 
to obtain the required amount of effervescence. Then the wine is put 
into autoclave A, care being taken to maintain the temperature required, 
and to set the screw revolving slowly, but continuously. When fermen¬ 
tation has taken place, the motion of the screw is accelerated, so that the 
wine circulates round the sides more rapidly, then the freezing-mixture 
in the jacket is made to circulate in order to bring the wine almost to 
the freezing point. When cooled down to this extent, the wine is left 
to settle, should it be a little turbid, and as soon as it is dear, it is passed 
into autodave C. 

The operations are carried out in the following mannerThe 
pressure in autoclave C is regulated so as to be equal to that in A, then 
the two autoclaves are put into communication by means of a pipe placed 
above them, the taps a and c being opened. After regulating the tube 
to touch the surface of the deposit in autodave A, the pump D is fitted 
on the one hand to the tap d and on the other, to the lower tap of the 
filter E, the upper tap of this filterfbeing attached to tap f of the autodave C. 
WThen f is opened, the pressure in the whoie apparatus, autoclaves, 
filter and pump is the same. 

Then tap d of autodave A is opened, and the pump set going, 
care being taken to ensure that the manometer in the air-chamber swings 
slightly, and registers a pressure about 0.4 of an atmosphere higher than 
that in the autodaves, this being necessary to make the wine pass through 
the cellulose layer. 

If the wine is turbid it is darified with gelatin, which is dissolved 
in the amount of hot water required, and poured into the copper re- 
ceptade m. The tube communicating with the other autodaves is un¬ 
screwed from 0, and another tube is screwed on which communicates with 
a cylinder of carbon dioxide; a pressure not exceeding that in the auto¬ 
dave A is then produced in m. 

•The tap A is opened to allow the gelatin to pass gradually down 
into the wine, the screw 1 being made to revolve a little faster to mix the 
contents thoroughly. The wine is then pumped into the autodave B, 
without filtering, operating in the manner described above if the wine is 
slightly turbid. In B, the wine dears, and as soon as this operation is 
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finished, the lower tube maintaining the level is raised above the deposit 
and the wine is made to pass through the filter E into the autoclave C, 
from which it goes into the bottles. As fermentation lasts about 15 days, 
and clarification about 4 days, it is possible to have 2 to 3 autoclaves 
for fermentation, and a single one for clarification; in this way, the output 
of the apparatus is increased. 

Autoclave C can be dispensed with if the filter is made to work by 
difference of level. Then the wine passes from the filter into a small tank, 
and thence through a coil of cooling pipes to the bottling-machine. 

II. Apparatus for introducing the gas into effervescing 
wines. — As in wines which effervesce through gas artificially introduced, 
the bubbles are larger and the effervescence less persistent than in naturally 
sparkling types, the author set himself the task of selecting an apparatus 
to introduce the carbon dioxide in the maximum degree of subdivision, 
so as better to imitate its action when present in a nascent condition in 
naturally effervescent wines; for this purpose, he chose the Chamberland 
filter. * 

Already twenty years ago. Dr. CarpenE (Giornale vinicolo italiano. 
No. 4, 1901} suggested the use of porous cells for the carbonification 
of wines, but he subsequently abandoned this idea, and used canvas tubes 
as being more practical He noticed that the smaller the pores of the 
Berkefeld and Chamberland filters (1) which were immersed in the wine 
and filled with carbonic acid, the smaller were the bubbles formed in 
the wine. 

As the solubility of carbonic acid in wine is greater *the lower the 
temperature, the authoi has tried to obtain the maximum subdivision 
in wine kept at the lowest possible temperature. 

Description of the apparatus . ■— This (fig. 2) consists of an autoclave 
A, made of enamelled iron, or tinned copper, a compresser B, a pressure 
reservoir C, and a receptacle D for the gas under reduced pressure. It 
is provided with a cylinder of carbon dioxide E, a reduction valve 0 ., a 
glass observation bottle H, and a receptacle F, in which the gas is purified. 

Around the inner walls of the autoclave are carried one or qiore coils 
a-a-a of tinned copper tubing to which are hermetically screwed Berkkfeld 
and Chamberland filters with heads of tinned-copper. The filters, as is 
shown in the left-hand figure, are arranged like the spokes of a wheel, 
and placed horizontally, for the purpose of presenting the largest contact 
surface to the wine that ascends from below on account of the motion 
imparted to the mass by the screw B. These filters are fixed in a circle 
so as to be on the same vertical plane, in order that the wine that has 
touched a Chamberland filter may not come in contact with it at a higher 
level. 


(1) Ckamb erlaNd filters are marked from A to F, the latter being the most porous 
Bbrkefeld filters are more porous than F Chamberland filters. For large apparatus, special 
porous cells can be made. ChambbrlaNd filters are 20 cm. long, with a diameter of 3.5 cm. 
The length of Bbkxbfeud filters is 25 cm., and their diameter 4.5 cm. {Ed ) 

[ 1648 ] 
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In the cover of the autodave A, is a closed tube k containing a ther¬ 
mometer showing the temperature of the wine, a manometer, and several 
taps The autoclave is sorrounded by a jacket in which is a freezing solu¬ 
tion supplied by the taps u and d. 

As the compresser B, in order to work regularly, must be supplied 



Pig 2 — Martinotti Apparatus for Introducing Gas into Effervescent Wines. 


with gas at zero atmospheric pressure, it was necessary to interpose the 
reservoir D, in which the pressure of the gas coming from the autodave 
is reduced because the power of the compresser is greater than the amount 
of gas coming out of W. 

Since the compiesser heats the gas in compressing it, the gas is cooled 
before passing into the reservoir C, by traversing a coil (not shown in the 
figure), immersed in water and ice 
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The pressure reservoir C protects the filters hom the blows of the 
ram of the compresser, and prevents any drops of oil that may be pro¬ 
jected with the gas from getting into them. On the cover of the re¬ 
servoir, there are a manometer and a spiral safety valve enclosed in a 
case i; the safety-valve is so arranged that there is never such a pressure 
in the filters as to prevent their regular Working. 

On leaving the safety-valve the gas is admitted into the autoclave 
by the tap e. 

Working of the apparatus. — The required pressure is first brought 
to bear upon the Chamberiand filters by putting into action the carbon- 
dioxide valve and opening the taps g, 1, h, c. Then tap c is opened by 
unsciewing the cover; subsequently tap y is opened, and through it, either 
by means of a pressure pump, or by some other arrangement, the wine 
is let into the autoclave A until it flows, mixed with gas, out of tap e. 
In this way, it can be secured that all the air has been driven out of the 
autoclave. Then the tap is turned, the cap of the tube coming from i 
is screwed on again, tap t is opened, and the wine rises to the right level. 
The screw is made to revolve so as to increase the pressure to the neces¬ 
sary amount inside the autoclave. 

Tap W is then opened to allow sufficient gas under the determined 
pressure to supply the filters, that is to say, until the manometer 
of the autoclave A indicates no further reduction of pressure. When 
this point is reached, tap f of autodave A is opened, the reduction 
valve 0 is adjusted, so as to maintain the required pressure. The glass 
observation bottle along the tubes h-c and w-n enables the observer to 
estimate the amount of gas passing through, and test the regular working 
of the apparatus. The compresser continues to work, and the gas goes 
on circulating through the mass owing to the action of the Chamberband 
filters, until the wine, being quite saturated, absorbs no more gas, and 
it can be seen through the observation bottle H, that no more carbon 
dioxide is passing. Then the bottling operation can be begun by turning 
tap t. 

If it is desired to impart continuous action to the apparatus the 
mass is saturated in the way described above; then, while the autodave 
is supplied by tap y in such a manner that the levd remains constant, 
bottling is begun by opening tap t, care being taken not to remove, during 
the time required for complete saturation, more than 4 / 5 of the wine in the 
autodave. The introduction of carbon dioxide should never be uninter¬ 
rupted, in order that no diminution of pressure may be caused. 

In the case of ordinary or continuous work, alike, the pressure on 
the Chamberiand filters may only be reduced when, at the close of the 
operations, there is no more wine in the autodave, for wine must not be 
allowed to enter these filters. 

The experiments made by the author were carried out under a pres¬ 
sure of 3 atmospheres, the temperature of the wine being —4 0 C, which 
corresponds to about 6 atmospheres at 15 0 C with Berkbeeed filters and 
Chamberiand filters (B). The first work under a pressure of I atmosphere. 
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and the second under a pressure of 3 atmospheres. Thus in the reservoir 
C, there were, respectively, 4 and 6 atmospheres. The safety-valve i 
was set for % atmosphere more. 

Advantages of the apparatus. — According to the author, these may 
be summarised as follows 

1) The possibility of driving all the ail out of the apparatus, for 
air, as is well-known, is very injurious to the quality of the effervescence. 

2) The saturation of the wine at a temperature near freezing 

point. 

3) Maximum speed of introduction of C 0 2 by the use of the right 
number of Chamberland filters, which are indestructible. 

4) The certainty that the wine is saturated with carbonic add, 

5) Possibility of obtaining a wise with sparkliug properties resem- 
bliug in their excellence and persistence that of natural sparkling wives. 

6) The maximum facility and rapidity of bottling, since the 
low temperature allows of the work being done under the pressure of 3 
atmospheres. 

7) The apparatus takes little room, and is inexpensive. 

III. Apparatus for bottling and corking effervescing wines 
under pressure. — With the present machines used for these purposes, 
it is impossible to dean the lower part of the cork befoie putting it into 
the neck of the bottle, so that pieces of cork on other substances are liable 
to be introduced into the wine. Further, when the ordinaiy corks (which 
have a diameter of about 35 mm.), used for exported wines are employed, 
these machines are not able to compiess them to the required size, or if 
they succeed, the corks become broken and damaged in the process. 
In order to overcome these difficulties, the author has had the happy 
idea of adapting to the corking-machine the apparatus for bottling ef- 
fervesdng wines under pressure. 

For this reason, the ramming machine has been altered in such a 
way, that its jaws on dosing, form a cylindrical space of 15 mm., instead 
of a conical one. The cork must be at once reduced to this diameter 
throughout its entire length, because the ordinary diameter of the piston, 
2*2 mm., has had to be reduced to 15 mm., in order to permit of its passing 
through the aperture of the ring placed beneath it, which at this diameter 
and place, corresponds to the space inside the bottle. In order to over¬ 
come the necessarily great resistance encountered in tightening the jaws, 
the shaft of the lever working them is longer than in the ordinary type 
of machine. 

Beneath the opening formed by the jaws, there is a movable ring 
worked by the arm a (fig. 3) which also has in the centre an aperture d; 
this in its normal position, communicates with the cylindrical space formed 
by the jaws. 

Into this central apertuie of the ring open two other holes, made 
in its thickness. The wine passes through the one, and the gas through 
the other. Two tubes, each with a tap b and c, are screwed into these 
two holes on the outside. 
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The central part of the ring is provided on its lower surface with a 
rubber covering against which the edge of the bottle neck presses, this 
hermetically doses the bottle when the latter is pushed into place by 
a special eccentric apparatus worked by a lever with rack and pinion 0. 



Rig. 3 - — Martinotxi Apparatus for Bottling IStfervesQcjit Wines under Pressure. 


The bottling operations are carried out as follows. The ring is placed 
in the position indicated by figure C (fig 3) : 

a) The cork is put between the jaws of the bottle-corker and pressed 
tight. By means of the ram, the cork is pushed in, until it just touches 
the lower part of the jaws; this is effected by interposing at n a piece 
of hard wood of the required thickness and shaped like figure F. When 
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this has been done, the lower surface of the cork is wiped over with a 
sponge. 

b) By means of the lever a, the ring is pushed into its normal 
position, as shown in fig. B, and by means of the lever o working the 
eccentric, the bottle is pressed against the indiarubber covering. 

c) The thickness of the piece of wood at n is altered, and with a 
blow from the rammer, the cork is driven into the aperture of the ring 
in such a way as not to stop up the 2 holes thiough which the wine and 
gas pass. By means of the ring, the bottle thus remains in uninterrupted 
communication with the receptacles containing the wine and the gas. 

d) The screen E is put in front of the bottle; the tap is opened 
through whicfl comes the gas producing the required pressure in the bottle. 
This gas leaves the reservoir D, where it is under a pressure of about 2 / 10 
of an atmosphere less than the pressure upon the wine. 

e) The wine tap b is opened, and the wine, owing to the higher 
excess can pass out through the safety-valve i, which is regulated to allow 
it to escape (1). 

f) When the bottle is full (2), a thinner piece of wood is interposed 
at n, and with a blow from the rammer, the cork is driven into the bottle 
to the required distance, then after having removed, by means of the lever, 
the eccentric compressing the bottle and the last shaving of wood regulat¬ 
ing the descent of the rammer, the cork is driven entirely through the 
aperture of the ring by a blow from the rammer, and the battle is removed 
in this way, being no longer supported by the spring found at the bottom 
of all corking-machines of this type. 

g) The corkis wired On to the bottle by means of the usual appliances. 

How far the cork should be inserted into the neck of the bottle, de¬ 
pends upon whether it is coated with paraffin or not. Paraffined corks 
must be pushed in further than unparaffined ones, to prevent them from 
flying before they can be wired down. 

To prepare the paraffin, some benzine is taken to which 10 % of 
paraffin is added and the mixture is warmed until the paraffin melts; 
the corks are dipped into it, and quickly withdrawn, being then exposed 
to the air* until all the benzine is evaporated. 

In order to impart the necessary elasticity to the corks, they are 
exposed to the action of steam for some time before use. This, together 
with the paraffin covering them, greatly facilitates the corking ope¬ 
ration. 

By decreasing the pressure in the vessel D, at the right time, it is 
possible to cork bottles, even if the wine comes from apparatus placed 
at a lower level than that of the corking-machine. 


(1) ThU arrangement prevents the air in tlie bottle from entering the gas-supplying 
apparatus, which would interfere with the effervescence and prevent the wine keeping. 

(2) Tap C is to carry off the wine from the bottles, if they are too full. ( Author's notes) 

[ 1 # 4*3 
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X043 * Hie Suvino Rice Drier (1).— Tarchetti, A., in the Giomale di Risicoltura della 
R. Stations sperimentale di RisicoUura e deUe coUivazioni irri^ue, Vol XI, No 6, pp. 83-91, 
figs 6 . Vercelli, June 30, 1921- 

The author gives a detailed description of the different parts of this 
apparatus, which works as follows 

The paddy to be dried is poured into a hopper, whence it is raised 
by an elevator, and discharged into the drying chamber, where it falls on 
a sheet-iron apron placed over the drying chamber, and having a slight 
oscillating motion. The paddy is thus uniformly and automatically dis¬ 
tributed in the chamber. It falls from the top of the chamber and finds 
its way out at the bottom by means of three hoppers with spouts, from 
which the rice falls upon an oscillating sieve, that frees it from soil, seeds, 
stones, etc.; it then passes before the pipe of a fan where it is further clean¬ 
ed, all the glumes and light substances being removed, and finally falls 
into the hopper of a second elevator which carries it to the storehouse. 

The course of the drying air is as follows At the back of the drying- 
chamber there is a hot-air store, bearing two fans on the bottom and sides ; 
these suck in the surrounding air at the height of the store, obliging it 
to pass along the heating pipes into a collecting chamber, and then, after 
it has passed through all the mass of paddy to be dried, carry it into another 
chamber, where the pressure is kept below that of the atmosphere by means 
of an aspirator, which absorbs the damp air and drives it outside. 

AGRICULTURAL INDUSTRIES 

1044 - The Industrial Manufacture of Alcohol From Garohs. —Mezzadxolx, g. (Vice- 
Direttore della R. Stazione spenmentale di Bieticoltma, Rovigo), in the BoUcttino dell*As¬ 
sociations Itatiana deUe Industrie dello zuccbcto e delValcool , Year XIV, No. 3, pp. 53-61. 
Bologna, June 1921- 

The object of this artide is to inform practical distillers how carobs 
(which are difficult to ferment) should be treated in order to obtain alcohol 
from them. The author therefore describes the plant and the work done 
at the distillery of Monaco' and son of Catania by G. Vincente (engineer) 
of Rome in collaboration with the author, who attended to the chemical 
side of the operations. 

The carobs are carried by an elevator into a disintegrator with double 
cones, and provided with knives that cut up the pods, while leaving the 
seeds intact; the latter are then separated by a sifter and put into a sack; 
the remains of the pods pass onto the extracting apparatus. The latter 
consists of 10 extractors, each containing about 100 hectolitres, and fur¬ 
nished at the bottom with a filter that catches the solid particles, but 
allows the sweet juice to pass from one receptacle to the other. 


(1) Constructed by F. Suvino and Co. at Mortara. For a detailed description of rice- 
driers see. Ing. V. Maraghini, Gh esstccaioi da rtso ed i concorsi international* di Vercelli> 
Milan, Soc. Ed. I 4 br. 1914. (Ed .) 

[ 10 . 43 - 1944 ] 
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Each extractor has a juice-heater, and a set of circulation pipes through 
which, owing to the difference of level, the water and the juice pass from 
one vessel to another. 

From 30 to 40 quintals of the triturated carobs are put into each 
extractor ; the extraction takes place at from 95°-i05° C. As a rule, the ope¬ 
ration is carried on, at a high temperature, to 15-20° Brix, which rep- 
present about 20 % of sugar. An extractor only needs filling every 20- 
24 hours. The extracted carobs contain scarcely 0.30 % of sugar (their 
original sugar content was 40 %). The extracted juice passes into 2 
measured vessels and thence into 2 other receptacles situated in the 
highest part of the building. One of these receptacles is provided with 
means for providing complete aeration and inducing certain oils present 
in the carobs to rise to the surface; in the second is effected the slight 
sulphiting necessary to correct the natural acidity of the pod 5 *; this process 
also serves to remove the butyric forms, frequently present in carob 
musts. 

I?rom the sulphiting receptacle, the juice descends through a copper 
refrigerating tube to the fermentation chamber where it reaches 22 0 C 
In the fermentation chamber, there are 2 small machines for the prepara¬ 
tion of yeast, each with a capacity of 100 litres, 2 copper vessels each 
holding 10 hectolitres, 3 intermediate vessels of 10 hectolitres each, and 
6 large receptacles, each holding 320 hectolitres, in which the actual fer¬ 
mentation process takes place. 

In order to start fermentation, a few flasks of must similar to that to be 
used in the fermentation-chamber are prepared and sown with pure select¬ 
ed cultures of suitable ferments (the author employed his 120-2 and M N.) 
When the culture has developed well in the balls, some 70 litres of the 
same must are prepared in the two little yeast receptacles, the ferments 
on the culture balls are transplanted into this, and left "to develop, for 
which 24 hours is usually enough. On the following day, 9 hectolitres 
of boiled must cooled down to 30° C. are put into the two receptacles, 
and sown with the contents of a small vessel, the mass then being aerated 
with sterilised, or filtered, air. When it has reached 7°-9° Brix, the fer¬ 
ment is allowed to pass from the small receptacles into those of intermediate 
size, and continually supplied with must out of the extiactors. As soon 
as the intermediate receptacles are also full, the volume is reduced to 
one half by letting the must at the bottom pass into a large vessel, 
and the intermediate receptacles are refilled with juice from the ex¬ 
tractors. 

The rapid growth of the ferment takes place in these intermediate 
receptacles, for which reason they are well aerated and given plenty of 
phospho-nitrogenous matter, to which are added special zymogenetic 
salts for the purpose of keeping the ferment always active and pure. The 
large receptacles are never aerated, but are supplied with nutrient sub¬ 
stances until full, when they are left to themselves. For the complete 
filling and fermentation of a receptacle, 32-36 hours are normally required. 
As soon as the fermentation process is finished, the receptacle and its 

[U44J 
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contents aie sent to “be distilled. The stills used are composed of 
ordinary Barbet continuous columns and a rectification column. 

Industrial distillation yields 5 to 10 %, or an average of 8 % of 
alcool di testa (product of first distillation); 82 to 92 %, or an average of 
87 %, of alcGol di buon gusto (product of second distillation); 3 to 8 %, 
01 an average of 5 % of alcool di coda (product of third distillation). 

According to the quality of the carobs and their sugar content, 
18 to 25 litres of alcohol can be obtained from a quintal of pods. Carobs 
with a total sugar content of 40 % will yield with proper treatment from 
22 to 24 litres of alcohol. 

The daily output of the distillery described is 70 hectanhydres with 
a fermentation chamber a with capacity, of 1800 hectolitres. The seeds are 
collected (being used abroad for malting gum, paints, and a substitute for 
coffee), as well as tannic add, the residue (which is dried and employed 
as a fuel), and carbon dioxide (given off from the fermentation recep¬ 
tacles), which is purified and compressed. m 

1045 - Sugar and Alcohol from the Agave: Electrical Process of Juice Clarification. 

— Delafond, E., ini he Louisiana Planter and Su°ar Manufacturer , Vol. I/^CVI, No. 25 

p. 395. New Orleans, June 18,1921, and in Facts About Sugar, Vol. XU, No. 25, P 49*. 

New York. June 18, 1921. 

Sugar of an excellent quality has been produced from the juice of the 
agave, and Dedafond who has patented in all the sugar countries in 
the world, a process of electric treatment for the darification of the 
juice of sugar canes, sugar beets qnd sorghum, etc. has now successfully 
applied this process to the juice of the agave, and has obtained some very 
fine sugar perfectly crystallised. Without darification this juice is not fer¬ 
mentable, and the failure hitherto in the attempt to utilise the by-pro¬ 
ducts of the heneqtiin industry was due to the difficulty in fermentation 
of the juices. The author, however, expresses the opinion that by the 
use of the electrical darification process a great alcohol industry can be 
established, and as it seems likely that in the future alcohol will be 
utilised to a large extent as fuel (1), this industry is of increasing 
importance. 

Besides sugar and alcohol, various other useful products can be ob¬ 
tained from the residues now discarded in the process of henequin pro¬ 
duction among them being potash, phosphoric add, paper pulp and glue. 

1046 * Contribution to the Study of Grape-Pip Oils.— andx£, E., in the Comptes rendus 

de PAcadSmie des Sciences , Vol. 172, No. 21, pp, 1396-1298. Paris, Way 33, 1931. 

The data on the composition of grape-pip oil are fairly numerous 
but they vary so much, as to be almost contradictory. With a view to 
solving the question, if possible, the author examined 11 different samples 
of this oil, and obtained the results of which the extremes are given in the 
following Table. He shows (thereby confirming all the data previously 


(1) See R. July 1921, No. 764 {Ed ) 
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Feed consumed ~*j 
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Milk 

lb 

Fat 
lb 1 

Grain 

lb 

Hay 

lb 

Potato 

lb 

Maize 

silage 

lb 

in 

weight 

lb 

First 30 days . . 

• 


I 719.3 

1 

79-95 

780 

54 ° 


2 700 

60 

Second 30 days. 


I 611.5 

83.62 

810 

540 


3 000 

78 


Total . . . 

3 330.8 

163 . 5 ? 

1 590 

1 080 

— 

5 700 
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First 30 days . . 
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77.64 
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O 

O 

O 

CO 

— 

86 

Second 30 days . 


I 732.2 

80 09, 
1 

780 

l 

540 

O 

O 

— 

7 i 


Total . . . 

3 

1 588 

I 080j2 700 

— 

157 


Manufacture of alcohol- — The work carried on under the 
direction of Wiley (Bureau of Chemistry) U. S.), started in 1910, 
permits the following estimates to be made as to the cost of alcohol 
manufacture in small plants : Approximately 0,66 gall, of 180 proof al¬ 
cohol can be produced from 1 bus. of potatoes of 14 % starch content. 
The potatoes used daily will weigh about 8000 lb. to obtain 100 gall, 
per day; and this necessitates the mashing of 320 lb. of malt. 

A summary of the cost per gall, of alcohol (180 pioof.) is given as 
follows (in dollars) : Raw material 0.279, investment 0.124, operating 
0.159. Total $0,562. 

There will be about 1000 gall, of spent mash worth $0.04 per bus. of 
original potatoes, or $5.33 or 0.053 per gall, of alcohol pioduced; this 
makes on an average the net cost per gall. $0,509. 

This may be compared with the cost of manufacturing alcohol from 
potatoes in a plant of German manufacture, in which alcohol of 180 
proof is produced at the rate of 263 gall, per day, and the total cost 
amounts to $0,478 (i. e. the net cost per gall. $0,455). 

Owing to present conditions these figures would now be considerably 
increased, and whether or not the production cost can be decreased still 
temains an open question for further experimentation. 

Potato flour . — The most important process developed is a steam 
drying method in which the potatoes are converted into potato flakes 
which are later milled into flour. 

The raw potatoes are washed in a machine commonly used in distil¬ 
leries or starch factories and then conveyed hy an elevator to a steamer 
erected over the drying apparatus, where they are cooked by means of 
low pressure steam. After steaming, the potatoes are allowed to fall 
by gravity into hoppers and through the emasculators, where they are 
reduced to pulp, and in this shape are forced on to the drying drum. 
These drums turn in opposite directions at 5 revolutions per minute. 
The heat dries off the moisture of the pulp and leaves a firm mass that 
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is scraped off by means of knives set parallel to the main axes of the drums. 
The dried mass falls into a spiral transformer fitted with revolving arms 
where it is broken into flakes and conveyed to the pracking room. Nu¬ 
merous factories are now established in various American States, and the 
capacity of a single unit plant is about 8000 lb. per day. The flour is 
used principally to improve the quality of bread, but has other baking 
uses. There is, however, still much to be done in developing this industry. 
The price at present is about 9 cents per lb. in wholesale quantities. The 
author considers that this flour does not possess the same glutinous qual¬ 
ity as rye and wheat flour, but has peculiar properties as yeast food and 
a good flavour. 

Potato starch. — This is more extensively manufactured than any 
other potato product. All grades of potatoes have been found to yield 
starch of good quality. The author describes the methods employed in 
the American factories including the processes of washing, grinding, siev¬ 
ing, settling and washing the starch, the treatment of “ brown starch ” 
(soft layer of sticky brownish sludge 2 to 6 in., in thickness, consisting of 
fine particles of cell-wall tissue from the potatoes and other impurities 
and a certain quantity of starch), and finally, the drying and bagging. 
The average capacity of the starch factory with its dryer is 4 tons of 
dry starch per day. 

The author considers the “Jones” factory at Caiibon, Maine, as 
an Example of the best type of the more modem Maine potato starch 
factories. It differs from the earlier types in the arrangement and ope¬ 
ration of the settling and washing tanks. 

As regards the value of potato starch compared with other starches, 
the author states that it is more valuable than maize and cassava starch, 
but somewhat inferior to wheat starch. The actual starch content amounts 
on an average to 15 %. 

It has, however, value in the finishing and weaving of textiles which 
no other product possesses, especially fine grade cotton goods. It is 
also the source of the best grade of white dextrin used in making finer 
grades of library paste. 

1048 - Experiments in Drying Green Peas. — Messina, m., in the Rivista di Aqricoi- 

tttra , Vol. XXVT, No. 27, pp. 384-386 ; No. 28, pp 396-398. Poitqa, July 8 and 15,1921. 

Peas that have been dried when quite ripe, that is to say, when they 
have turned yellow, are little in demand, in the first place, because they 
are indigestible, and in the second, because they are often attacked by 
Bruchus fiisi . 

•If, however, peas are dried while still green and immature, they are 
most digestible and nutritious, and still retain to a great extent their orig¬ 
inal flavour and tenderness. According to analyses made by Payen, 
the percentage composition of dried yellow and green peas respectively 
is as follows Starch, dextrine and sugars 58.7 and 53.5 % ; nitrogen¬ 
ous matter 23.8 and 25.4 % ; fats 2.1 and 2.0 %, crude protein 3.5 and 
1.9 %; salts 2.1 and 2.5 %; hygroscopic water 8.3 and 9.7 %. For 

[1647—1#483 
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removing the peas from the pods, the authoi recommends the Navarro 
sheller with which he obtained the following returnsFrom ioo kg. 
of unripe pods, 22-24 kg. of peas; from 100 kg. of completely ripe pods, 
30-35 kg- of peas, the general average being about 30 %. 

For separating peas of different sizes, the Navarro sorter gives good 
results, dividing the peas into 6 classes indicated by the figures 0-5 ; these 
figures give the quality- 0-1 extra-fine; 2 very fine; 3 fine; 4 average 
No. 1; 5 average No. 2. The returns obtained by the author for these 
different qualities were: 10, 20, 40, 20, and 10 % respectively. 

The peas are then scalded by immersion for 310*4 minutes in boiling 
water containing 1 % of common salt, after which they are dried in the 
air, previous to bring put into the drier. A gcod apparatus for drying 
peas is the “ Ryder ” made by Messrs P. H. Mayfarth and Co. In 
his experiments the author used an American drier, consisting of a wooden 
chamber 2 m. in length, and inclined at an angle of about 20®. In this 
chamber circulates the air heated in a small oven attached to the appa¬ 
ratus. There is an ingenious arrangement for regulating the heat of the 
current of air. Care must be taken to dry the peas slowly at first* and 
to increase desiccation gradually. The author obtained the best results 
by using the following temperatures ; 35 0 C. for the first 3 hours ; 40° C 
from the 3rd to 6th hour; 45 0 C from the 6th to the 10th, 50° C from 
the 10th to the 14th. It takes from 12 to 14 hours, according to their 
size, to dry the peas. * 

As much as 25 kg. of dried peas can sometimes be obtained from 
xoo kg. of fresh ones, but the usual quantity is between 20 and 22 kg. 

1049 - Larch (Venice) Turpentine from Western Larch (Larfx Occidentalism the 
United States. — Mahood, S. A, (Chemist in Forest Products), in Journal of l oretiry, 
Vat. XIX, No. 3, pp. 271-282. tables 8. Washington, D. C., March 1921. 

Oleoresin or Venetian turpentine has been obtained for some time 
past from bore-holes made in the trunk of the European larch (Larix 
decidua Mill. (= L. europea De Candolle) which is grown for resin producing 
purposes in the Tyrol, in Piedmont, and in France in the vicinity of 
Brian9on. 

Owing to the fact that during the war importation of this pro¬ 
duct States into the United practically ceased, experiments were 
begun by the Forest Service in 1917, to determine what were the 
possibilities of obtaining a similar product from western larch (L. occiden - 
talis) which occurs in large stands in the Northwest. Holes were made in 
the trees and plugged with dry larch to prevent loss by evaporation, 
and the bores were made " breast high *\ On 3 areas on the National 
Forests in Montana, trees were tapped between May 22 and June 12, 
and collections of oleoresin were made between mid October and mid 
November, Single taps were made on 30 trees in each area and dou¬ 
ble taps on 20. The trees with double taps yielded on the average nearly 
3 times as much oleoresin as compared with the others. 

Out of the 150 trees tapped, the total number of productive taps 
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was in 1917 and 1918 respectively, 77 and 111, and the average per tap 
(in ounces), 1.8 and 0.8. The average for productive taps in ounces 
was respectively 26 and 1.4. 

The yields were smaller than it was hoped they would be, but it is 
possible that by boring the holes near the ground, selecting the most 
favourably located stands, and continuing the observations over a longer 
period, the yield of oleoresin could be materially increased. Further 
experiments along these lines are being contemplated. 

The material sent to the laboratory consisted of 2 distinct products, 
one a thin liquid and the other a thick gum. The former is apparently 
the sap of the tree, has a specific gravity of 1.110 at 20° C. and was shown 
to contain 22.1 % of e-galactan (Journal of Industrial and Engineering 
Chemistry , Vol. 8, p. 34). This gave crystals that melted at 212 0 when 
oxidised with nitric acid. The oleoresin has the consistency of honey, is 
light amber in colour, slightly bitter in taste and has an agreeable terebin- 
thic odour. The Tables show physical constants and the results of 
steam distillation after the material was strained through cheese doth. 
The averages obtained were as follows : specific gravity 1.0054, optical 
rotation (20 % alcoholic solution) 24.78, volatile oil 15.8 %, resin 81.2 % 
moisture 2.8 %, trash 0.2 %. 

The average chemical constants on the same three samples were ob¬ 
tained as follows: add number 90 2, saponification number 97.6, ester 
number 6.4. 

The oleoresin was found to contain approximately 16 % of a volatile 
oil consisting chiefly of oc-pinene together with smaller amounts of ( 3 -pin- 
ene and a-limonene. The non-volatile portion is a resin possessing add 
properties but yielding no crystalline product by the usual methods 
of crystallisation. 

Oleoresin did not conform to some of the accepted tests for Venice 
turpentine. The add value is high and the ester low as compared with 
the commercial standard. However, the values agree very well with 
the results obtained by Beckerts and Bruche (i) and more nearly ap¬ 
proach the values for the oleoresin from L. decidua than do the results 
obtained by Schorger on Douglas fir turpentine (Oregon fir balsam) 
(Journal of American Chemical Society , Vol. 39 (19x7) p. 1040). 

Unlike that from L. decidua , oleoresin from L. occidentalis does not 
dissolve completely in 3 pts. of 80 % alcohol, nor does its alcoholic solu¬ 
tion remain dear when made alkaline with 10 % potassium hydroxide. 
On the other hand, both oleoresins possess a slight greenish fluorescence 
in reflected light, and neither solidifies with Vie its weight of magnesium 
oxide. 

Two properties make Venice turpentine of value for particular pur¬ 
poses : it does not readily become hard on exposure, and after standing, 
crystals do not form in it. The oleoresin from western larch possesses 
these properties, and tests made by a commercial firm indicate that west- 

(i) Analysis of Resins, Balsams and Gum Resins Dieterich {1901) (Autkor\ Nob) 
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era larch turpentine is a satisfactory material for all those industrial 
purposes for which Venice turpentine is ordinarily used. 

1050 - Pasteurisation of Milk in Bottles and Jars (1). — kufferath, ir., in the Annate, 
de Gemblour, Yehr XXVII, Part. 6, pp. 196*202. Brussels, June 1921. 

In the course of tests carried out at the Intercommunal laboratory 
at Brussels for the purpose of controlling the milk supplied by the Inter¬ 
communal Dailies, it was found to be quite impossible to pasteurise milk 
completely with the usual type of continual pasteurisers (the “ holding 
process ”), undei ncrmal industrial conditions, and further that from 
the hygienic standpoint, the results obtained were disastrous. Thus, 
from 1915 to 1918,22 samples out of 29 examined were dedaied to be bad, 
and not to answer to the description of pasteurised milk ; only 4 samples 
were good, and 3 were fair. On an average these milks contained 349 379 
bacteria per cc. and in 10 cases (or 34.4 %), coli bacilli were discovered. 
Until the end of 1919, out of 7 samples of pasteurised milk 1 would be 
found satisfactory and 6 unsatisfactory; 4 times coli bacilli were present, 
and the average number of micro-organisms was 910 693. 

On testing the milk on the market, this was also proved to be insuf¬ 
ficiently pasteurised. 

Subsequently, the author together with M. Bock, carried out some 
pasteurisation experiments at the Boitsfort dairy. They used simplified 
apparatus consisting of a steam generator, and a small metal boiler heated 
over an open fire ; the steam was conducted by a tube to the pasteurisers, 
properly so-called, which were placed in another room. These consisted 
of simple vessels of galvanised iron with an internal diameter of about 
I metre, and a depth of 70 cm., having at the bottom, an opening for the 
admission of the steam, and also a waste-pipe. The experimental data that 
follow refer to the heating of milk in bottles and jars. 

It was found that in erder for the pasteurising process to be carried 
out satisfactorily, heating, when bottles are used, most be continued from 
1 % to 1 s / 4 hours, counting from the first admission of the steam to the 
end of pasteurisation. With jars, 50 to 60 minutes is leckoned to be suf¬ 
ficient. The 19 samples examined all proved satisfactory, the average 
number of micro-01 ganisms being 472 per cc. In no case were coli bacilli 
present; the only micro-organisim? discovered being spore-forming bacteria. 

1051 - Storage Of Vegetables ( 1 ). — Diefloth, v. t in La Vie AgricoUs et Rural* ( 1 ) Year 10, 
Vol. XYTlI, No. 19, pp. 293-297> fi&s 7., bibliogr. of 4 works. Paris, May 7» 1921. 

Description of the various types of cellars, caves and silos, etc., which 
may be employed advantageously for vegetable stoiage purposes, and 


(2) See: R. Oct, 1916, No. 1120. — Eor pasteurisation in general, see also JR. 1916, 
Jan. No no ; April, No. 449 ; R. Mar, 1917, No. 283 ; R May, 1918, No, 579 and Doc. 1918 
No. 1403, (Ed.) 

(z) Number devoted entirely to Horticulture, containing in addition to the article in 
question, other articles of interest concerning fruit and flowers : P. Hoc, Le nitrate de soude 
et 3es cultures nzaraich£res. — P, Dubois, Trufficulture. — A. Trubllb, Ea bonne tenue du 
fruitier, — a* Robet, Ee ehangemeut de colons de fl-eurs par la culture. — P. Dubois, Note* 
de floriculture. (Etf.) 
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the treatment recommended for beans, peas, turnips, carrots, celery, po¬ 
tatoes, sweet potatoes, Jerusalem artichokes, and salsafy. 

Cellars . — Emphasis is laid on the need of adequate ventilation, 
and the author suggests the placing of a bent pipe fixed into one of the 
windows or air-holes. Care should also be taken to prevent contact be¬ 
tween vegetables stored and soil, in order to avoid maggot attack, etc. 

Outside cellars are preferable from the point of view of temperatuie 
and air regulation; it ns advised to keep the vegetables entirely apart 
from the fruit when in storage. 

The use of cement is considered distinctly advantageous from the 
point of view of protection, impermeability and insect attacks. The size 
of a cellar lined with cement should not exceed 9.8 ft. or 11.4 ft. 

Only where the weather is very severe is it necessary to construct 
subterranean cellars, but where mild, protection with turf or straw is 
sufficient, placed on planks supported by a double line of stakes. If it is 
fairly cold and damp it is advised to adopt the aforesaid method, but 
mating the partition between 9.8 to 11.7 in. thick and filling the inter¬ 
vening space with sawdust, hay or turf. 

Another type of cellar found to be useful is constructed on the semi¬ 
subterranean system with the walls only reaching up to the ground level, 
and only the roof being above ground. 

Silos, — Careful drainage essential; the vegetables should be placed 
in regular layers on a bed of straw or rushes and covered with similar 
materials and a final outer covering of 2 to 2 s /4- in depth of soil. If the 
weather is exceptionally cold, a further layer of soil, straw, etc. can be added. 
A good thickness of straw will ensure aeration, and if necessary a triangular 
arrangement of wood can be made. 

For winter vegetables the author advises the piling up of several 
species of vegetable in the same silo in order to avoid the uncovering of 
each silo every time in crder to obtain the required vegetable. When 
one pile is finished, the next may be resorted to, and by following this 
method the constant repeated repiling of the various silos is rendered 
unnecessary 

Treatment or various vegetables. — 1. Beans and peas, — For 
runner beans and peas, the pods should be collected and placed in the sun 
until completely dry. Dwarf beans can be pulled up in clumps when the 
majority of pods have matured, these can be dried after pulling off the 
leaves, and then crushed with a hand beater. 

2. Beets. — All the forms of storage pre-described are suitable to beets, 
but if possible the piling up in small heaps by the wall of the storehouse 
is preferable. 

3. Cabbages . — Similar treatment to beets; a further method em¬ 
ployed is the pulling up the whole plant with its roots and placing in 
a silo roots upward in rows of three, or placing in trenches (9.8 to 12 in. 
in depth) side by side, covering the roots with soil or sand; above the trench, 
stakes are put, 2 ft. high with soil piled up at the sides ; planks are then 
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placed on top and covered off with a layer of straw, leaves or compost 
sufficient to protect the cabbages from frost. 

If the tops are cut as required, leaving the roots in place, the old stumps 
will give new shoots the following spring which will serve as an excellent 
green vegetable and at a time when other fresh vegetables are rare* 

It is not considered advisable to store in the house cellar 
owing to the strong odour which invariably accompanies storage. 

Carrots . — All forms of storage are possible *: the silo method is, 
however, the best, and as they are not easily damaged by frost, they need 
only be lightly covered. 

Celery. — This can be preserved in its original position, and when 
the cold weather is approaching, it is sufficient to earth up round the 
plant and if necessary to add a layer of straw. Another method adopted 
is the digging of a trench 9.8 to 11.7 in. wide and 2 ft. deep ; the bottom 
of the trench should be well broken up and after earthing up the celery 
planted out in rows therein and watering once or twice, the trench is left 
open until the upper leaves start to yellow; no watering should be done 
after this and when the first frosts are likely to start, it is sufficient to cover, 
adopting the plank system, with straw, etc. If the celery is, on the other 
hand, stored in a cellar etc., care should be taken to cover as much as pos¬ 
sible with fine soil or sand. % 

Onions. — Onions, shallots and garlic should never be stored until 
quite mature and absolutely dry; sacks, boxes, barrels, etc. are suitable. 

Potatoes , — Apart from the generally recognised forms of storage 
for potatoes, a covering of straw or compost over the piles is considered 
advisable. The author recommends silo storage in preference to cellai. 

Sweet potatoes and Jerusalem artichokes . — Dry for some days befoie 
storing; a dry place and a medium temperature is preferred. 

Salsafy. — Similar methods as employed for beets and carrots. 
Turnips. — Turnips are resistant to frost but spoilt by alternations 
of frost and thaw: they can be well preserved either in hemps or silos. 
They should not be stored in the house cellar on account of their 
strong odour. 

1052 - Freezing Injury to Potatoes when Undercooled — Wright, r. c., and Taylor, 
G, E. (Office of Horticultuial and Pomological Investigation), in United States Depart - 
ment of Agriculture, Bulletin No. 916, tables 8, figs, 1, pi 1, bibliogr. of 9 works. 
Washington. D. C., June 13, 1931. 

There are 2 general classes of frost injured potatoes, those frozen 
solid and liable to collapse immediately on thawing, and those that show 
evidence of injury only on being cut open a few hours after being warmed. 
The first class is easily identified by the soft, wet condition that develops 
on thawing and is due to potatoes being subjected to freezing at very 
low temperatures or to prolonged exposure at higher freezing temperatures. 
The second class is not apparent on superficial examination, and is due 
to exposure to temperatures just 'below freezing point or to a very low 
temperature for a short time. If after the potato has been thawed a few 
hours, it is cut open, evidences of this type of freezing injury are apparent 
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by the presence of vascular discoloration of 3 types or a combination of 
any of the three. 

In order to apply to the handling of potatoes the knowledge of the 
process of undercooling and freezing already gained, a series of experiments 
was conducted at the Arlington cold storage plant of the Bureau of Plant 
Industry, U. S. Seven standard varieties of potatoes, all true to name 
and grown under the same conditions at the Aroostook Farm of the Maine 
Agricultural Experiment Station, were used; namely: Triumph, Iiish 
Cobbler, Spaulding No. 4, American Giant, Rural New Yorker, Russet 
Rural and Green Mountain. They were all kept in a temperature of 4o°F 
previous to experimental use. 

At the conclusion of each test, the potatoes were removed and held 
at ordinary room temperature for about 24 hours before being cut longi¬ 
tudinally for exanimation. * 

Attention is called to the fact that potatoes when undercooled are 
liable to freeze when jarred. This is important both from the cultivators 
and shippers’ point of view. Experiments were conducted to determine 
the amount and character of the disturbance necessary to cause freezing 
when diffeient varieties of potatoes are held at temperatures between 
28° and 25 0 F. The same 7 varieties were employed. 

When undercooled at 28° F. dropping from a height of 2 ft. caused 
potatoes to bruise badly, and to show extensive freezing injury. When 
dropped 1 ft. they did not bruise, but showed frost injury. When dropped 
6,4 or 2 in. once, no injury resulted, but when dropped 6 times frost 
injury follbwed. When wet, injury also resulted. Potatoes supporting 
a 100 lb. weight were not injured (a mixed lot of 12 potatoes was held 
at 28° F. for 72 hours while supporting a 100 lb. bag of sand no injury 
was apparent). 

When undercooled at 28° F. and rolled across the floor for a distance 
of about 50 ft. in bags, freezing injury resulted; undercooled at 28° F 
and dropped 6,4 and 2 in. once showed signs of frosts injury After freezing 
commenced it was evidently progressive; the amount of injury caused 
within a stated time seemed to depend upon the surrounding temperature. 

Immediately after inoculation the temperature of the potato rose 
to its true freezing point and remained for a varying length of time, depend¬ 
ing upon the surrounding temperature. 

Some varieties are apparently inoculated more easily than others, 
even though their freezing point is higher, Spaulding No. 4 appeared to be 
less injured in each case than the other varieties ; Rural New Yorker and 
Irish Cobbler were more subject to injuiy. 

1053 - Storing Sweet Potatoes In Trinidad. — Brukton, I,. A (Assistant Superintendent, 

St. Augustine Experiment Station, Trinidad), in Bulletin of the Department of Agrtocul- 

ture, Trinidad and Tobago, Vol. XIX, Pt. 2, p 88. Port-of-Spain, 1921. 

Results of an experiment in storing sweet potatoes made last year 
at the Experiment Station, St. Augustine, Trinidad. 

Two lots of potatoes, one of 400 lb. and one of 200 lb., were stored 
separately on March 6 and n respectively, directly after digging. 
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A thick bedding of thoroughly dry banana leaves, to a depth of 6 in., 
was spread cn a flat level piece of ground; upon this the potatoes were 
heaped in the form of a cone, and covered with a layer of dried banana 
leaves 6 in. thick; finally the heap was covered with 4 in. of earth well 
beaten down and smoothed over. To ensure thorough drainage a trench 
was dug around the heap. For the purpose of ventilation a bamboo pipe 
was inserted in each heap to allow the escape of heated air during the first 
14 days, the projecting end being fitted with a plug. 

A month later both heaps were opened, but the 400 lb. layer shewed 
half the contents rotted (the only sound potatoes were found on the out¬ 
side of the heap and these were taken and re-treated as described above, 
but with similar results). On the other hand, the potatoes in the 200 lb. 
heap opened on the same dates, were with few exceptions found to be in 
sound condition, and when re-opened a month later on June 12 were still in 
good condition, and on July 8, four months after storing, although some 
root growth had taken place, they were still perfectly sound, palatable, and 
cooked dry and floury and with an excellent flavour. The loss in weight 
due to drying and the few which had rotted amounted to 40% (The rainfall 
during this experiment did not exceed 6.42 in.). 

It is therefore apparent that sweet potatoes can be stored for 4 months, 
provided the heaps are moderate in size , and the contents are kept from 
direct contact with the soil by a liberal covering of dry trash. 

An experiment on a larger scale is in progress this year (1921). 

1054 - Some Changes in Florida Grapefruit in Storage. — Hawkins, t,. a., and Mag, 
ness, J. R. (Scientific Assistant, Office of Horticultural and Pomological Investigations, 
Bureau of Plant Industry U. S. Dept, of Agriculture), in Journal of AqticuUural Re¬ 
search, Vol XX, No. 5. tables 7, Washington, D. C , Dec. 1, 1930. 

The present investigation was taken up to determine the effect of 
storage at various temperatures on the fruit and particularly on the sugar 
and acid content of the pulp, seeing that these substances constitute 
the major portion of the dry matter of the pulp or interior of the fruit 
excluding the seeds. 

In the 1917-18 season experiments were made with Silver Cluster 
fruit part of which was stored at 86° F. and part in a commercial cold 
storage at 32 0 . The juice alone was analysed but comparative percent¬ 
ages of peel and pulp were determined in some cases. 

In 1918-19, the Davis and 14 Common Florida ” grapefruit varieties 
were employed, and cold storage temperature of 36°, 36° and 40° F. were 
used as well as common storage at a mean temperature of about 50 0 (with 
probable 5 0 fluctuations) and 2 warm storage temperatures, about 70° 
and 86° respectively. In most cases the fruit was weighed when placed 
in storage in order to determine the shrinkage. 

Ftom the results obtained it may be concluded : 1) There is a general 
decrease in titrable acids during storage e. g. fruit placed in storage con¬ 
tained on an average 1.02 to 1.28 % acids (as citric), after 60 to 62 days 
0.92 to 0.96 %, after 178 to 179'days, 0.80 to o.92%.These were at varying 
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temperatures of 32 0 , 36° and 400 F. In warm storage there appeared to 
be scarcely any decrease in acidity in the fruit stored in cans, i. e. unventi¬ 
lated packages, either at 70° F. or at 86° F. after 50 to 86 days storage. 

2) There is an apparent increase in sugar content in cold storage, 
calculated to percentage of pulp, which seems to be due to loss of water 
from the fruit; the sucrose content, however, remains about the same 
during storage. Apparently the breaking down of the sucrose keeps on a 
par with the shrinkage of the fruit. The increase in total sugars, as 
the season advances, may be attributed to an increase in free-reducing 
substances. When placed in storage the sugar content averaged 4.33 
to 8.96 % and after 178 to 179 days, 4,85 to 9.84 % (temperatures as 
above). Ip warm storage it seemed probable that in these experiments 
there was a decrease in the sugar while the sugar content of fruit stored 
in unventilated packages showed always a decrease in % of total sugars 
present, while in ventilated storage the increase in sugar content is in no 
case more than sufficient to account for the probable shrinkage of the pulp. 

3) Dry matter increases during storage. This is probably due 
to the loss of water from the fruit as well as to losses from respiratory 
activities, both of which are included in shrinkage. 

4) Shrinkage of the fruit increases with the length of time the 
fruit remains in storage and is as a general rule from 5 to 8 % in cold 
storage to about 23 % in warm, ventilated storage. 

5) Decrease in thickness of peel during cold storage is about 30 %, 
due probably to the loss of water; there was also a relative thinning of 
the peel during warm storage. An undesirable feature of cold storage 
is the breaking down or pitting of the peel at the temperature of 40* F. 
or lower; the sunken portions may coalesce making a large sunken area 
of dark-brown tissue, which, however, does not extend into the pulp 
as the flavour is unaffected; the fruit kept in a temperature of 40 0, was 
that most seriously affected, — it was less marked in 36° storage and 
almost unnoticeable at 32 0 F. 

6) The flavour of the fruit improves in cold storage. 

7) Fruit does not deteriorate rapidly after removal from cold 
storage. 

8) The best storage temperature seems to be 32 0 F. 

1055 - Spontaneous Combustion in a Heap of Sacks. — mezz\droi,i, g., in vitaita vi- 
nicola e asraria, Vol. XI, No. 29, p. 452. Casalmonferrato, July 17, 1921. 

Spontaneous combustion is known to take place in hay (1), in grass if 
made into heaps while still damp and in pulp of sugar factories, but for 
sacks thus to catch fire is a rarer occurrence. 

The causes determining this combustion are the usual ones, viz., 
the renewed activity of the dormant enzymatic principles in the interior 
of the mass or heap, owing to the latter having attained a certain degree 
of humidity, or else the Awakening of certain special micro-organisms. 


(1) See R. April 1921, No. 440. (#<*.) 
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The consequences of these changes are the slow rise in internal temperature 
of the mass, the successive growth of different microflora and a continually 
higher optimum temperature, until the flameless combustion of the pile 
of sacks is produced. The final products of this process areCharcoal, 
carbon dioxide, acetic acid, formic acid, small amounts of butyric acid, 
and several kinds of gas 

The author records a similar occurrence that took place in a fruit 
distillery. 

As the fruit was emptied out of the sacks, the latter were piled up 
just as they were, dirty and impregnated with sugary substances which 
would have been removed by washing, a process carried out as a rule 
regularly every 10 or 15 days, but which had been put off owing to press 
of work, so that a large heap of about 1 500 sacks had been left in a comer 
of the room for 20 to 35 days. When were taken the sacks for 
washing, it was found that the heap had become as hard as stone 
and black like coal. The carbonised mass which was solid and stratified, 
and contained the remains of the textile fibres, emitted a pungent odour ; 
it was so hard, that it had to be broken with a pick-axe. 

Nothing remained of the sacks, but some pieces of material on the 
outside of the pile; these were burnt, or so much charred, as to fall to 
pieces when touched ; all they were fit for was to bum under the boilers. 

A like misfortune occurred in a store of dried pulp at Cavanella Po 
(Province of Rovigo), and in Sicily where a heap of carobs was destroyed. 
Spontaneous combustion is invariably due to incomplete drying of part 
or all of the material in the heap. 


PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1056 - "Red Leaf” of Cotton, Prevalent where Potash is Lacking in St Vincent, West 
Indies* — See No. 1004 of this Review. 

1057 - The Wilt Disease of Java Indigo (Indigofera arrecia Hoehst) in Bihar, 
India (1). — Howard A., and Howard, G. I,. C. (Imperial Economic Botanists) with 
the assistance of Chowdray Ham Bhan Singh and Maui>vi Abdur Rahman Khan, 
in Memoirs of the Department of Agriculture in India , Botanical Series t Vol. XI, No. 1, 
Pt. n, pp. 1-26, figs. 5, pi. IV, Calcutta, Sept. 1920. 

When first introduced into Bihar from Java in 1898, Indigofera ar- 
recta Hoehst. did exceedingly well, yielding heavy crops of leaf, rich in 
indican, as well as abundant seed. After some years, however, the plant 
began to show increasing signs of want of vigour and finally began to 
die of wilt during the second half of the rainy season ; at the. same time 
the yield of seed diminished. The wilt usually makes its appearance 
after the first cut during July and August, the severity of the attack 
depending on the season. At first there is a slowing down of growth, 
and the leaves become folded longitudinally and assume a yellowish 
green slaty colour. Eeaf-faJl is then rapid until only a tuft of stunted 
foliage is left at the tips of the branches followed by a gradual dying 
off of the plant, o$e branch at a time. 

The investigations on the agricultural and botanical aspects of the 
indigo industry were transfered from Sirsiah in 1913 to the Botanical 
Section of the Agricultural Research Institute at Pusa, and attention 
has been devoted to the causes of indigo wilt and to its prevention in 
view of the fact that many planters have been obliged to abandon the 
cultivation of indigo, while others have considerably restricted the area 
under this species owing to the damage caused by wilt. 

A brief reference is first made by the authors to the chief factors 
underlying the cultivation of Java indigo in Bihar as regards soil, and 
rainfall. 

As regards the actual cause of wilt, since the last publication on the 
subject (2) new investigations have’ been made and the former conclusions 
have been confirmed in alb respects. When the roots and nodules of 


(1) See JR. July 1914, Ho 128; R. Feb. 1917, Ho. 136. (Ed). 

(2) See JR. Feb. 1917, No. 136. (Ed.) 
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the indigo plant have suffeied extensive damage, wilt invariably results 
from any cause which interferes with normal root regeneration. The 
chief source of damage to the active roots and nodules arises from the 
complete cutting back of the plant, which results in the destruction of 
practically all the fine roots and nodules. It is important, therefore, to 
understand fully the factors concerned in root regeneration, and the results 
obtained by following the root development throughout the year have 
proved of the very greatest value in the elucidation of this interesting 
problem. The root systems of numerous healthy and wilted plants have 
been compared in detail, the occurrence of wilt in Bihar has been studied 
under various conditions extending over many years, actual cases of wilt 
having been produced artificially in 5 different ways, while many examples 
of recovery have been closely examined. The conclusions arrived at, as 
a result of these experiments and observations, have been confirmed 
by a study of the behaviour of other crops during the rains at Pusa, and 
also by the growth of indigo on soils differing widely as regards aeration, 
in other parts of India : — 

1) Early bush types in which all the laterals arise at right-angles 
and are concentrated near the surface are the least affected by wilt; 

2) Deep rooting types such as (a) types with a vertical habit in 
which nearly all the laterals are concentrated near the surface but all 
point downwards; (b) late bushy forms with a development of lateral 
roots from the surface to far down the main root; (c) late types of vertical 
habit with lateral roots pointing downwards arising at regular intervals 
down the long main root; (d) types with hardly any side branches but 
a deep tap root; these are all the types most affected. 

In 1919, every case of wilt examined in detail during the monsoon 
was found to be associated with deep rooting, while the healthy plants 
were all found to be surface-rooted. 

The most striking cases of recovery from severe attacks of wilt occurred 
in the lysimeter experiments of 1918, when plants exceedingly badly wilted, 
completely recovered in March 1919. 

Confirmatory evidence has been obtained with Hibiscus canna - 
binus L., H, Sabdariffa L and Crotalaria juncea I/. Only the surface 
rooting species thrived in each case during the monsoons and if waterlogged. 

The stopping of selection, the mixing of kinds which is such a charac¬ 
teristic of native agriculture and the resulting crossing with types which 
do not suit Bihar, soon completely altered the botanical composition of 
the crop and rendered it unsuitable for growth under monsoon conditions. 
Indigo wilt is, therefore, another example of degeneration through vicinism. 

A considerable amount of selection work has now been done on the 
ordinary indigo crop (1) and on the samples obtained from Java, and sev¬ 
eral of these selections have already been tested on an estate scale. Seeing 
that wilt has arisen from unrestricted natural cross fertilisation, the prob- 


(1) See R. Feb., 1917, No. 136. (Ed) 
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lem is now to recover the original type which suited Bihar conditions 
and to maintain it by continuous selection. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

1058 - The Decomposition of Copper Fungicides on the Surface of Vine Leaves.— 
Qbrasolx, E, in the Rivisfa di Patologia veqstaU, Year XI, Nos. 5-6, pp. 70-72. Pavia, 
August 1, 1921. 

Experiments have been made to determine the comparative efficacy 
of Bordeaux mixture, and “ Bordeaux powder/' a preparation with a 
copper-sulphate and lime basis recently put on the market as a substitute 
for the ordinary copper-lime mixture used to control vine mildew. 

From the results of these experiments, the author is inclined to believe, 
that owing to atmospheric agency, and especially to the carbon dioxide 
present in the air, the copper compounds in mixtures sprayed on the leaves 
tend to become transformed into bicarbonates of copper with the sub¬ 
sequent production of colloidal solutions of hydrate of copper. 

Perhaps after a given time, and under favourable condition the bi- 
carbonates and colloidal solutions of copper hydrate, after having attained 
a certain chemical equilibrium, give rise to carbonates of copper of a dif¬ 
ferent “ physical character ” from that of ordinary carbonates, inasmuch 
a s they are not affected by the carbon dioxide of the air; in which case, 
the colloidal solution of copper hydrate, which should prevent the de¬ 
velopment of the parasite, would not again he formed. 

By studying the activity of the copper in Bordeaux mixture and " Bor¬ 
deaux powder," the author has been able to determine that the leaves 
of vines suffering from mildew have an add reaction. He carried out his 
experiment as followschoosing some leaves from vines that were 
respectively healthy, very slightly attacked by the parasite, completely 
withered, or still covered with the characteristic white powdery deposit,, 
he immersed samples of each set of leaves in four glasses of distilled water, 
taking care that the blade alone was in contact with the liquid. After 
some days of exposure to the air, it was seen that only the glass of distilled 
water containing the healthy leaves gave a neutral reaction. The reaction 
of the water in the other glasses was add, the addity being more marked 
for leaves covered with white " mildew," and less for both the other 
samples. 

In condusion, the author thinks that the decomposition of the copper 
salts he studied is to be attributed to very feeble adds, or add salts, ex¬ 
creted by the fungus during its passage into the leaves of the vine. Such 
pathological addity would easily react upon the colloidal hydrates of copper, 
(but not upon the copper carbonates formed in the above mentioned 
manner), thus giving rise to the copper ions upon the presence of which 
the anticryptogamic action is supposed chiefly to depend. When these 
add substances fail to find copper in a colloidal condition on the leaves, 
they produce such serious functional disturbances and changes, that the 
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physiological equilibritim of the plant's economy is destroyed, and this 
occasions the death of the leaf or of the entire vine, that has been attached. 
The author suggests that this is possibly the reason why the leaves should 
have at their disposal a sufficient reserve supply of efficacious copper, 
that is to say, copper in the colloidal state, before the spores of the fungus 
even begin to germinate. 

X059 - Wheat Downy Mildew ( Sclerospora maerospora SaccJ in Tennessee and 
Kentucky, U. S. (1). — Weston, W. H. Jr., in United States Department of Agri¬ 
culture, Department Circular 186, pp. 1-6, Washington, D. C., June 1921. 

Wheat downy mildew (Sclerospora macrospora Sacc) which although 
widely spread in Europe, especially in Italy (2) has hitherto been unknown 
in the United States (3) but has recently been found in Tennessee (Jackson 
County and Obion County) and in Kentucky (Fulton County). It seems 
probable that it will be found in the adjacent Illinois and possibly also in 
Arkansas and Missouri. In addition, diseased specimens in the pathologic 
herbarium at the California Agricultural Experiment Station show that 
the downy mildew occurred on wheat in Kings County Calif, in May 1919. 

A preliminary study in Tennessee and Kentucky has shown that the 
disease is restricted almost entirely to low-lying, poorly drained fields in 
which the young seedlings of winter wheat have been subjected to exces¬ 
sive moisture. In such localities Sc. macrospora occurs especially along 
depressions where water has stood, whilst few if any cases are found on 
higher land in the same field. 

The general indications from field conditions in the infected regions 
are that the disease is not of sudden nor recent appearance, but has been 
in existence fox many years. 

The disease is found not only on the three or four varieties of soft 
" Red Winter ” wheat grown in these localities, but also on Bromus com - 
imrfaius Schrad, a grass very common both in the wheat and around field 
borders. 

After giving a description of the symptoms associated with diseased 
wheat plants, the author points out that the losses occasioned in the west 
Tennessee and Kentucky districts are apparently slight. In wet, poorly 
drained localities which favour the disease, large numbers of plants ate 
affected and destroyed, but as such areas represent a very small proportion 


(il See jR. Jan. xgri. No. 296; R. Feb. 1912, No. 416; R. Oct,, 1915* No. 1096; 
R. Dec. 1915, No. 1346; R . Oct. 1916, No. 1128 R . Apr. 191 7 , No. 381; R. Sept. 19x7, 
No. 872 ; JR., Apr. 1918, No. 477 ; R • Sept. 1918, No. 1053. {Ed.) 

(2) For bibliographical information, on this subject, see R. Oct. 1915* No. 1096. (Ed.) 

(3) B. M. Duggar. Fungous Diseases of Plants. Boston-New York-Chicago-I/Oadon, 
Ohm and Co. 1909* p. 161 and F. I*. Stevens and J. G. Halt,. Diseases of Economic Plants. 
New York, Macmillan and Co., 1910, p. 342 indicate the fact that this fungus' is parasitic 
on maize in the North American Confederation, where according to F. I,. Stevens in The 
Fungi which cause Plant Diseases , New York: Macmillan it C° 19x4 p. 90 it has already 
been noted on wheat. (Ed.) 
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of the whole district, and as the disease is closely restricted to such locali¬ 
ties, the total loss is not very great. This loss is, however, persistent, 
for the fungus survives, between wheat crops on Biomus or in the soil 
and continues, year after year, crop after crop, taking a toll, which, although 
slight, represents a considerable loss in the aggregate. 

Effective methods of control are now being studied by the Office of 
Cereals Investigations, Washington. 

1060 - Diseases of Cotton in St, Vincent* West Indies.— See No. 1004, of this Review . 

1061 CoUetotrichum Agaves, a Deuteromyeete Injurious to Agave spp., in 

Indo-China, the French Sudan and France. — Chevalier, a , in the Revue de botam - 

que apphqitie ct d* 4 qriculture Colonuile, Vol. I, No. i, pp.21-23. Paris, May 15, 1921. 

The author had already for some time noticed the presence, on the 
lower leaves of specimens of sisal (Agave rigida) in both Indo-China, and 
the French Sudan, of elliptical brown patches elongated in the direction 
of the long axis, and more or less confluent. Some of the tissues of the por¬ 
tions attacked decay, and very badly infected leaves are whollyuseless. 

During 1915 and 1916, the author sometimes found similar patches 
on plants of A. americana growing in France, on the C6te d'Azur (Nice, 
Monaco, Mentone). 

In March, 1921, he reported that many specimens of Agave in the 
Roucas Blanc Park near Marseilles, especially those growing in places 
where they were exposed to the wind, had on their old leaves, brown patch¬ 
es similar to those disfiguring the agaves in Indo-China, French Sudan 
and the C6te d'Azur. 

Examination of the diseased leaves enabled M. Patouhxard to state, 
that the spots were produced by the Melanconia CoUetotrichum Agaves 
Cav. originally described as occurring in Italy. 

The malady either appeared for the first time in Roncas Blanc Park 
last winter, or else developed there then to an unusual extent, but the 
biown spots on the leaves were at first attributed to the effect of 
the severe frosts on December 15 and 17, 1920, which killed or injured 
so many foreign plants that had been acclimatised in South France. 

The fungus has only been recorded- as attacking A . Americana, 
A . Salmiana, and their variegated forms. Specimens of A. applanata 
growing amongst the preceding species were not infected. 

The disease shows itself in the form of a small, brown spot, that grad¬ 
ually increases in size, finally attaining the diameter of 3.4 cm. At 
this point, the parasite stops growing, and the patdi assumes an irregular 
shape, its long axis bring parallel to the length of the leaf. 

According to the statement made by the owner of Roncas Blank 
Park, the disease is little to be feared at present, for though it impairs 
the beauty of the leaves of the host-plant, it does not affect the plant’s 
vigour. 

Nevertheless, in the opinion of the author, the malady should be 
controlled by cutting off the diseased leaves and burning them in a brazier 
after first sprinkling them with petroleum. It is particularly advisable 
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to take this precaution in large tropical plantations, where there are many 
plants whose the leaves show the characteristic brown patches, to be at¬ 
tributed, at all events for the present, to the action of Collet . Agaves . 

In 1913, Mr. Shaw recorded this disease, under the name of “ anthxac- 
nose of sisal hemp, ” as occurring in several parts of India. He obtained 
pure cultures of Colletoirichum and was able to reproduce the disease arti¬ 
ficially. The fungus is one of the wound-parasites often found on leaves, 
especially after periods of drought producing longitudinal cracks. Shaw 
recommends spraying with Bordeaux mixture as being the best means 
of preventing the spread of the disease. 

There is in the cryptogamic Herbarium, in the Paris Museum, another 
Melanconia, Gloesftorium Agaves Sydow, that was found in 1918, on a 
species of Agave in Brazil. Nothing is so far known as to the injury it 
can do. 

As the genera CoUetotrichum and Gloesporium are very nearly akin, 
further researches are necessary, in order to find out the relations that may 
exist between the two above-mentioned fungi. 

1062 - Bacterial Wilt {Bacterium So/anacearum ) of Castor Bean in Geoigla, 
Florida and Alabama, U. S. — Smith, E. V., and Godfrey, G. H., in Journal of 
ArncuUurcd Riwrch, Vol. XXI, So. 4, pp. 251-262, figs. 1, pi. 13. Washington, D. 
C., May 16, 1921. 

The bacterial wilt of castor beans caused by Bacterium Solanacea 
rum E. F. S., was first brought to the attention of the authors in May 
1918, when specimens of diseased plants were received from Townsend 
(Georgia) and was notified shortly afterwards in Florida and in Dothan 
(Alabama). It is very likely that the disease occurred also in North and 
South Carolina and in Mississippi. 

The highest reported loss was 30 % in a field in southern Georgia. 

As regards the distribution of bacterial wilt the east coast section, 
where the disease appeared to be absent, differs from the interior and west 
coast sections of Florida rather strikingly in that an abundance of lime is 
present in the soil. 

In addition to this, it was noted both in Florida and in Alabama 
that plants on newer land appeared to be more subject to attack than land 
that had been longer under cultivation. 

The disease produced by Bad. Solanacearum in the castor bean as in 
Solanaceous plants is a true wilt of the green leaves and growing points, 
without previous yellowing or other partial or complete discoloration. 
It may occur when the plants are small in which case it is likely to prove 
fetal. It is also found in plants of all sizes. In smaller plants a single 
leaf may wilt and the vascular system near the base of the plant may show 
internal browning or even the entire plant may droop. The wilting may 
come about very suddenly or slowly. The first manifestation of wilt 
often appears after a period of wet weather of several days duration, such 
weather apparently favouring infection. Wilt is found more frequently 
in hot, dry weather. Often a plant may recover temporarily during moist 
weather or during a cool night after a hot dry day which has resulted in 
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the appearace of wilt. Sometimes this recovery leaves a shrivelled tip 
or matgin on some of the leaves. The ultimate result of the wilt in the 
more severe cases at least is the complete death of the plant. In many 
plants infection occurred late in the season but was not severe enough to 
cause permanent wilting or death. In such cases marked dwarfing was 
evident. 

The wilt can be distinguished easily from the other diseases of castor 
bean known up to the present by the typical browning of the vascular system 
near the base of the plant. In the more severe cases this browning is seen 
in the entire vascular ring penetrating more or less deeply into the woody 
part of the stem. In cases of light infection, such as in the dwarfed plants 
mentioned heretofore, the browning may be seen in only a few bundles 
all possibly on one side of the stem. In addition to the browningitis always 
possible with the aid of a good lens, to observe drops of bacterial exudate 
at the freshly cut ends of the vascular tubes, particularly if the plant 
is still green. Sometimes it is necessary to pinch the end of the stem to 
force these drops to the surface. *■ 

The Ricinus organism was inoculated successfully not only into other 
Ricinus plants but also into tomato plants, jimson weeds [Datura stramo¬ 
nium), common nasturtium [Tropaeohm majits), cotton, vanilla [Vanilla 
plant folia), sunflower (Helianthus anmtus), balsam (Impatiens Balsamina) 
and fuchsia. 

1063 - Fumago sp., a Hyphomycete Injurious to the Myrtacea Melaleuca. Leu - 
cadendron var. viridiflora, in New Caledonia. - mcolas ch., m the Bulletin 
fa U Senile fa Paikoloiw exotique, Vol XIV, No 7, pp 300-397 Eaval, 1921. 

As long ago as 1919, the author had observed that the leaves and 
branches of several specimens of Melaleuca Leucadendron (the Myrtacea 
furnishing essence of niaouli), growing on a spot situated between Honai- 
lon and Pouerihouen in New Caledonia, were attacked by Fumago, which 
had also infested other trees in the neighbourhood. 

The found that the disease gradually spread during the following 
two years, and it now extends from Houailon to Poindimie, a distance of 
70 km., although it is still rarely met with at either end of the line, the cen¬ 
tre of the disease being at Mouet and Moneo. 

The author studied the behaviour of the trees first attacked. For a 
long time, they resisted the parasite, and seemed at first to get the bet¬ 
ter of it by means of putting out a number of fresh shoots. In the long 
run, however, the leaves fell and the trees succumbed after about two 
years. 

Microscopic investigation revealed the presence of a fungus on the sur¬ 
face of the parenchyma of the leaf, which in Moixiard’s opinion, could be 
none other than a variety of Fumago , a saprophyte of but little importance 
when growing upon the “ honey dew " produced in consequence of the 
punctures made by a coccid belonging to the genus Ceroplastes, which is 
said to be the primary agent. 

The disease does not confine itself entirely to Mddeuca, and it is to be 
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feared that one day it will attack the coffee plantations, and perhaps the 
coconut-palm groves. 

1064 - Phyllosticta Caricae-Papayae, Leaf Spot of the Paw-Paw (Carica 

Papaya ) in Natal, South Africa. — Van bur Bjn* p a, in The South 

African Journal of Science, Vol XVII, Nos. 3-1, pp 288-390 Johannesburg, July 1921. 

A leaf-spot disease of the paw-paw (Carica Papaya ), characterised 
by discoloured spots is not uncommon in Natal; these spots may be 
circular or angular, or more or less elongated in one direction. They are 
frequently surrounded by a yellow or brownish ring which passes into the 
normal green of the leaf. On the upper leaf surface, small black dots are 
evident in these discoloured areas, and they are the pycnidia ot the causal 
fungus. 

The leaf tissues in the infected areas become brittle and ultimately 
fall out, giving the leaves a “ shot-hole ” appearance. 

The fungus was isolated from infected leaves, Pieces of mycelium from 
a pure culture were artificially inoculated into leaves of C. Papaya, and af¬ 
ter a few days, the characteristic symptoms of this disease were reproduced. 
The assimilating area in attacked leaves was diminished. 

The infection of a paw-paw through a puncture would indicate that 
this fungus may also play some part as a causal agent of a fruit rot of C. 
Papaya. 

The fungus here described is referred to as Phyllosticta Caricae Papayae 
Allesch. generally recognised as living on C. Papaya in Brazil. 

1065 - Phoma Ferrarisii , n. sp., a Deuteromyeete Causing Tomato Rot in 

Piedmont, Italy. — CnraRiti, R, in the Rmsta dt bPtob m i^etale. Year XI,.Nos, 

5-6 pp 6s-6 9. Pavia, August 1, 1921. 

Towards the end of June, 1921, a tomato was gathered in the vicinity 
of Alba (Prov. of Cuneo), which was externally shrivelled and flaccid, 
as well as a little discoloured, though the skin was intact, except at one 
place, where a brownish cavity could be seen; the cavity extended into 
the interior of the fruit. On being cut, the fruit was found to consist 
chiefly of a mass of decomposed almost black pulp. The healthy remainder 
of the parenchymatous tissue was separated from the diseased portion 
by a reddish layer. Prom the rotting pulp, theie emerged numeious black 
bodies (pycnidia) of a fungus which, after micioscopic examination, 
was referred to the genus Phoma , and is provisionally described in the 
present prelimmary note, as a species new to science, under the name of 
Ph. Ferrarish. 

By Jueans of artificially inoculating sound, green fruits, symptoms 
identical in every respect with those observed in nature were induced in 
a very few days, hence there is no doubt, that the disease is due to the 
parasitic action of the above-mentioned spherioidea. * 

One fact worthy of notice is that the disease — called by the author 
tomato rot — if not too far advanced, does not prevent the green tomatoes 
ripening, but the course of the disease is not checked by maturation. 

Prom the results of the observations hitherto made, it would appear 
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that the parasite penetrates into the fruit through a break in the epi¬ 
dermis. 

The disease is of very rare occurrence; only a very few infected fruits 
were discovered on two of the tomato-plants growing in a kitchen-garden. 

Subsequent observations have shown that on certain of the diseased 
fruits a greyish-white, or whitish, mucidinea (Ramularia sp), is present on 
the surface or in some of the superficial layers, which may also perhaps 
have a metagenetic relation to Ph. Firrarisii or be merely a secondary 
parasite. 

1066 - Bacterium marginatum n. sp., injurious to Gladiolus spp. In the 

District Of Columbia and in Illinois, U. S. — Mc.Cctlloch, I,., in Science, New Senes, 

Vol. XylV, No. 1388, pp. 115-116, I^ancaster, Pa, Aug. 5, 1921. 

Preliminary description of a bacterial disease of Gladiolus spp. caused 
by Bacterium marginatum n. sp. The author gives the morphological char¬ 
acteristics and states that the micro-organism is pathogenic in leaves of 
the plant, forming circular or elliptical lesions rusty red in colour, becoming 
dull brown or purplish. These spots may occur on all parts of the foliage, 
but are often confined to the lower leaves. Observation and experiment 
indicate that the disease makes rapid and dangerous progress only in 
warm and moist weather when the rot spreads widely and deeply into the 
tissues, causing collapse of the aerial part of the plant. 

The disease is very prevalent in and round the District of Columbia. 
In the fields examined 80 to 90 % of the plants were affected but in the 
majority of these cases not so severely as noticeably to arrest the develop¬ 
ment and bloom of the plant. 

Specimens of Gladiolus with the same disease have been received from 
Illinois, with the information that it has caused loss to the growers. Some 
plants from California apparently had not the same disease but the case 
was not completely proved. 

The organism has been isolated repeatedly and its pathogenicity 
proved by the inoculation of healthy plants. 

1067 - Phytophthora sp. Peronospora Injurious to Peonies in Pennsylvania. — 

Thurston, H. V., and Orton, G.R., in Science, New Series, Vol. 1 , 1 V, No. 1391, pp. 

170-1 7 i, I/aucaster, Pa., Aug 26, 1920. 

Early in May, 1921, the authors received from Eric (Pennsylvania) some 
blighted peonies for examination. Since the cause of the trouble was not 
at first apparent, cultures were attempted from the diseased portions. 
These gave at once a pure growth of Phytophthora, a Peronospora which 
had not previously been reported as parasitic on this host-plant. 

On the plants in question, the disease was manifest asa necrotic con¬ 
dition of the bud, involving also the surrounding leaves and extending for 
several inches down the stem. In general appearance, the symptoms 
are similar to those caused by Botrytis, although the infected areas are a 
darker brown or black. No evidence of external fruiting of the parasite 
was found either upon the original specimens or upon plants subsequent¬ 
ly artificially infected. Inoculations of the pure culture into healthy 

[ms-im] 




WEEDS AND PARASITIC POWERING PLANTS 


1352 


peonies, however, readily produced infections and the characteristic 
symptoms, from which the organism was re-isolated with ease. Inocula¬ 
tions were made upon plants growing outside* with pure culture, using 
pieces of mycelium and zoosporangia, and these were successful both 
with and without wounding of the host. The characteristic symptoms 
appeared in from 3 to 6 days. 

The disease in question develops rapidly upon a variety of artificial 
media, and in this respect differs from Phyt. infestans. 

The measurements of the zoosporangia which are produced in abun¬ 
dance, correspond closely to those for the zoosporangia of Phyt. infestans 
but are somewhat broader than those of Phyt. Thalictri which would 
appear to be its closest relative so far as hosts are concerned. Oospores 
have not been observed either in cultures or tissue sections of the infected 
plant. 

1068 - Diseases and Pests of Citrus Fruits in the United States, Porto Rico and India. — 

See No. ion of this Review * 

WEEDS AND PARASITIC FLOWERING PLANTS 

1069 Case uta Pace mo sa Recorded on Lucerne in Rio Negro, Argentina. — Barcia 

Txsslvbs J , m El Campo t Year V, No 58, pp 021-037, figs. 9. Buenos Aires, August 

15, 1921 

Small patches of Cuscuta racemosa Mart, have been observed in some 
lucerne fields of Rio Negro, and it would therefore appear that this 
much-dreaded parasite has attacked the leguminous crop which consti¬ 
tutes the chief source of the agricultural wealth of the district. 

For the moment little injury has been done, as the parasite has only 
just begun to attack the crops. 

C. racemosa is, however, the most common species ot the genus in 
Argentina, and the only one that has hitherto found its way to Rio Ne¬ 
gro. Its appearance is a serious menace, for it can easily in time develop 
into a veritable pest, if effoits are not made at once to extirpate it before 
it has taken much hold. The multiplication of the parasite would not 
only greatly reduce the local forage production, but also bring discredit 
upon the Rio Negro lucerne seed, which has hitherto been regarded as 
the best in Argentina, owing to its purity, and especially to the fact, that 
it has always been found free from dodder. 

The author describes the morphological characters of C. raemosa, 
as well as its life-history, and the best means known at present for control¬ 
ling it. 

1070 - Leafy Spurge (THhymalus Esula = Euphorbia Esula) Harmful 

Weed in the United states. — Britton X I,., in lomml ot the Veto York Ho- 
tamcal Gnrien, Vol XXII, No 2^6, pp 73-7-1, fig 1. Lancaster, Pa, April, 1 * 

About 100 years ago, possibly even earlier, the leafy spurge (Tithy- 
malus Esula Hill [= Euphorbia Esula Linn.]), a native of Europe, obtain¬ 
ed a foothold in Essex County (Massachusetts). The actual date of its 
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introduction is not definitely known, but a specimen preserved in the Tor- 
rey Herbarium of Columbia University, deposited at the New York Bo¬ 
tanical Garden, was collected at Newbury (Massachusetts) by Oases 
in 1827. For many years, this Euphorbiacea was not noticed elsewhere 
in the United States. But in 1848, Gray stated that it was likely to become 
a troublesome weed. In 1880, Robinson records it as very abundant 
near Newbury port; this is probably Oake’s locality. In 1886, Dudley 
records the plant as found at Groton (New York) and remarks on its ra¬ 
rity. In 1881, Wheeler and E. F. Smith record it as having escaped 
cultivation and somewhat rare in Michigan State. By 1913 the plant 
had apparently extended to Maine, Ontario and New Jersey; it is only in 
recent years, however, that Gray’s surmise has become a fact and farm¬ 
ers in Orange County (New York) and elsewhere now find this weed a 
menace to pastures. Measures to prevent propagation or to eradicate 
completely are being taken, but the task is not an easy one, as the plant 
has horizontal rootstocks formed anew each year. 

If the weed is detected it is advised to fork or dig it out of the ground 
and bum, taking care to destroy all the underground parts. 

INJURIOUS INSECTS AND OTHER LOWER AMIMALS 

1071 - Observations in Italy on the Polyphagous Nature of the Macrolepidopteron, 
Attacus cytlthia. . — 7 ANON, V, in the RtvtsUt A^rtcola, Year XXVI, No 36, pp 
511-312 Parma, September •) 1Q21 

The macrolepidopteron, Attacus cynthia, was introduced from China 
into Europe where its caterpillars had always confined themselves to a 
single plant-host, Ailanthus glandulosa; in October 1920, the author 
found them living at the expense of the plane-tree, some specimens 
of which had been seriously injured by the larvae in different localities. 
In Novembei the insects attached their cocoons to the trees. Later on, 
in the course of the winter, Zanon found numerous cocoons of A. cyn¬ 
thia hanging from the boughs of pear, cherry and plum-trees growing 
in other gardens of the same district. 

During the first fortnight of June 1921, the author obtained from 
cocoons he had collected from the plane-tree the preceding winter and 
laid aside, a certain number of the adult macrolepidopteron ; the females 
after mating laid eggs, which yielded caterpillars at the end of the same 
month; the caterpillars were placed on pear and plum branches kept 
in vases full of water in a room, where they lived on the leaves 

The author believes that the adult insects of the first generation that 
hatch in June from the cocoons attached to the plane-tree, seek out their 
true host, Ailanthus glandulosa, where they deposit their eggs, but 
that those of the second generation, owing to the scarcity of this plant, 
are obliged, in order to rear their more numerous progeny, to have 
recourse to other species. Hitherto, they have manifested a predilec¬ 
tion for the plane, but as has been seen, they also attack pear, cherry 
and plum trees 
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if the first generation should also develop upon fruit-trees, the dan¬ 
ger would be of a serious character. In order to avert it, the only way 
is to collect the winter cocoons, or to pull up the AUanthus trees, which 
do not yield good wood, or even brushwood, and only encumber the 
ground. 

1073 - On the Resistance of the Adult Cockchafer to High and Low Temperatures. — 
Faes, H. and Stajbeqexin', M , in the Com tries rendits Jiebdotttadatrcs des Seances de VAcadi- 
mte des Sciences, Vol. CI,XXII, No i, pp 61-6*. Pans, 1921 
It lias often been stated by agriculturists that the return of cold 
weather, especially when accompanied by severe frost, kills a certain num¬ 
ber of cockchafers. 

In order to see how far this idea was correct, on May 21, 1921, the 
authors exposed some adult specimens to different degrees of low tempe¬ 
rature in the cold storage chamber belonging to the new Federal Vine- 
Growing Experiment Station at Lausanne (Switzerland). 

At first the temperatures employed were not below —8° C. but it 
was found that greater cold was necessary to kill the adult cockchafer. 
The results of the experiments are as follows 


Date of 

experiment 

Temperature 

(n degrees C.) 

1 

1 length 

j of exposure 

Number 

of 

cock chafers 

.. 

Results of examination 
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i — 18 <> — 160 

I hour 

1 

6 
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O 

9 

1 

H 

*0 

1 

H 

% 

» 

6 

6 

O 

» 
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9 

6 

2 

5 

» 

— 60 

9 

6 

I 

5 

11 May 

— 4 ° 

9 

30 

6 

24 


— 29 

9 

30 

5 

*5 

» 

. 00 

i 9 

28 

3 

25 

» 

+ *> 

1 ’ 

30 

2 

28 


So that the conditions should be as far as possible natural the 
authors also left in the cold c hamber different lots of cockchafers 
that were exposed respectively to low temperatures of long duration, 
and to progressive lowering and raising of the temperature. One lot was 
placed in a vessel filled with sand, which allowed the insects to escape 
from the cold, should the temperature be too low for their liking. 

In this new set of experiments, the cockchafers exposed for 30 hours 
to temperatures between +5° C. and —6° C. or for 174 hours to tempera¬ 
tures varying from + 7 ° C to —6° C. did not all die; on an average, one 
third of then were able to resist the action of the cold. 

When subjected to temperatures of nearly o° C. or below o° C, adult 
cockchafers usually become motionless or freeze. They, however, thaw 
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rapidly, and as a itile, run about after they have been removed 1 hour 
from the cold chamber. 

As soon as they felt the cold, the cockchafers in the vessel filled with 
sand quickly dug themselves in, burrowing to a depth of 10 cm. 

It is thus seen, that these insects when full-grown can easily stand 
the lowest temperatures produced in Europe by the return of cold weather 
in spring. In order to destroy them all, the temperature of the air would 
need to fall below —8° C. which never occurs under the climatic condit¬ 
ions obtaining in spring. These experiments also prove that the adult 
cockchafer will bury itself in the ground, in order to escape from any cold 
that might injure it. 

The authors thought it would also be interesting to determine the re¬ 
sistance of adult cockchafers to high temperatures For this purpose, 
they exposed several lots of these insect to different temperatures in a gas- 
heated dessicator provided with a regulator. The following results were 
obtained. — 


Bate 

of experiment 

Temperature 

(m degrees C.) 

length 

, Number | 

on May 21 

of exposure 

of 1 

cockchafers j 

i 

| Bead 

cockchafers 

giving 

mrlfpligfwB 

13 May 

+ 35 ° 

I hour 

1 

14 

7 

7 


+ 4 ®° 

1 

15 

9 

6 

» 

+' 45 ° 

» 

15 

15 

0 

» 

+ 5 °° 

x> 

15 

15 

0 

» 

+ 55 ° 

. 


16 

16 

1 

0 


With a view also that the conditions should he as far as possible 
natural, the authors exposed one lot of cockchafers to a hot air current. 
As in the experiment in the cold chamber, a certain number of insects 
were placed in a vessel filled with sand which enabled them to escape 
excessive heat. 

The following results were obtained 


Bate of | 

experiment 

j Temperature 
m °C. 

Length 
of exposure 

Number 

of cockchafers 

1 

Results of 

on May ax 

May i3 

+ 35 “ to 55 ° 

8 hours 

1 

5 i 

Bead 

15 

Living 

0 


Lot in the vessel containing sand: 


May 13 + 35 0 to 55 0 8 hours X5 o 


Although the adult cockchafer is remarkably resistant to cold, it is 
on the other hand, relatively susceptible to a great rise in temperature. 
At +55° C all the insects succumbed. 
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la order to escape from too high a temperature, most of the insects 
shut up in the vessel filled with sand buried themselves to a depth of io 
cm., but whether they remained on the surface, or burrowed beneath it, 
they were all destroyed during the 8 hours’ exposure, the temperature at the 
bottom of the vessel being probably +45° C., their limit of resistance. 

The adult cockchafer is perfectly adapted to this dimate, and is little 
affected by the lowest ;or ^highest temperatures our spring has to offer. 

1073 - Barley Varieties Resistant to Heterodera schachtii in Sweden. — See 

No. 994 of this Review. 

1074 - The Introduction into Southern France of the Australian Coeeinellid, Crypto- 

laemas montrouzieri 9 a Natural Enemy of Scale Insects (Pseudococ- 

CUS) (1). — Matscttat., P., in the Comities rendus hebdomadaires des stances de VAcndbnU 

des Sciences, Vol. CI^XXU, No. 2, pp. 105-107. Paris, 1921. 

In July, 1918, the Insectarium at Mentone received from the similar 
institution at Sacramento (California), 15 larval and 3 adult specimens 
of Cryptolaemus montrouzieri Muls. a cocdndlid of Australian origin, 
which has proved to be a most determined enemy of scale-insects. Amongst 
the latter must be reckoned the members of the genus Pseudococcus, 
which in company with “ fumagine,” cause the destruction of the orange 
and lemon gardens in Southern France, as well as injury to the various 
crops grown there. A second consignment consisting of about 500 insects, 
was sent to Mentone from Sacramento in the beginning of 1919. 

In the spring of that year, the cocdnellids on the apple-shoots infested 
with Pseudococcus in the laboratory cages at Mentone, had multiplied to 
such an extent as to admit of their being set free. 

Colonies of Crypt, montrouzieri established themselves during 1919 
and 1920. In 1919 each colony contained 50 to 60 of the insects. Al¬ 
together a thousand were set at liberty in different lots on the estates, 
or public walks of Mentone, Garavan and Cabbe-Roquebrune. In 1920, 
new centres of dispersal were formed, each provided with a thousand 
insects, in other parts of Mentone, and in the Principality of Monaco. In 
addition, some colonies were dispatched to Algeria and Italy. 

This year, the insects have been found in large numbers in the various 
places where colonies were established in 1919, and in places far off from 
the 1920 centres. It has thus been proved that Crypt, montrouzieri pas- 
pass the winter in the open at Mentone, in spite of the abnormal cold it 
experienced, and had managed to exist from the one year to the next, 
and further to reproduce itself. 

In an orange garden in which a colony of these insects had settled 
in August 1919, they succeeded in multiplying to such an extent, in spite 
of the very unfavourable conditions occasioned by a thorough pruning, 
that all the trees infected with Pseudococcus, bore a larger or smaller 
number of Cryptolaemus, so that the invasion of the scale-insects had 
been checked. 

(1) See on this subject, R. July *914, No. 697; R. March 1916, p. 354; R . July* 
1921, No. 872. (Ed.). 
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From what has been said, it is dear that Crypt montrouzieri is in 
process of becoming acdimatised on the French portion of the Mediterra¬ 
nean coast, where it also will do good service in attacking the scale insects 
(Pseudococcus), which are so injurious to the southern crops, and have 
proved exceedingly resistant to all the control measures hitherto taken 
against them. 

X075 - The Natural Enemies of Xylotrechus quadripes and of Chlorophorus 
annularis , Beetles Injurious to the Coffee-tree and the Bamhoo Respectively* 
in Tonkin. — Rieefer, J. J., in the Bulletin agiicok de VInstitui scientiftque de S rigon, 
Year III, No. 5 »PP- 129-140. Saigon, May 1921. 

In Tonkin the larva of the Cerambydd Xylotrechus quadripes Chevr (1) 
makes galleries in the trunk of the coffee-tree, thus hindering its growth, 
and greatly reducing the crop. The larva of another Cerambydd, Chlo¬ 
rophorus annularis Fairm. destroys the stems of the bamboos in a sim¬ 
ilar manner. 

The Entomological Station of Cho-Ganli has begun to combat these 
insects by breeding and setting free their natural enemies which belong 
to the order of Hynienoptera, and are here described by the author from 
a systematic standpoint : — (A) fam. Braconidae 1) Duportia cinti- 
cornis n. gen. and n. sp., parasitic on the larvae of Chlor. annularis ; 2) Pro- 
miscolus sesquistriaiiis n. gen. and n. sp., parasitic on Xyl. quadripes and 
of Chlor. annularis; 3) Prislodoryctes striativentris n. gen. and n. sp., 
parasitic on the larvae of Xyl. quadripes ; 4) Doryctes iristriatus n. sp., 
parasitic on the larvae of the two Cerambycides; 5) D. strioliger n. sp., 
as above; 6) D. picticeps n. sp., as above; 7) D . bistriatus n. sp., as 
above ; 8) D. brevipetiolus n. sp. as above. 

(B) fam. IchneumonidaeParaglypta tubigera n. gen. and n. sp., 
parasitic on the larvae of Xyl. quadripes. 

(C) fam. Evaniidae Pristaulacus nigripes Kieff. var. Duporti, 
n. var. obtained in large numbers from the larvae of Xyl. quadripes. 

(D) fam. Bethylidae 1) Sclerodermas domesticus I*atr.; veiy 
common as an ectoparasite of the larvae of Xyl. quadripes, and of Chlor. 
annularis, also destroys the above-mentioned larvae and adult forms of 
the fam. Braconidae ; 2) Misepyris grandiceps n. sp. parasitic on the larvae 
of Xyl. quadripes. 

1076 - Animal Pests of the Cacao Tree in the Dominican Republic. — Wolcott, g. n., 
in the Revista de A^ncuHura de Puerto Rico, Vol. VI, No. 6, pp 11-12. San Juan, 
P. R., June 30, 1921. 

Rodents’and birds do considerable damage to the cacao-tree in the 
Republic of Dominica, where they devour the seed of the fully-grown 
fruits and in some places nearly half the crop is lost by this means. 

When grown on virgin soil, these trees are usually attacked by the 
larvae of a beetle, Strategus titanus Fabr., which feed upon their roots. 


(1) See R. May 19x1, No. 1338. (R<*.) 
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but these pests can be got rid of by carefully and thoroughly cleaning 
the ground. 

The larvae of Bocchoris pharaxalis Druve devour the young leaves 
of the shoots, producing irregularly-shaped holes in them. The larvae 
could probably be destroyed by the use of arsenical sprays, but under the 
present conditions the best method of control Is to pick them off by hand. 

Still more dreaded enemies of cacao are the aphis Toxoptera aurantii 
Boyer, and the scale-insect Pseudococcus citri Risso. The first is found 
on the youngest leaves, the floral buds and the peduncles of the fruits 
while they are small. The scale insect also frequents the peduncles of the 
flowers and fruits, and even occurs on the fruits themselves, especially 
in the least exposed places, where two fruits touch one another or one 
touches the trunk of the tree. Owing to the punctures made by the insects 
in the peduncles, the floial buds wither before unfolding, and the alread} T - 
open flowers wither and fall; the large number of mummified fruits show 
that development has been checked by the presence of the scale-insects. 

The aphids and the cocdds are accompanied and protected by the 
formid.de, Solenopsis geminata Fabr. If the latter is prevented (by a band 
of “ tanglefoot ” round the trunk) from ascending the tree, or if the ants 
are killed by flooding their nest several times with an emulsion of carbolic 
add and soap, the aphids and cocdds very soon decrease greatly in number. 
It would certainly be advisable to destroy these two species of insect 
directly, but it is useless to spray cacao-plantations where the trees grow 
dose together without any order, and are left unpruned, as is generally 
the case in the Republic. 

1077 - Lonchae a aristetla, a Dipteron Injurious to the Fig-Tree, and New to 
France (i). — Poutiers, R„ in Le Ptojt* At,} 1 cole ct VUicole, Year XXXVIII, No 
38, pp. 285-286. Montpellier, September 18, 1921. 

For two years, the author has noticed that certain varieties of figs 
at Mentone are covered with punctuies, and infested with the larvae of 
a dipteron, which by eating out the interior of the receptacle (syconus), 
cause it fall prematurely. 

Since May he has reared many adult insects from these larvae which 
have been identified as Lonchaea aristclla Beck, thus proving the truth of 
the suspidon that this pest has found its way to France. 

No natural enemies of the dipteron have so far been found at Men¬ 
tone by the author. 


(i)See on this subject: R fuly 1915, No 777 ; R Feb. 1918, No. 249; R. Tunc 1918, 
No. 716. (Fd.) 
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1078 - Hie Agricultural Development of the State of Minas Geraes (Brazil): Hie 
Message of H. E. Dr. Arthur de Silva Bernardes in the Third Session of the Eighth 
Legislature. — Lavoura 1 CrtagOo, Year VI, No. 7 , PP in i c o Rao de Janeiro, 
Jul>, max. 

The Message of the President of the State of Minas Geraes on the oc¬ 
casion of the third ordinary session of the eighth Legislature, which was 
opened on July 15,1921, treats of the finances, agriculture, and industries 
of that flourishing country, and draws special attention to the work done 
by the Government for the encouragement of agriculture and stock-breeding. 

The most important data relating to these efforts and to the conditions 
of agriculture figure in this report. 

Scientific and Agricultural Instruction. — i) Agricultural 
Veterinary College . — The institution of this College was decreed by Law 
No. 961, dated September 6, 1921: Decree No. 5623 of March 7, 1921, 
allocates for this purpose a sum of 1000 contos de rets. The organisation 
has been entrusted to Dr. P. H. Rolfs. 

2) Institute of Industrial Chemistry . — This will be attached to 
the Bello Horizonte “ Escola de Engenharia, ” and is now being erected. 
It was hoped that the Institute would be ready for opening in 1921. 

3) Agricultural Institutes . — There are three of these supported 
by the State viz., the Joao Pinheiro Institute, near Bello Horizonte, the 
Don Bosco Institute at Itajubd, and the Bueno Brandao Institute in the 
Municipality of Mar de Hespanha. In 1920 these three Institutes cost 
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the State respectively 16 014, 59 743 and ^41 051 milreis. To the Joao 
Hnheiro Institute is attached the Gamelleire farm, which is used for pur¬ 
poses of demonstration, and for practical instruction of the students. 
Young men of at least 18 years of age, and desirous of obtaining a certi¬ 
ficate testifying to their fitness for the exercise of the duties of “ mestre 
de culture ” (agricultural teachers) are also admitted to this Institute. 

4) Schools of Practical Agriculture, or “ Aprendizados ” — Of these 
there are 2, both founded and supported by the State ; the Jos£ Gongalves 
School at Ouro Pino, and the Borges Sampaio at Ubereba. For these the 
sums of 32 649 and 38 816 milreis were expended in 1920. These schools 
are entirely devoted to practical instruction in agriculture ; their aim is to 
produce good country workers having a thorough knowledge of modem 
methods of mechanical cultivation, irrigation and the use of fertilisers, etc. 

In addition the State subsidises the “ Aprendizado ” which is annexed 
to the “ Colonia indigena ” of Itambacury in the municipality of Theo- 
philo Ottoni. 

5) Subsidised Institutions . — In accordance with the " Lei or- 
gamentaria ” (Budget Law) of 1920, the State allocated the following 
subsidies to these Institutions of Professional and Agricultural Instruction : 
— Escola de Engenbaria of Bello Horizonte, 50 000 milreis ; Istituto Electro 
Tecbnico e Mecanico of Itajubi, 25 000 milreis; “ Escola Agricola de 
Lavras " and " Escola D. Bosco " of Cachoeire do Campo, 10 000 milreis 
each; Aprendizado agricola ” annexed to the “ Gymnasio Leopoldinense ” 
5 000 milreis; “ Escola Mineira de Agronomia e Veterinaria ” of Bello 
Horizonte 4000 milreis ; 4t Escola professional Delfim Moreira ” of Porto 
Alegre 2500 milreis ; " Escola do Commercio ” of Bello Horizonte 2000 
milreis ; total amount of grants : 118 500 milreis. 

6) Travelling Instruction . — This is almost at its beginning, 
and may therefore be said to be in the experimental stage. In 1920, the 
“ mestres de culture ” visited 271 agricultural farms, and it is thanks to 
their propaganda, that so many agricultural machines have been used. 
One of these “ mestres ” has introduced a new type of tobacco drier which 
gives a better colour to the dried leaves. The use of this apparatus at 
once increased the market value of dried tobacco leaves which has risen 
from 4 to 6.5 milreis per kilogram. 

Agriculture. — The following data, which refer to 1920, bring out 
clearly the great importance of agriculture in the State of Minas Geraes 


I 

1 Value 

1 Returns of the expoit tax 


of exports. 
Milreis 

1 Absolute value 

1 

% of total 

Agricultural industry ... . 

Stock-breeding. . 

Manufacturing Industries. 

Extractive Industries . . 

195 196 702 
182 234 482 
43 980422 
32 948 508 

1 

13175723 

7091411 1 
1613 808 

1965154 ( 

55-»i 

29.78 

6.76 

8.22 
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The increased value of the chief Brazilian products during the war 
induced a considerable rise in the exports, and hence a great influx of cap¬ 
ital, which was used, by preference, in the development of agricultural 
production : enlarging plantations, the introduction of new crops, the pur¬ 
chase of machines, etc. 

The traditional crops of maize , haricot beans and yams are continually 
developing, and motor-ploughing has already been introduced into cer¬ 
tain zones. 

Coffee is still the chief source of public and private wealth. Rice 
appears to have found conditions that suit it perfectly in the regions on 
either side of the Rio Grande, viz., in the municipalities of Sacramento, 
Conquista and Fractal, as well as at Uberabinia, Araguary, and other 
centres. The rice-fields on the banks of the Rio Grande already form one of 
the granaries of the country, and their importance will still farther increase 
when transport is rendered easier by the works undertaken to ensure 
the navigability of the the Rio Pardo from its mouth as far as the Station of 
Jaguard. The states of Minas and of Sao Paolo as well as the Federal 
Government are interested in these works. 

Rice-growing is a very favourite industry in other parts of the South 
and West of the State; for instance in Matta where in the municipa¬ 
lities of Teopoldina, Cataguazes, Ubd, Sao Joao Nepomuceno, Rio Branco, 
Vi^osa, Ponte Nova, Abre Campo, and Rio Casca alone, the crop totalled 
750000 sacks. 

Sugar-cane cultivation is constantly extending, and is very successful. 
New modem sugar factories are being built. As alcohol is very heavily 
taxed, the canes are more used for sugar-making than for distillation. 
In 1920, the export was 15 909 423 kg. of sugar, or 10 427 901 kg. more 
than in 1919. 

The Government has engaged specialists for the purpose of restoring 
the tobacco-growing industry of the State which reached its height in the 
middle of the last century but has since declined because the cord tobacco 
of the State of Minas Geraes has been supplanted by the lighter-coloured 
and more delicate leaf-tobacco, produced in Bahia and Rio Grande do Sul. 

The efforts made by the Government to develop fruit-growing have 
been crowned with success ; the fruits of Barbacena, Maria da Fe, Silvestre 
Ferraz, etc. are-fully equal in colour and flavour to the European products; 
the State already exports large quantities of plums, pears, apples, grapes, 
peaches, mangoes, and pine apples. 

Everything makes it probable that cotton will become one of the State's 
permanent sources of revenue, as soon as proper methods of cultivating 
and preparing the crop are adopted. The Secretary of the Manchester 
(England) Cotton Association states that the cotton of Minas is generally 
of excellent quality, the fibre sometimes ’being 32 mm. long. The river 
district of San Francisco is especially suitable for this crop. The 
Government has drawn up a scheme for establishing a Cotton-Growing 
College in this region, and a Station for the selection and distribution of 
cotton seeds. Other crops worthy of mention are potatoes (chiefly in the 
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Southern part of the State); cacao, on the frontier of Bahia ; tea in the 
neighbourhood of Ouro Preto ; onions , groundnuts , kitchen-garden plants , etc. 

Measures to encourage Power-Farming. — In order to encourage 
the use of agricultural machines, the State imports them, and allows the 
agriculturists to buy them at cost price with free transport by rail. 
In 1920, 1380 agricultural machines were imported, 281 apparatuses for 
destroying ants, 2168 diggers, etc. Seed sorting-machines were also pur¬ 
chased and are about to be set up. Depots for agricultural machines have 
been established in many municipalities, and entrusted to the “ Cameras 
Municipaes ” which keep, exhibit and sell tht machines at the price paid 
for them by the State. 

The Government occupies itself with the purchase within the State, 
and outside its frontiers, of sound selected seed, which it sells to the agri¬ 
culturists at cost price. This work cannot, however, be thoroughly car¬ 
ried out, until a special Institute is founded for the purpose. 

The " Horto fiorestal " of Boa Vista (6 km. from Bello Horizonte) 
does excellent service in re-afforestation. It supplied a large number of 
cuttings, especially of eucalyptus, to the Municipalities for planting along 
the roads, and to private individuals for afforestation. The State gives 
each agriculturist cuttings up to the number of 5000, carriage-free by rail; 
and will supply more, with the sole stipulation, that the “ Secretaria da 
Agrictiltura ” be informed of the results obtained. 

Stock-Breeding. — Cattle represent one of the chief sources of 
wealth possessed by the State of Minas Geraes. In 1920, 1 278 444 kg. 
more meat were exported than in the preceding year. There are in the 
country over 60 factories for the preparation of 4 ‘ xarque " (dried beef), 
and the annual output is estimated at 9 million kg. 

The “ Instituto Oswaldo Cruz ” has supplied a vaccine which has 
practically stamped out symptomatic anthrax (manqiteira). At present, 
measures are being adopted for the prevention and control of foot-and 
mouth-disease, and a State Veterinary Service is in process of organ¬ 
isation. The serum for swine fever is prepared at Bello Horizonte 
by Messrs Aristides and Co.; in 1920 as many as 22 500 doses were sold. 
The Ihstitnto Oswaldo Cruz prepares a serum for immunising calves 
against “ pesta de manqueira " and distributed 419 800 doses in 1920, 
and 359945 during the first 4 months of 1921. A branch of this 
Institute, at Bello Horizonte, has been entrusted with the Antiophidian 
Service. It has begun a careful systematic study of the snakes of Brazil, 
and published information, for the guidance of the country-folk, respecting 
the poisonous and non-poisonous species. The Institute also prepares 
and distributes a serum which is an antidote to snake-venom. 

With a view to combating piroplasmosis, the Government offers 
prizes to the 2 first stack-breeders constructing tanks for dipping cattle, 
as arsenic dips are the best means of freeing animals from ticks (the 
carriers of trypanosomiasis). 

The Government further encourages the breeding-industry by providing 
barbed-wire for enclosures. This is sold at cost price and carriage-free. 

[10*#] 
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In order to promote the laying down of pastures, the Government gives 
gratuitously, on request, to all agriculturists, seeds of “ Capitn gordura ” 
(Panicum minutiflorus = Mdints minutiflora) or “ Capim jaraguee ” 
(Andropogon rufus) (1) up to the weight of 10 kg., and supplies larger quan¬ 
tities at very low price. 

The “ postos zootechnicos ” (stockbreeding observation Stations) 
attached to the State “ fazendas ” and “ colonias ” have greatly contribut¬ 
ed to the more general rearing of good breeds of animals, especially of 
cattle, horses and pigs. 

Owing to the establishment of lard factories, pig-breeding is steadily 
increasing. 

Silkworm-rearing is practised to a small extent in the municipalities 
of Barbacena and Sao Joao Nepomucena : some timid attempts in the 
same direction have also been made elsewhere. The climatic conditions 
obtaining in the State are eminently suitable to this industry. 

* 107Q - The Purification of Sawage Water by Activated Sludge and the Bacterial Flora 
In Sewage thus Purified. l 2 \ I. CourmoNt, P. and Rochaix, A, in Cvnbtes rendus 
dc VAcadhnie Sciences, Vol. 170, No. 1, pp. 75- % S, Pari--, Tanuaty 1020. — 
II. Cambeer, R., Ibid No. ir, pp 6Si-6Sj.. starch is, :<i2o. — III DieXERT, F., Ibid, 
No. 12, p. 702, larch 22, 1920.—IV. DiEnert, F. and Girauet, Ibid No. _ 1, pp 899- 
901. April jC, 1Q20. — V. Courmont, P. and Rochaix, A., Ibid., No in, pp. i**o, 
April xo, 1920.—Vr. CorRMOSfT P., and Rochaix, A., Ibid. No. 10, pp. 113 1-113*, 
10, i02o. —VII. Divert, F., WaNdenbulke, F., andMdlle LauNey, M. f Ibid. No. 18, 
pp. 1089-1092. May 1, 1920. — VIII. Cambttsr, R. Ibid. No. 23, pp. 1117-1410. 
June 7, 1Q20. —IX. Cambier, R., Ibid. Vol. 171, No. Tuly 5, iqcm. —X CayelL , 
Ibid. No. 26, pp. 1406-1407. Dec. 27, 1920. — XI. Cocjmostt, P., Rochaix A., 
and LauriN, F., Ibid Vol. I 73 > No. 3, pp. 181-ifc j. July iS, 1921. — XII. Di6xert, F., 
Ibid . Vol. 173, No. 3, pp. iSd-186. July 18, iq?i. 

I. — Thanks to the work of Fowler, Ardern, and Lockett, the 
chemical phenomena produced during the purification of sewage with 
” activated sludge 1 are well known. The great reduction in the 
number of micro-organisms present in sewage-water thus treated has 
been shown by Ardern, Hatton, Bartow (1915), and Russell and 
Bartow (1916). The biological nature and the nitrification process was 
determined by Ardern and Lockett (1915) and Russell and Bartow 
(1916). Little trouble has, however, been taken to discover the part played 
by other micro-organisms, whether as regards the transformation or the 
destruction of ternary substances, or from the point of view of the breaking 
up of albuminoid matter, as preparation for action by the nitrifying bacteria* 
present in the sludge. 

The object of Messrs Courmont and Rochaix’s paper is to confirm the 
reduction in the number of micro-organisms in water that has been purified 


(1) See k. \XLq. 1*121, No. 816. (Fd.) 

(2) See R. Aug i*«% No. 793; May 1919* No 570. Sept. 1920, No. £*3; Nov.- 
Dee. 192c, No 1051 . (Ed.( 
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and decanted, and to give a preliminary account of the bacterial flora. 
The conclusions arrived at are as follows: — 

1) The number of micro-organisms in water purified by the activ¬ 
ated-sludge method is greatly reduced. In one of the samples examined, 
the total number fell, after purification, from 202 500 000 per cc. to 67 587, 
whereas in another sample after treatment it was only 58 600 per cc. 

2) All the bacteria in the purified sewage are aerobic forms, 
no true anaerobic forms being present so that the putrefactive bacteria 
appear to have been destroyed. 

3) Chromogenetic species predominate over non-chromogenetic. 

4) The bacterial flora of purified sewage shows little variation and 
is reduced to a few species. 

5) The purified sewage appears to contain nq B. coli , or any other 
typical pathogenic species. 

It. — Sewage sludge, when alternately aerated, and then allowed 
to settle, gradually acquires the property of purifying the sewage with which 
it comes in contact, in the presence of air. It is generally supposed that 
this purifying action proceeds in a manner similar to nitric fermentation. 

M. CambiEjR has investigated the rate of nitrification, and gives the results 
of some of his experiments. One drop of sewage-water containing 32 mgm.of 
ammoniacal nitrogen, and no nitric acid, after having been aerated for 18 
hours in contact with activated sludge contained hardly any traces of am¬ 
moniacal nitrogen, and 23 mgm. per litre of nitric nitrogen. A similar re¬ 
sult was obtained with 2 other muds. 

The chief point is the disappearance of a large proportion of the am¬ 
monia from the sewage-water after it has been in contact with the sludge 
for a few minutes, although the amount of nitric acid produced is little or 
nothing. 

This fact is especially noticeable in newly formed sludges and is less 
marked in old sludges, but in the case of the latter, however short the time 
of aeration may be, the amount of nitric acid that appears in the liquid is 
much larger than could be accounted for by the total nitrification of all 
the ammonia in the untreated water. This addition comes from the 
combustion of the sludge itself, which in the course of time has become 
rich in nitrogen compounds. 

Even at o° C. purification is complete and nitrification is only slowed 
down ; at 5 0 C. the process is completed in 4 hours; it is most rapid at 20°- 
25 0 C. and goes on quite satisfactorily at 30° C. At 37 0 C. which is the op¬ 
timum temperature for true nitric fermentation, nitric acid is not formed 
and the sewage-water does not undergo any further change in appearance. 
Nitric add only occurs in appredable quantities when the temperature 
is above 30° C. 

Activated sludges can transform nitrites into nitrates at ordinary 
temperatures: in the presence of chloroform vapour, their activity as 
regards ammonia ceases. * 

The author has stated that, if decantation of the mixture of sludge and 
sewage is deferred for 3 hours, it begins to nitrify rapidly, and that if this 
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purified water is carefully drawn off and the interstitial water removed 
from the residual sludge by whirling the centrifuge, this water is found to 
be very poor in nitrates, but to contain on the other hand 10 mgm. of 
ammonia per litre. Nevertheless if mixed with some fresh sewage, and 
again aerated, this mud will again purify and nitrify it energetically. 

Finally, the colloids present in sewage water are to a large extent, like 
the ammonia, fixed after the first moments of contact. When after the 
purifying process was complete, a quantity of ammonia, similar to the 
amount it first contained, was added to the purified dear water floating 
on the surface of the mud it was found that colloids were once more present 
in suspension and the water again assumed the aspect of untreated sewage. 

III. — Results obtained by M. Dinner? in researches extending, 
over several years, on the purification of sewage water by means of activated 
sludges. To obtain activated sludge finely-divided air is blown into the 
sewage, which is allowed to settle, and fresh sewage is introduced and 
aerated in the same manner. This process is continued for several days, 
until the moment arrives when by blowing in air for 5 consecutive hours, 
it is possible to transform 20 mgm. of ammoniacal nitrogen per litre into 
nitric or nitrous nitrogen. The time required to attain this result may 
be called the “ activation period ” ; its duration depends upon the sewage 
water used, the amount of air introduced, and the temperature of the water. 

In the case of Paris sewage, if the air is blown in for 4 hours each time, 
this activation period lasted about 2 months; but the time can be shortened 
by increasing the length of the aeration process each time, or by the ad¬ 
dition of carbonate of lime. 

Activation is thus produced rather quickly in sewage sludge; it can 
however be attained in all waters containing similar deposits after a longer 
or shorter period of treatment. 

The process takes place in the same manner as in the case of the intro¬ 
duction of yeast into a sugar, or in the adaptation of organisms to an anti¬ 
septic. For a few days the micro-organisms remain inactive and produce 
no changes in their nutrient medium, then suddenly they become very 
active and grow rapidly. 

IV. — Messrs DdSnert and Girault compared the effect of activated 
sludges from Colombes sewage-water, upon sewage water and ordinary 
water to which had been added the same amount of ammonia as was 
present in the sewage. The chief results of these experiments shewed: *— 
1) That ammonia disappears from sewage and from ordinary water after 
the same time; 2) That nitric nitrogen only appears after the activated 
sludge has been at work for some months. 

V. — Messrs Courmont and Rochaix have demonstrated, that the 
effluent from apparatus for purifying sewage by the activated-sludge pro¬ 
cess contains a much reduced bacterial flora. They could only obtain 7 
species from this one effluent but they studied their action upon the 
albuminoid substances and the nitrogenous compounds that may follow 
the latter, viz. urea and nitrates. 

The proteolytic properties of these micro-organisms are either much 
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reduced or nil. All of them except two act upon peptones (indol), but 
not upon the other albuminoid matters studied. Only Bacillus sublilis 
possesses the power of energetically attacking albuminoid compounds, 
which it breaks up into simple degradation products. 

Only three out of 7 bacteria fermented urea to any extent ; B. subtilis 
possesses this power to a certain degree, but the other 3 are completely 
inactive. 

Five out of 7 of the bacteria present in the purified sewage behave 
as direct denitrifying organisms, and some of them appear to be very active, 
judging from their effect upon potassium nitrate. 

VI. — Messrs Courmono' and Rochaix also studied the action upon 
carbohydrates of bacteria isolated from the flora of sewage purified by 
the activated sludge method. 

They found that these micro-organisms have a fermenting action upon 
carbohydrates, which though it varies according to the species, shows 
that the destruction of ternary products during purification may be due 
to bacterial activity. 

VII. — In order to purify sewage rapidly by means of activated 
sludge, experience teaches that a certain volume of sludge is necessary. 
The volume required is about one-third of that of the sewage when measured 
after standing for 2 hours. 

When different amounts oi activated sludge were employed, Messrs 
DeSnbrt, WandenbuI/KE and I/ABncy discovered that the proportion 
between the amount of the ammonia that disappears and the weight 
of the supposed-dry sludge introduced decreased as the mud increased 
in quantity. 

With the activated-sludge method of purifying sewage-water an am¬ 
monia-free, non-putrefactive effluent can be obtained, but owing to the 
great differences in the composition of sewage, the reduction of the number 
of bacteria by this process seems necessarily to be very variable. % 

VILL. — A slight trace of chloroform in the air passed through the 
mixture of sewage-water and activated sludge is sufficient to prevent the 
formation of nitrates. 

In one of his experiments, M. Cambieb exposed sewage for 1 hour to 
a current of air almost saturated with chloroform, and then for 4 hours 
to a strong current of pure air in order to free the water from all trace of 
chloroform, after which, it was mixed with very " active " sludge and 
aerated for 16 hours. The ammonia was fixed, but no nitrification took 
place. 

The experiments made by the author for the purpose of isolating 
the nitric ferments from the activated sludge gave no positive results. 

It thus appears that there are some serious objections to be opposed 
to the generally-received idea that nitric fermentation takes place during the 
course of the purification of sewage water by means of activated sludge. 
It is permissible to believe that the ammonia and other nitrogen compounds 
in sewage water, which are first fixed by the sludge during the early phase 
of purification, can later be oxidised and transformed into nitric acid by 
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the oxygen of the air blown into the mass. In a subsequent paper (IX), 
M. Cambier has shown how this oxidisation is encouraged, if not deter¬ 
mined, by the oxidisation of certain substances present in activated sludge, 
especially sulphide of iron. 

IX. — Activated sludges contain a considerable proportion of iron 
in the form of sulphide, which helps to impart to them their dark colour. 
When for any reason, their activity begins to decrease or cease, these muds 
not infrequently assume a reddish hue due to the presence of ferric hydrate. 
Everything (acidity of surroundings, heat, coagulating agents, etc.), that 
tends to destroy the iron sulphide, or change its physical condition, also 
tends to destroy the activity of the mud. 

M. Cambier has sought to find out whether the addition of iron sul¬ 
phide to sludges with little “ activity ” would not restore their purifying 
properties or their nitrifying power. He found that the reactivation of 
the mud exactly coincided with the introduction of iron sulphide, both as 
regards the fixation of the ammonia and its subsequent nitrification. 

He finally observed that sewage-water to which sulphide of iron had 
been added, in the absence of activated sludge was not purified in any 
way. Under these conditions, the ammonia is not oxidised by the current 
of air, although the small amount of sulphide of iron is entirety transformed 
into ferric hydrate. 

X. — M. Cavee attempted to discover whether the transformation 
of ammonia into nitrous and nitric nitrogen is the work of bacteria. He 
states that the addition of sludge followed by activation by a current of 
air brings about the above-mentioned change, even in sewage-water that 
has been sterilised, either in an autoclave, or by passage through a Cham- 
berland filter. 

On sprinkling fresh sludge on slag moistened with " active 99 sludge, and 
blowing in air, the activation of the fresh sludge was brought about 
in 3 days 

All these facts seem* to show that disappearance of ammonia du¬ 
ring the purification of sewage by the actjvated-sludge method is due to 
bacteria. The medium in which the preceding experiments were made 
was alkaline, which is the normal reaction of sewage. If the reaction is 
changed by the addition ot a little add, the lesults are no longer the same; 
no change takes place in the ammonia, the amount present remaining the 
same, which is in accordance with what we known from Christensen 
respecting the susceptibility of Nitrobacter to an add medium. 

XI. — Courmont, Rochaix and Latjpin who studied from the 
hygienic standpoint the bacilli of the typhus and paratyphus groups, and 
the vibrion of cholera, have reached the following conclusions 

1) At the termination of the chemical purification (which was 
always after 6 hours in their experiments), the pathogenic micro-organisms 
of the typhus-paratyphus groups were nearly always present in the effluent, 
but the cholera vibrion had disappeared. 

2) The late disappearance of the typhus and paratyphus bacilli, and 
cholera vibrion, do not seem to depend on aeration in the presence of 
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activated sludge, but essentially upon the active competition of other 
micro-organisms. 

XII. — Because town sewage is mixed with industrial waste water, 
which contains many antiseptic substances, M. DrftNERT has studied the 
effect of certain antiseptics used in England and America for purifying the 
sewage of dries, upon the activated sludge. 

If 3 parts of sewage-water containing 0.5 % carbolic add are added 
to 1 part of activated sludge, and air is bubbled through the mixture, the 
ammo nia and carbolic add disappear slowly, but without any formation of 
either nitrous or nitric add. 

If instead of adding carbolic add to the water in the first place, the 
antiseptic is introduced during the course of nitric fermentation, this is 
arrested and the ammonia continues to disappear but much more slowly, 
and without leaving any traces. 

When carbolic add is added to sewage-water that has been wholly 
freed from ammonia by nitrification, and nitrous add is introduced, the 
latter is transformed into nitric add with the same rapidity as if no carbolic 
add were present. This antiseptic only prevents nitrous fermentation. 
As soon as the carbolic add is removed by a current of air, the latter pro 
cess begins once more. Nitric fermentation is not affected by weak doses 
of carbolic add. 

The ammonia that disappears from the sewage-water owing to the 
action of activated sludge, in the presence of carbolic add, vanishes, with¬ 
out leaving any traces, either in the water or the mud. 

If carbolic add is allowed to act upon activated mineral powders, 
especially on pure manganese dioxide obtained from the nitiate, the same 
results are obtained as in the case of activated sewage mud. Should pure 
untreated Mh 0 2 (whether sterilised or not) be substituted for the activated 
Mh O* air can be blown through it for 15 days without any of the ammonia 
disappearing. 

These experiments prove that activated Mu O a oxidises the ammonia 
when under the influence of bacterial action. Since in the author's exper¬ 
iments, the bacterial action of activated Mn 0 2 was precisely similar to that 
of the activated sludge of sewage water, he thinks he may safely state 
that the bacterial nature of nitric fermentation may be considered abso- 
lutely proved. 

As regards the loss of the ammonia which is not found again in the form 
of nitrous, nitric, or ammoniacal nitrogen in the mud, or sewagewater, this 
is not an absorption phenomenon, but appears also to be due to bacterial 
action. 

ro8o - Pellagra in Lombardy and Tridentine Venetia Since 1900 . - dbvoto, x,., 

in the Rendiconti del Reale Isiituto Lombardo di J Scienze e Letters, Third series, 

Vol. I/ 3 CV, Parts VI-X, pp, 239-343. Milan, 1921. 

Cases of pellagra, which were still very numerous both in Eombardy 
and the Province of Trent during the last forty years of the past century, 
began to decrease with the beginning of the new century, and continued to 
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become rarer, even during the war, so that it may now be stated that this 
disease, which has existed in Italy for over two hundred years, has at 
last completely disappeared, and its re-occurrence will be prevented by 
careful supervision 

In 1899, there were still about 40 000 cases of pellagra in Lombardy, 
and 10 000 in the Province of Trent. In 1920, not a single case of the 
disease was to be found in either, so that the Hospitals for patients suffer¬ 
ing from pellagra in Rovereto and Inzago, respectively, have altered 
their names, and are used for other purposes. 

The Italian anti-pellagra legislation (which was immediately adopted 
and applied by Austria to the Province of Trent) was based on the work 
of Cesare Lombroso, who dejnonstrated that the disease was due to 
the use of spoiled, mouldy maize. Though there are still some points 
that remain obscure respecting the complicated connection between 
maize and pellagra, it is nevertheless true that the results of Italian leg¬ 
islation are the best confirmation of the truth of the discoveries of 
Lombroso, and his school, to which the author belongs. 

Lombroso's work should, in the author's opinion, be completed at 
the present time in the following manner. — Practically , by observing 
whether the use of sound maize can cause a recrudescence of the malady 
in persons who have formerly suffered from pellagra, or aggravate it in 
the case of patients in whom it is clearly developing; Theorically, by deter¬ 
mining whether the intense and prolonged use of sound maize can be 
the origin of the disease. 

xo8i - The Institution of a Laboratory for Scientific Research in Galicia, Spain. - 

Fl Cultivador moderno , Year XI, No. 8, p. 12, Barcelona, August 1921. 

The Junta for Ampliation de Estudios (Commission for the De¬ 
velopment of Study) has instituted a Laboratory of Scientific Research 
in Galicia. This Laboratory is intended to devote its attention to the study 
of matters relating to agriculture, horticulture, stock-breeding, fish-rear¬ 
ing, etc. The Institute is installed on the premises occupied by the Veter¬ 
inary College of Santiago. 

The same Commission has intrusted to M. Cruz GaixAstegui (who has 
studied the methods adopted in the United States) the work connected 
with the selection of maize. 

CROPS AXD CULTIVATION 

1082 - Temperature Survey and Length of Growing Season In the Salt River Valley, 

Arizona, U. S. — Gordon, J H., in Monthly Weather Review, Vol. 49* No. 5» PP- 

274, graph 1, figs. 2. Washington, May 1921. 

The completion of the Roosevelt Dam and distributing canals in the 
Salt River Valley early in 1911, marked the beginning of an era of rapid 
development of the section round Phoenix (Arizona). 

Large plantations of citrus fruits, sugar cane and sugar beets were 
made, and decidedly important cultural tests were conducted, including 
the growing of figs, vines, olives, dates, cotton and several other crops. 
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The winters of 1911-12, and 1912-13 were unusually severe, putting 
to a serious test the experiments in hand. Need was felt for a more definite 
knowledge of atmospheric conditions in order to make it possible to take 
the necessary steps to arrive at a rational adaptation of crops to prevail¬ 
ing climatic conditions. 

The work was started in the autumn of 1913 by R. R. Briggs " to 
determine the area and limits within which the highest money value crops 
could be grown. ” 

Upon the basis of records kept up till the end of the survey in 1919-20, 
it was found posable to prepare a map of the area showing the isotherms 
and the length of the growing season. There has already been a wide 
demand for this map which has helped the growers in the choice of the 
best locations for citrus plantations, etc. 

Surveys were made with the use of ordinary thermometers and ther¬ 
mographs at 42 stations 

Temperature Records. — The average minimum temperatures 
for December and January were taken, owing to the fact that these were 
the coldest months of the year and also because for these months more 
complete figures were available. It has not been found possible to utilise 
the records from all the stations, as in some cases they were too short 
to give a fair mean; those utilised however included records made in 
areas covering periods of 16 to 25 years, which have given ample oppor¬ 
tunity for the summing up and control of the data collected during the 
surveys from 1913-20. 

The mean minimum temperatures do not however particularly 
interest the farmers; the most vital question is to become acquainted with 
the absolute low temperatures which may prove fatal to certain crops. 

The relationship however between these temperatures and the 
mean minimum is very dose, with a difference almost constant of about 
ii° F. This is shown in Table I. 

Table I. — Comparison of mean minimum 
and absolute minimum temperatures . 

1 



Record 


Mean absolute | 


Station 


minimum 

minimum | 

Difference 


period 

temperature 

tcmpciature 



Years 

op 

op 


Gsanite Reef Dam. 

• . I 21 

1 40.0 

28.8 

11,2 

Phoenix weather Bureau . . 

* - 1 25 

38.5 

28.0 | 

■— 10.5 

Phoenix u 0 a . 

. . 6 

37*5 

1 26.6 1 

—10.9 

Gould's Ranch. 

* • | 5 

37 -o 

I 25.8 

-11,2 

Mesa. 

. . 18 

36.0 

* 25.4 , 

—10.6 

PCi^ey. 

• ■ 5 

36.0 

24,8 ! 

-XX.2 

Tempe. 

*5 

35 *o . 

34.4 

■10.6 

Phoenix n° z . 

. . 18 

34*5 

1 23.4 1 

-II.I 

Chandler.... 

. . 6 

33 -o 

23.I , 

— 0-9 

Average difference . 

... — 



—10.8 


[108*] 
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Not only will the temperature map enable the farmer to make a wise 
choice of locality the least liable to frost attack, but it may also be used, 
with the necessary alterations, in the forecasting of frost. 

Length op the growing season. — The Phoenix Weather Bureau 
serves as a base with temperature of 38.5° F, and 288 days as the average 
length of the growing season. 


Table II. — Length of the growing season. 



Record 

Vpfln minimum 

Season as compared 

Stations 





period 

temperature 

with Phoenix 

~ ~~ — 

~ Years 


Days ~~ 

Granite Reef Dam. 

.... 16 

40.0 

+ 5 -o 

Phoenix weather Bureau . . . 

. 25 

38-5 

0.0 

Phoenix n° 2. 

.... 5 

37-5 

- 1.2 

Gould’s Ranch. 

• - - 5 

3 ”-° 

— 2.8 

Mesa. 

... 11 

300 

— 17-5 

Higley. . .... . . . 

. . . . 5 

36.0 

—1&5 

Tempe. 

.... 14 

35-0 

—19.0 

Phoenix n° 1 . . . , 

. ... 11 

34-5 

— 22.0 

Chandler. 

. 5 

33*0 

— 31-0 


Temperature maps such as those described in the present article may 
s erve a very valuable purpose, not only for the grower, but also for the 
health seeker, as they contribute to a wider knowledge of the climatic 
conditions prevailing in various districts from the bio-geographical stand¬ 
point. 


1083 - investigations Concerning the Critical Period of Wheat at College Park, Mary¬ 
land, TJ. S. — Sando, W. I., in Monthly Weather Renew, Vol. 49, No 5, p. 301 . 
Washington, Kay 1921. 

During the autumn of 1920, a careful study for the purpose of ascer¬ 
taining the relation of climate to the yield of wheat was undertaken at 
the Maryland Agricultural Experiment Station at College Park. Four 
varieties of wheat were observed. The records cover a period of 12 
years. 

Correlation coefficients for temperature and rainfall for each month 
of the growing period were determined for each variety. 

A significant negative correlation was found between rainfall and 
yield for March and May, but was not evident between temperature 
and yield. 

Other factors were also investigated, but further study will be neces¬ 
sary before their actual relation to yield can be determined. 
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1084 - How to Forecast the Total Yield of Cotton from Weather Records in November. 
— KitfCER, J. B., in Monthly Weather Review , Vol. 49. No. 5, pp. 295-299- Washing¬ 
ton. May 1921- 

On the following dates, viz. 

September 1 — September 25 — October 15 — November 1 — No¬ 
vember 14 — December 1 — December 13 — January 1 — January 16 
and March 21, the Bureau of the Census, Department of Commerce U. S., 
issues a succession of reports on the harvest or ginning of the cotton crop, 
followed by a final report showing the total production (1). 

In the present case, the author gives the results of a study to establish: 
1) the relation between the weather conditions and the amount of cotton 
ginned between November 1 and December 1 (the two earliest periods 
of the harvest season); 2) the relation between title cotton ginned up till 
the end of November and the total output. 

The calculations are made with reference to the 15-year period 1905- 
19 and concern the 10 Cotton-belt States: North Carolina, South Ca¬ 
rolina, Georgia, Alabama, Mississipi, Louisiana, Tennessee, Arkansas, 
Oklahoma and Texas. 

The frequency of the rainfall and the amount of doudy weather are 
very dosely associated to a negative degree with the cotton harvested or 
ginned in a given period. In the course of his investigations, the author 
refers to the average number of doudy and rainy days in November. 

During the period in question, the average annual cotton production 
was, in round numbers, 12 340 000 running bales (2); the average number 
of bales ginned prior to November 1 was 7 788 000 (63 % of the total crop); 
the average amount unginned on November r was 4 553 000 bales, 
57 % of which was ginned during November. This latter percentage va¬ 
ried greatly from year to year, depending on atmospheric conditions, either 
favourable or unfavourable for picking and ginning, and in very dose re¬ 
lation, as previously mentioned, with the frequency of rain and clouds. 

With a knowledge: — 

A) Of the actual amount of cotton ginned during November (as- 
indicated in the Bureau of Census reports tor November 14 and December) : 

B) Of the percentage relation between this amount and the total 

remaining unginned on November 1 (as calculated from the weather re¬ 
cords), the quotient obtained by dividing A by B gives an indication of 
the actual total remaining unginned By adding to this the amount 
ginned prior to November, the computation tor the total yearly crop is 
established. • 

A study ot the prevailing weather in November would permit the fore¬ 
casting of the yield of cotton some months in advance of the harvest. 

A series of tables is given for the 10 states in the Cotton belt. 

In North Carolina the rainy days were in 1905, 4 and the number of 
cloudy days 8. 

(1) See jR. June 1918, No. 62a. (Ed.) J 

12) Running bale =- bale of 500 lb. (Ed.) 

[l#S4] 
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In view of the fact that wide variations exist in the amount of cottons 
harvested in the respective States, the averages of meteorological data 
obviously could not logically be combined on an equal basis for the purpose 
of correlation with the ginning reports. 

To establish a more reliable comparison ratio, the meteorological 
value of each State is multiplied by the amount of cotton ginned in No¬ 
vember, expressed in % of the total quantity of ginned cotton in the 
io afore-mentioned States, and the value obtained is then divided by 
io (See Table I). 

If the correlation coefficient between these percentages and the aver¬ 
age number of rainy and doudy days (as shown in the last right-hand 
column of Table II: 7.2 ; 6.3; 9.3 etc.) is calculated, using the generally 
recognised formula, the result will be — 0.91 ± 0.03, a distinctly high 
negative correlation coefficient. The percentage of cotton produced and 
ginned should therefore be all the less when the number ot rainy and doudy 
days is high. 

The letter r indicates the number of rainy days and y the quantity 
of cotton ginned in November and expressed in % of the total amount of 
unginned cotton on November 1. 

The preparation of a dot chart to determine the relation existing 
between the 2 quantities, shews that the dots dispose themselves 
diagonally across the chart with a considerable uniformity of arrange¬ 
ment and that a very dearly definited straight line relation exists. 
(See annexed graph). 

Tabi*e I. — Computations of the Cotton ginned during November 1905- 

1919, in % of toted amount of tmginned cotton on November 1. 


1905 

55-3% 

1906 

51-4 

1907 

44-9 

1908 

57-6 


1909 

60 . 9 % 

1910 . 

66.2 

I9II 

- 5 *-° 

1912 

- . 64.6 


1913 ■ • 63-2% 

^914 • ■ 53-4 

1915 - 63.0 

1916 . . 63.1 


1917 - • 

1918 . . .43-4 

1919 . . , 50.6 


The dot chart, indicates that the constants of the oblique line in the 
figure (which fits bests to the data in hand) may be determined by the 
equation y = a + hr with only 2 unknown quantities. 

Table III shows the constants of the equation (r, y, r 2 , ry). 

The following series of equations is forthcoming, (n = number of 
years, etc). 

y = a + br .1 

« (2 ry) - (2 r) (2 y) 

»{2r*)-{Er) e “ 

2 y - b (2 r) 

a = 

n 


[its*] 
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Table n. — Mean of cloudy and rainy days 
according to percentage ratio of cotton ginned daring November. 


Year 

g 

*3 

a 

c 3 

5 | 

I i i 

i 1 

$ 

1 

i , 
i j 

! 1 

oH 


£ 

u 

5 5 

* s i 

} 1 

■a 

C) 


Is 


1905 - 




. . 

4.8 

5-o 

8.4 

8.0 

10.2 

3-8 

3-° 

7.0 

4.0 

18.0 

72-» 

7-2 

1906 . 





2.8 

3-5 

5-2 

6.5 

7.2 

2.4 

3-6 

7-5 

8.1 

16.2 j 

63.01 

6*3 

1907 . 





8.0 

10.5 

15-4 

10.5 

10.8 

3-8 

4.2 

7-5 

4-5 

I8 jO 

98.2 > 

9*3 

1908 . 





3-2 

3-5 

9-1 

6-5 

7.8 

3-o 

3-6 

8.5 

5-o 

11.4 

61.6 

6.2 

1909 * 





3-2 

3-0 

4.2 

3-5 

6.0 

2.2 

2.6 

8.0 

7.6 

14.2 

54-5 

5-4 

I9IO . 





3-2 

4.0 

7-7 

7.0 

8.4 

2.8 

3.0 

4.0 

r.8 

8.6 

50.5 

5-0 

I9II - 





7.6 

10.5 

14.0 

10.5 

10.2 

3-4 

5 * 

7-5 

5-o 

13-3 

87.4 

8.7 

1912 - 





3.6 

4.0 

6-3 

4-5 

6.0 

2.2 

2-4 

3-o 

2.2 

7-6 

41.8 

4.2 

1913 - 





2.8 

3-o 

5-6 

3-5 

5-4 

2.2 

3-6 

8.0 

8.6 

17.1 

59-8 

6.0 

1914 - 





5-2 

6-5 

9-1 

7.*i 

9-6 

3-6 

l-o 

6.5 

3-2 

16.2 

71-4 

7-1 

1915 • 





4.0 

4-0 

5.6 

5-5 

7-8 

2.2 

3-8 

7-5 

2.2 

6.6 

49.2 

4*9 

1916 . 





4.8 

5-5 

7-7 

5-5 

6.0 

1-4 

2 JS 

5-5 

4.0 

7.6 50.6 

5-T 

1917 - 





4-4 

4-5 

5-6 

4-5 

6.6 

1.2 

3-4 

6-5 

4-5 

4-8 

46.0 

4-6 

1918 . 





4.8 

8.0 

11.9 

8.0 

9-6 

3-6 

4.0 

8.5 

6.8 

18.0 

83.2 

8-3 

1919 - 





4-8 


9-8 

7-5 

10.8 

3-2 

4.2 

8.5 

6.3 

13-3 

72.9 

7-3 


Airmc .... 

363 

354 

353 

US 

Z99 194 

9? 336 

333 

484 

!4M 

Percent* «... 

8 

IO 


10 

12 - 

t 10 

9 

19 

IOO 


Substituting in equation 3 gives : 

_ I 5 j 5 276.0) — (95.6 X 850.8) _ — 2x9 65 _ 
“ 15 (643-7) ~ (95-6)* ‘ 516.1 


Substituting in equation 3 gives: 

a = 850 8 ~ t l 4 26 x 95-6) = 1258.1 = 

15 15 3 ' 9 ' 


The application of these constants to the weather data grouped under 
r in Table HI permits the computations for y for each year. 

Column 1: Amount of cotton ginned during November : 

Column 2: Computed percentage of cotton remaining to be ginned on 
November 1, that was t o be ginned during November (computed from 
equations in Table 331 applied to weather data). 

Column 3: Computed amount remaining unginned on November 1 
{Column x divided by Column 2). 

Column 4: Amount ginned prior to November 1. 

Column 5: Computed total crop (Column 3 + Column 4). 

Column 6: Total crop as reported by the Bureau of Census. 

Column 7: percentage of error in computed amount. 
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Dot chart showing the relation between the number of rainy and cloudy days 
in November and the percentage of cotton remaining to be ginned in 
November, that was ginned during November* 
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Tabms III. 



r 

y 

r* 

ry 

1905. 

7 * 

55*3 

51-6 | 

398.2 

1906. 

6.3 

51*4 

39*7 

323-8 

1907. 

9-3 

44*9 

86.5 

417.6 

1908. 

6.2 

57.6 

384 

357*1 

1909. 

5-4 

60.9 

2948 

328.9 

1910... 

5.0 

66 a 

25-0 

331-0 

1911. 

8-7 

51.0 

75.7 

443-7 

1912. 

4.2 

64.6 

17.6 

271.3 

1913. 

6.0 1 

6 s . 2 1 

36.0 

379*2 

1914. 

7-1 

53-4 

50-4 

379-1 

1915. 

4*9 

63.0 

24-0 1 

308.7 

1916. 

5-1 

63.1 

26.0 j 

[ 321.8 

1917. 

4.6 

62.2 . 

21.2 

| 286.1 

1918. 

8.3 1 

[ 43*4 

68.9 1 

360.2 

1919. 

7*3 

50.6 

I 

53-3 

369.3 

Sums . • 

95.6 

% 

859.8 

643.T 

52Y6.6 


[ 1 * 84 ] 
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Table IV. — Computation of the total cotton production by the application 
of the constants of the equation of the straight line {shown in Table III) 
to the weather data and ginning reports for November . 


1905.1 

L 2,232 

53-2 

4»X95 1 

1 6,458 

10,653 

10,495 

+ x-5 

1906. 

P 3,122 

57-x 1 

5.468 

6,906 

X2,374 

12,983 

— 4/r 

1907. 

2,2X4 , 

44*3 

4.998 

6,129 

II,X27 

11,058 

4* 0.6 

1908. 

2,8x7 

57-5 

4,899 

8,192 

i 13,091 

13,086 

I ± 0.0 

1909. 

1,859 1 

60.9 

3»°53 

7,018 

1 10,071 

10,073 

1 ± 0.0 

1910 ....... 1 

1 2,794 

62.6 

1 4.463 

7,346 

11,809 

11,568 

-f 2.1 

1911 . 

1 2,846 , 

46.8 

6,081 

9,971 

1 16,052 

15,553 i 

1 +3.2 

1912. 

2,986, 

66.0 

4,524 

8,869 

1 3,393 

*3,489 

—0.7 

1913. 

1 3.258 

58.3 

5,588 

8,830 

14,418 

*3,983 ] 

1 +3.* 

1914. 

1 3,246 

53.7 

6,045 

1 9,827 

15,872 

15,9061 

+ 0.2 

X9X5. 

2.325 

630 

3,6901 

7,349 

11,069 1 

rx,o68 | 

! i 0.0 

1916. 

1,728 

62.2 

2,778 1 

8,624 | 

11,402 

**,3641 

+0.3 

1917. 

1 2,529 1 

64-3 • 

1 3,933 

7,185 1 

11,118 

11,248 

— 1.2 

1918. 

1 *,794 

48.5 

3,699 , 

, 7.777 , 

H,474 , 

ii,qo6 

—3.6 

19x9 . 

t 2,539 

52.8 

4.809 1 

6,305 ] 

XX,IX 4 1 

t 

<9 

H 

H 


Avem e . . . . 

_ 

_ 

_ 1 

_ 1 

_ 1 

_ 

*,* 


It is therefore clearly demonstrated that by means of data concerning 
the cotton yield in November and weather data for the same month, it 
is possible to calculate to a large extent the final output. 

1085 - Nieolaidi Sacks, a Protection Against White Frosts in Spring (1). — 1. pareschi 
in the Giortnle d% Ajicoltura della Fomented , VoL XXXI, No. is, pp. 20. Piacenza, 
March 20, 1021. — II. Calzoni, A., in the Rirista di Ampflo^rafin, Vol. II, No. 7, 
pp. 99-101. AJba-Livomo, July 1, 1921. 

I and II. — Nicolaidi sacks (Magia brand) are filled with thread 
iavellings, tar and fatty substances. In burning they produce columns 
of very thick smoke that hang above the ground for half an hour or longer. 
The smoke may extend over on area of 2-3 hectares, but it is quite in¬ 
nocuous. These sacks can be used in the open, if they are put upon a stand 
made of 4 branches in the form of a cross, and covered with tarred paper. 
They are lighted very rapidly and simply by a friction fuse with which 
each sack is provided. These sacks ought not to be expensive, for they 
are filled with the waste products of certain industries, and in any case, 
seeing that the injury wrought by a white frost may affect the harvest of 
2 or 3 successive years, the money spent on this protective device is cer¬ 
tainly of little importance. 

(1) For the use of smoke-generating candles for the same purpose, see JR. April 1921, 
No. 365. (Fd.) *■ 
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1086 - Colloidal Clay In Agricultural Soil — pe Angelas d’Ossax, g , iu the Stnoni 

sperimentah a rnrte Italians, Vol. UV, Parts 4-6, pp. 214-224. Modena, 1921. 

The author gives an account of the experiments carried out on this 
subject by various investigators, and shows wherein he differs from some 
of their conclusions. He then describes his own researches, and states 
that, from the results of his work and that of others, he has arrived at the 
conclusion thafday may be regarded as a zeolitic substance or one of very 
similar nature which cannot by means of the swelling of its colloidal ele¬ 
ments act upon the fundamental structural characters of the soil to the 
point of reducing the distance between the particles beyond the lowest 
limit (0.000,05 mm.) established by Quincke for molecular action. On 
the other hand, from the physical and chemical facts determined exper¬ 
imentally by several mineralogists (Zambonini, etc.), it seems reason¬ 
able to suppose that zeolites may have a micellar structure similar to that 
of colloids. Clay, being hydrated in the same way as zeolites, takes up 
water by capillarity and adsorption (molecular) which renders it imper¬ 
meable to other water, as occurs in the case of crystalline substances of a 
similar nature. 

The chief factors bringing about changes in day are heat and pressure ; 
the action of heat may be subdivided under the following heads Tem¬ 
perature, evaporation, insolation, congelation. In the case of rocks, it 
is necessary, as far as possible, to regard pressure as distinct from thermic 
action. 

The author considers the effect of each of those factors separately, 
and condudes that the alterations they cause in the colloidal day are re¬ 
sponsible for the different properties of rocks and agricultural soils. 

Colloidal day takes up water by capillary and molecular imbibition, 
and may lose it again, wholly or in part, through evaporation and dehydra¬ 
tion. In the first case, the colloidal day becomes impermeable to exter¬ 
nal water and to gases, in the second, it once more becomes permeable to 
both. The two cases correspond to the two typical structures of Woi^eny 
and Hilgarp, and as the author says, to explain them it is quite unnecess¬ 
ary to have recourse to hypotheses which are not supported by any of the 
current views respecting colloids. 

The changes taking place in colloidal day as a result of the combined 
action of heat and pressure, suffidently account for all the physical proper¬ 
ties of day soils, and their relation to productivity. 

1087 - Ammonia-Absorbing Capacity Of Soils.— Petit, a , in tlie Annales de la Science 

ayroMmiqne, Year 38, Series 6, No. 1, pp. 20-35. Paris, Jamiaiy-Februaiy 1921, 

It is often maintained that lime must be present for the soil to be able 
to fix alkaline bases combined with strong acids . Were this the case, 
add soils like those of moors, would be incapable of retaining ammonia, 
or the potash from fertilisers containing mineral salts. A certain number 
of experiments have however shown that this assertion is somewhat too 
sweeping. 

The question is one of great interest to horticulturists, who use 
moor-soil for so-called lime-shunning plants. The author has also begun 
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to study the question, and has taken the opportunity of detennining how 
far different factors affect the ammonia-absorbing capacity of soils. 

In his experiments he used1) Moorland soil composed of 
siliceous sand and decomposing vegetable matter, and having a distinctly 
add reaction; 2) crude kaolin, only passed through a &eve with 
meshes of 1 mm., which when damp turned litmus red* Those sub¬ 
stances were free from lime. At the beginning of the experiments, the 
moor soil contained some ammonia; the amount increasing with the 
course of time. 

The results, which were not always in accordance with received 
opinions, were as follows 

1) Moor soil readily yields np its ammonia to water, and the 
process is encouraged by the presence of different salts used as fertilisers, 
such as potassium chloride, sodium nitrate and lime. 

2) Moor soil and kaolin, which are both lime-free, and have an 
add reaction, are nevertheless capable of fixing ammonia combined with 
sulphuric add, but this power is partly masked in the case of moor soil by 
the ammonia the latter gives up to water. 

3) Treatment with hydrochloric add does not deprive either moor 
soil or kaolin of their power of absorbing ammonia combined with sul¬ 
phuric add. 

4) The addition of lime only slightly increases the capadty for 
absorbing ammonia combined with sulphuric add in the case of the moor 
soil, and has no such effect for the kaolin. 

5) The addition of lime decreases the free ammonia fixing capadty 
of both moor-soil and kaolin. 

6) When the moor soil has no ammonia to give up to the water, 
weak ammoniacal salt solutions are more impoverished by its absor¬ 
bent power than concentrated solutions. 

7) The fraction of ammonia that is fixed decreases when the vol¬ 
ume of the salt solution is increased, and diminishes when the weight of 
soil taken is augmented. 

1088 - The Nature of Soil Acidity with Regard to Its Quantitative Determination.— 
Macdtore, W. M. (University of Tennessee Agricultural Experiment Station, Knox¬ 
ville, Term.), in Journal of the American Society of Agronomy, Vol. 13, No. 4, pp. 137-161, 
bibliography of 74 publications. Lancaster, Pa. April, 1921. 

In recent years no one phase of soil chemistry has received more 
attention than the problem variously referred to as lime requirement, soil 
addity or lime absorption coeffident. The problem can haidly be consid¬ 
ered however as having solely a chemical or physico-chemical basis in 
its relation to soil fertility, for it is dosely correlated with, if not insepar¬ 
able from, both bacteriological and plant physiological considerations. 
Until very iecently, if even now, little effort has been made or opportun¬ 
ity offered for concerted authentic action to darify this intricate problem 
and to adopt terms or phrases which convey a definite and accepted 
mean in g for the several possible causes and the possible differential intensi¬ 
ties of the reactions responsible for the soil condition known most com- 
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monly as add. In the past, the study of so-called “ soft acidity ” took 
direction largely from the isolated and academic viewpoint of the labor¬ 
atory worker seeking to establish reactions and to determine their speed 
and extent. Nevertheless in much of the more recent work, special empha¬ 
sis has been placed upon correlations with bacterial and plant-response 
factors. It is the purpose of this paper to offer briefly the chronological 
development of most of the viewpoints and hypotheses advanced and con- 
dusions maintained, with or without subsequent modification, by those 
who have reported upon this topic. 

As to mucks and peats poor in alkali and alkali-earth bases the aridity 
cannot be considered on the same basis as rock-derived soils. The organic 
contents of peats and mucks possess arid, or base fixing, properties. It 
is a moot point whether such aridity is caused by adsorption or by 
true acids. 

Considering rock-derived soils it may be concluded: 

1) Although salts of a number of organic acids have been isolated 
from soils, no one definite free organic arid has ever been extracted. 
If all of the organic carbon in many soils was considered as being 
a constituent of a definite organic arid, the hypothetical arid so calculated 
would be equivalent to only a fraction of the amount of aridity determined 
by different methods of procedure. 

2) In practice, certain salts produce a decrease of soil aridity (so¬ 
dium nitrate, potassium nitrate, etc.) though in the laboratory treat¬ 
ments during short periods followed by extractions, the reverse may be 
true, while the addition of certain other neutral salts produced an in¬ 
crease in aridity in both laboratory and field, due to removal of native 
bases or amphoteric elements. 

3) Removal or adsorption of dissolved bases by soils appeared 
to be a chemical function of arid silicates, principally alumino-silicates, the 
extent of whose hydration is a controlling factor in initial intensity and 
continuity of reaction. The acidity of soils is, in the main, induced by 
the loss of calcic and magnesic inorganic salts, derived originally from the 
hydrolysis of the alkali-earth siliceous complexes, thereby increasing the 
arid properties or amount of arid silicates. 

4) Where the base and its combined radical are added in water 
solutions to soils, and in equivalence, with reference both to mass and de¬ 
gree of dissociation, the adsorption of basic ions may be considered as of 
near equivalence. But when alkali-earth carbonates (calcium and magne¬ 
sium carbonates) are subjected to moist and intimate contact with add 
soils, the active masses will vary in amount and degree of dissociation, 
while the precipitated products of the reactions will vary in their solubility, 
or tendency toward reversion through hydrolysis and recarbonation; 
hence, the difference in attaining and maintaining equilibria and the dis¬ 
parity in the extent of the reactions, which will vary markedly from chem¬ 
ical equivalence in a given time. 

5) Silicic arid in mass will progressively hydrolyse and continue 
to decompose calcium and magnesium carbonate when the liberated car- 
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bonic acid is removed from solution. This add mil pass from the solid, to 
solution phase yielding hydrogen-ion concentration and is capable of 
effecting an inversion of cane sugar. 

6) After intense alkali treatments and the removal of excess of hy¬ 
drates and after intense heating, pure silica, silicates, and titanium oxide 
mil, on the addition of water, hydrolyse and act as adds towards the al¬ 
kali-earth bases. 

7) Many add soils will yield aqueous extracts, alkaline to some of 
the common indicatois, but showing hydrogen-ion concentration by elec¬ 
trometric or colorimetric methods. The hydrogen-ion concentrations of 
add soils ate not generally considered as being of such intensity as to he 
of direct detriment to higher plant life, though they may affect the growth 
of bacteria and fungi. 

8) The injurious effect of aridity may be attributed in some instan¬ 
ces to aluminum and other toxic salts, but, in general, more particularly 
to the diminis hed supply of available calcium from the depleted lime con¬ 
tent of the soil, as influencing the adaptability of the media for biological 
development and the meagreness of the lime as plant food, or as an essen¬ 
tial regulatory component of the plant juice. 

g) The formation of organic adds and the generation of mineral 
adds, such as nitric, in soils may be conceded; but their occurrence within 
the soil seems to be of but brief duration, because of neutralization by na¬ 
tive or applied basic materials. 

10) The reactions between soils and alkali-earth carbonates are char¬ 
acterized by a more intense initial activity, with a continued and lesser 
intensity extending over a long period of time. Such variations have been 
attributed to different adds, of active and less active “ avidity ”, or to 
the greater immediate solubility and the lesser progressive solubility 
of silidc add and its add salts. An excess of basic carbonates may occur 
in a soil possessing slow reacting but potential, aridity, in the form of slowly 
hydrolysing and ionizing silidc adds and their hydrogen salts. 

11) Finally, though it is not unanimously agreed, it seems to 
.be the view of the majority that the laboratory determination of a 
soil's tendency to absorb, fix or neutralize lime is an academic consi¬ 
deration, without any definitely established quantitative correlation 
with field practice. 

1089 - Researches upon the Protozoa found In the Water of the River Tessin (Italy)- 
and the Lands Watered by it, — Coppa, A., in the Stazioni sperimentali azrarie ita 
Vot. If VI, parts 4-6, pp. 181-2x3, 5 figs., bibliography of 17 publications. Modena, 

1921. 

The author'has studied the protozoas to be found in the rice and 
u marcita 9> fields in the neighbourhood of Pezzana aud Gravdlone (near 
Bavia), and also in soils growing strawberries, heather, zinnias and haricots 
(in the botanical Garden at Pavia), specimens being take n each month 
from February 1919 to the end of March 1920. He has discovered a 
total of 62 spedes, the majority were encysted, but living cultures were 
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made in the laboratory. Heat and food are the most important factors 
in bringing about the de-encysting of these protozoa. 

The geological nature of the soil has a certain influence in unicellular 
life. Soils in which silicates predominate are far more favourable ti» a<n 
calcareous soils, particularly as regards actual n umb ers. Different types 
of fertilisers have no particular influence on the protozoon fauna. Tem¬ 
perature and osmotic pressure, calculated experimentally for various 
conditions and for various solutions of fertilisers are not s ufficient ly potent 
influences to permit the establishment of a facies of protozoa with definite 
characteristics for their various habitats. It is only possible to attribute 
de fin ite characteristics to the types found in the rice-fields. Water is 
the m ain determining factor; as a matter of fact the 17 varieties belong- 
ing exdusivdy to the rice-fields [Amoeba, beryllifera, Difflugia acuminata, 
D. lobostoma, 2>. coronata, D . faUax, Lequereusia modesta , Arcella vulgaris , 
Arcella costata , Centropyxis aculeata, Volvox globator , Coleps hirtus , Spiro- 
stomun teres , Opisthodon niemeccensis, Loxodes rostrum , Urostyla weissii) 
were found by Madam Coppa or other workers in fresh water. 

Protozoa are conveyed in soils by passive agencies, among which water 
is the most important, being at the same time particularly favourable 
to their development. 

The number of species of protozoa in the waters about Pavia discovered 
by the author in a year is 63. Of these three presented particular character¬ 
istics, not hitherto recorded by previous writers on the subject. 

The author ascertained that the mari-mum development of unicellular 
life takes place in the Summer (June) and the tninimiirn in Autumn 
(October). 

Of tiie classified species, 35 are common to water and soil. Among 
these the Rhizopods occupy the first place. The majority of the aquatic 
forms observed in the soil belong to lands irrigated or submerged during 
a great part of the years, that is to say, in the water-meadows and 
ricefields. 

Speaking generally there cannot be said to be any difference in the 
time when the same species make their appearance in different localities. 

The varieties of protozoa in the Pavia district are essentially cosmo- ' 
politan. Certain species (Ceratium hirundineUa , Peridinium tabulaium) 
exhibit seasonal variations. 

1090 - Tlie Plough as a Means of Making Gradually Sloping Terraces. — gian- 

i?ob^ I. in II Coliivatore, year 67, No. 23, pp. 133*138, 6 figs. Casale Monferrato, Aug. 20, 

1921. 

The author has made a study of a method of terracing (starting with 
a plantation at the outside) devised to avoid as far as possible the difficulties 
of the system which consists in cutting the hills across by rows of vines 
and by ploughing transversely between the rows. With this method, since 
the soil is constantly being turned from above, there is a gradual terracing 
of the slope, leaving between each pair of terraces a smaller level in which 
the rows of vines will have to grow. The general conditions are not, however, 
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favourable. If the slope faces north the soil raised against the row will 
keep it in continual shade; if it faces south, the exposure below the row 
with increase the already high evaporation in the soil m , in clay or day — 
loam soils, during the early years of the plantation, water will lodge in the 
trenched soil; finally a somewhat extensive area will be unavailable for 
the usual herbaceous crops. 



The following method is suggested by the author to overcome these 
difficulties: 

First, the surface of the hill, is divided transversely into sections of 
such breadth as will allow, when the terracing is complete, for a depth of 
slope not exceeding two metres. 



The first furrow is cut by the plough immediately below the dividing 
line of each section (i. e. bdow point a, fig. 1). Other furrows follow 
the first above this line, leaving however intact the part oa (fig. 1) about 
40 centimetres wide, to serve as a support for the slope of the turned soil. 
The number of these furrows should be such that the displaced soil. 
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added to that from# the first furrow below point a should be sufficient to 
form a more or less trapezoidal mound about 1.20 metres wide at the 
base and 60 cm. at the top, with a depth of about 30 cm. less than that 
which the terrace should have when finally established. 



The remainder of the ground, including that in which the furrows 
have been cut for the formation of the mound, will be worked in the or¬ 
dinary way with a tumwrest plough as for the usual herbaceous crops. 
Afterwards, if time allows, cuttings or slips can be planted in the mound. 



The profile will then be as shewn in fig. 3. The work that follows will 
enable the horizontal profile to be gradually attained and in this way 
the terracing will be completed. At the final working the vines will be 
duly ridged up so as to give the mound its proper depth (figs. 4 and 5). 
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This method has the following advantages: * 

1) The construction of the mound is a simple matter of shovelling 
the earth already displaced by the plough and dose to the mound In 
the terracing of a 1:4 slope divided into sections 8 metres wide, a single 
workman was able to make 50 metres of mound in the day, while one work¬ 
man by ordinary digging could not have done more than 5 or 6- 





? 10 



Pig. 6 


2) At the end of the working, the amount of displaced soil available 
for the planted row is twice as large as that obtained by digging a row 
in the ordinary way. 

3) The amount of soil taken from the herbaceous crops is consid¬ 
erably less than that resulting from a form of terracing which is alterna¬ 
tively too wide for the herbaceous crops and too narrow for the rows 
of vines. 

4) The first construction of several mounds across the slope ensures, 
beginning with the first year, against erosion or washing away by rain. 

5) The grass border affords greater security for animals working 
dose to the edge of the terrace and also for carts passing along the terrace, 

6) Standing water is avoided in the built-up soil, 
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7) The soil which forms the mounds and is used by the roots 
of the vines all belongs to the cultivated layer. 

This method is applicable to all exposures, except a southern. In this 
case, as in all other forms of terracing, the evaporating surface is unduly 
large, which is injurious in warm climates. In order that the young vines 
when first planted in the mounds may enjoy the most favourable conditions, 
the author recommends for the first two years the growing on the crossing 
sections such vegetables as admit of cropping towards the end of spring 
so that ploughing can immediately follow, providing fresh material for 
the mound and preventing it from becoming too dry. 

1091 - The Supply of Fertilisers and the Ineresse of Agricultural Production in 
Germany. — Hiltner (Direktor der I^andesanstalt fur Pflanzenbaii und Pflanzen- 
stimtz). in Sonderabdruck ans dem 6. Si*zun^sbericht dcs Bayer. Landmrtschaftsirates 
vom 22 December 1920. Und. Edition. Munich, March 1921. 

The author describes the present conditions of agricultural production 
from the point of view of the supply of fertilisers in Germany and par¬ 
ticularly in Bavaria. 

The fall in the cost of food stuffs, which is so much desired, can take 
place only when agricultural production shall not merely have reached but 
gone beyond the pre-war level. On the other hand despite all appeals for 
increased production there is in fact such a decrease from year to year, 
especially in cereal and potato crops that, if a remedy cannot be found, 
the results will be disastious for the German people. 

The causes of this situation which in the years to come will bring 
about grave difficulties in food supply are to be found in the various ob¬ 
stacles, which at present fetter agricultural production, e. g. shortage of 
labour, exceptional diminution of manure alike in quantity and quality* 
lack or insufficient application of fertilisers. These handicaps force 
the farmers more and more in the direction of extensive cultivation at a 
time when the food requirements of the German people, which can scar¬ 
cely be met by the home production call, for a cultivation in its most 
intensive form. 

During the last 6 years, laud under cultivation in Germany received 
1500 000 tons of nitrogen and 1 600 000 tons of phosphoric anhydride less 
than the required amount and at best the deficit can only be made good 
gradually (1). To meet the extreme general need for nitrogen the whole 
German Empire had at its disposal for the season 1920-1921, 270 000 
tons of nitrogen in the form of fertilisers, whereas the capacity for the pro¬ 
duction of synthetic nitrogen by the plants set up during the war would 
amount to 500 000 tons corresponding to the minimum annual require¬ 
ments of German agriculture. 


(x) According to Muller I^fnhartz (Der Krdslauf des Stickstoffs pp. 29-32. Hanover, 
1917) the average quantity of nitiogen consumed per hectare of land cultivated in the 
30 chief crops would amount to 90 kg. annually which, multiplied by the 34 500 000 hectares 
under cultivation in Germany before the war, gave for the whole German Empire, a consump- 
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The lack of phosphoric anhydride is also particularly important because 
the production of basic slag has diminished in consequence of the loss 
of the iron-working aieas in the west and the fact that superphosphates 
have to be prepared almost entirely with phosphate from overseas which 
are particularly expensive in consequence of the depreciated exchange. 
Basic dag is now 20 times dearer than before the war and superphosphates 
33 times, taking into account the already high cost of pyrites which has 
to be imported. The total German consumption of phosphoric anhydride 
in fertilisers, which for the season 1913-19x4 was 630 000 tons, was reduced 
in 1918-1919 to 230 000 tons and has latterly still further decreased'. As 
the consumption of fertilisers had formerly been least in Bavaria, it is 
impossible in general to reckon on reserves of phosphate accumulated by 
previous heavy applications (2); in fact an examination of Bavarian soil, 
made in 1920, showed that more than half the soils which were tested were 
insufficiently supplied with phosphoric anhydride. In any case, if the 
Government is unable to co-operate in bringing down the cost of nitrogen¬ 
ous as wdl as of phosphatic fertilisers, some other mean of effecting a 
reduction must be devised or at least the payment of two-thirds of the 
cost must be allowed to stand over till after harvest. 

As regards the consumption of potassic salts however, there has been 
a marked increase lately in Germany: the increased price is only five or 
six times higher than before which is satisfactory provided there be 
no further augmentation. This result can be attained by increasing the 


tion of nitrogen amounting to 30 050 000 quintals, in part constisting of the following 
items: 



Quintals 

1 

Quintals 

Seed.. 1 

862 500 



Atmospheric precipitation. - 

4I4 OOO 

By-products of gas industry. 

713 OOO 

Bacteria from leguminous 


Calcium cyanamide..... 

150 OOO 

plants. 

9 500 000 

Synthetic ammonia. 

63636 


I 275 OOO 
766500 

I OOO OOO 

Imported nitrate of soda . . 

100000 


1000000 

Total . . . 

16 744 €36 


Themis therefore, a deficit of 14 305 364 quintals of nitrogen which cannot be made good, 
unless there be in the soil other microbiological forces to supply the balance from the atmo¬ 
sphere. 

(2) According to Abrk bob (Vofeemahnmg, Stickstoffdunger and Stickstoffpreise, U. 
Deutsche I*andw. Presses XUVII, ioi, pp. 688-689. Dec. 18,1920) general conditions in Ger¬ 
many as regards phosphatic fertilisers are better than appears at first sight. He bases his 
argument on the conclusions drawn by Geriach. According to these, if crops take out from 
the soil an average of z part of nitrogen, T / 2 of phosphoric anhydride and x / 3 of potash, it 
receives by way of compensation 1 part of nitrogen, 3 erf phosphoric anhydride and 2.7 
of potash and, as in practice phosphoric anhydride is not washed away by rain, a good 
reserve should have accumulated. (Ed.) 
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export which will of necessity increase production, due regaid being paid 
at the same time to the loss of the Alsatian deposits. The first condit¬ 
ion necessary fcr obtaining good results from potassic and nitrogenous 
fertilisers is an adequate reserve of lime in the soil. In Bavaria many tracts 
of cultivated or meadow land, as has been frequently demonstrated during 
the last few years, are poor in lime, a defect that should immediately be 
remedied by limeing and marling on an extensive scale. At the same time 
one must not lose light of the fact that a reduction in the price of nitrogen¬ 
ous and phosphatic fertilisers is not the only thing necessary, especially in 
countries where, as in Bavaria, small holdings predominate; the chief 
essential is an organisation ready to give technical assistance to every 
farmer. 


1092 - Italian Phosphate Mines in Egypt. — Cortese, K., in La Minera itaUana , Year V, 
No. 1, pp. 14-24, figs. 14. Rome, Jan. 31, 1921. 

Description of two phosphatic seams in Sebaieh, alongside the Nile, 
in Upper Egypt and in Kosseir near tne Red Sea. 

The content of tricalcic phosphate in the first mentioned is about 60 %; 
taken as a whole, however, the average may be limited to 58 and even to 
45 % i occasionally it has been found to be as high as 70 or 73 % 

All these phosphates contain however more than 2 % of sesqui- 
oxides of iron and aluminium, in some cases to the extent of 4 to 6 %. 
For sale purposes, 4 % has been taken as the mean, and it has been decid¬ 
ed that a depredation of 2 units of phosphate to 1 of sesqui-oxide should 
be applied only from 3 %. 

At these places, a factory for the manufacture of tetraphosphate has 
been constructed in order to utilise the siliceous phosphates containing 
not more than 45-48 % of tricaltic phosphate, more than 1 million tons in 
the Nile districts. If the outlying districts are also considered, it is possible 
to count upon 2 million tons. 

Other seams, showing very superior quality phosphate, have been 
noted in the ouadi (valleys) on the right bank of the Nile, and in the 
bills on the left bank of the Nile. Taking into account the difficulties 
of transport to the sea coast and the comparatively low phosphatic 
content, these seams have up till now not been exploied. 

Along the Nile bank and at Djebd Agula, Djebd Hagarza and Djebel 
Gom, there are very well marked seams, showing several phosphatic beds 
but in every case siliceous. Even along the caravan routes crossing 
the Arabian desert, inferior quality phosphates have been noted. Beyond 
the division of the river basin, in the direction of the Red Sea, the phos¬ 
phatic zone reappears at Djebd Dual, where there is visible a large bank of 
grey phosphate at a distance of 30 km. from the sea coast. Then comes the 
seam at Djebel Narkeil, 12 km. from Kosseir, where the standard of phos¬ 
phate varies to a large extent, but with regularity. It is stated that 
bdow this, there is a large layer of yellow phosphate varying round 53 % 
and other phosphates of the same type (6 in all), not exceeding 48 %, 
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awing to the presence of silicate or other impurities. There is at least 
x million tons of this last type. 

Following this come the grey siliceous phosphates in two beds, also 
to a limited extent, but the principal layer maintains a comparatively 
high content (64 to 69 %) with only very little silica, and only a 1 % average 
of sesqui-oxfdes of iron and aluminium; these may be considered therefore 
as very superior quality phosphates. As regards the white and grey phos¬ 
phates, where these occur to a reasonable thickness, it is possible to count 
on 2 million tons, and even now the work executed has dealt with about 
500 000 tons of phosphatic bed. The high quality and percentage of phos- 
pate compensates for the cost of transport from Kosseir to the Italian 
ports including the big tax levied at the Suez Canal. 

1093 - Ihe Effects of Liming on the Availability of Soil Potassium, Phosphorus and 
Sulphur. — Plummer, J. K. (North Carolina Agricultural Fxperiment Station, West 
Raleigh, N. C.), in Journal of the American Society ot Ajronomv, Vol. 13, No. 4, 
pp. 162-171, bibliography of 2X publications. I^mcaster, Pa., Apr. 1921. 

A discussion dealing with the important question of the effects 
of liming on the availability of soil potassium, phosphate, and sulphur. 

The more recent research, embodying laboratory extractions with 
weak solvents, pot studies using a variety of plants as indicators of the 
concentration of the soil solution in potassium and the analyses of their 
ash, lysimeter experiments by which the production of potassium has been 
measured, and field tests, has failed to show that basic compounds of 
calchirn and magnesium increase, by chemical action, to any practical 
extent, the availability of the soil store of native potassium. 

More research needs to be carried out before we can say that additions 
of lime will reduce the necessity of applying soluble phosphates to the soil. 
As measured by yields, phosphates of iron and aluminum seem to be as 
available as calcium phosphates. It is very probably true that fixation 
of phosphatic fertilizers by colloidal absorption induced by iron and alu¬ 
minium oxides is responsible for the failure of some crops to respond to 
phosphorus additions. Additions of lime to such soils undoubtedly floc¬ 
culate some of these colloids, thus giving the soils a better physical con¬ 
dition for plant growth. Additions of lime before or after applications of 
salable phosphates, have greatly increased the efficiency of the phosphatic 
fertilizer. When insoluble calcium phosphate has been applied, it seems 
that applications of lime have reduced the effectiveness of the phosphate 
in the majority of cases. 

The scant data of lysimeter experiments only, which deal with the 
question of sulfate availability or conservation, seem to show that liming 
with sma ll amounts of lime, both small and large amounts of magnesia, 
magnesium carbonate, limestone, dolomite, and magnesite, increases the 
solubility of native soil sulfate. Heavy applications of lime for a few 
years at least, apparently reduce this loss of sulphur from the soil. 





MANURES AND MANURING 


1389 


1094 — Leucite. — Giannobi J., La Leudte, Memoria premiata col Premia Cesare Zac- 

chini delta & Vmzersttd di Bologna, pp. 56, bibliogiaphy of 74 works. Osinao, 1921. 

Monograph upon: The Italian deposits of Leucite. (La leucite \n 
natura) ; industrial utilisation of leucite (La leucite ndVindustria ;); its 
utilisation by plants (La leucite come fonte di potassa agricola); its applic¬ 
ation to agriculture. (La leucite netta sperimentazione agraria). 

In this last section, after quoting the results of the somewhat scanty 
previous researches (Ampoea and De Grazia, Bernarbini, Caruso, 
Monaco, Gigeioei, Bandini, Nazari, Cecchetti, Angeeoni, Bonomi, 
Feecint), the author describes his own investigations made on three plots 
in the years 1909, 1910 and 1911. 

The following was the scheme of treatment per plot of 100 square 
metres:— 

1) Control 

2) Sulphate of ammonia, mineral superphosphate, potassium chloride 

3) Nitrate of soda, mineral superphosphate, sulphate of potassium 

4) Mineral superphosphate, leucite 

5 ) Potassium sulphate 

6) Sulphate of ammonia, nitrate of soda 

7) Sulphate of ammonia, mineral superphosphate, leucite 

8 ) Nitrate of soda, mineral superphosphate, leucite 

9) Potassium chloride 

10) Eeucfte. 

Amounts per hectare : sulphate of ammonia Nos. 2 and 7, 200 kg.; No. 6,100 kg.; ni¬ 
trate of soda. Nos 1 and 8, 150 kg. No. 6,100 kg.: mineral superphosphate, 500 kg.; potas¬ 
sium chloride; No. 10, double application. The rotations were as follows: — On the first 
plot (sandy soil) N06 wheat, meadow dovei and sainfoin combined (investigation abandoned); 
on the second plot (calcareous day soil) Noe wheat, snlla and meadow clover combined, 
reproduced Rieti jvheat; on the third plot (day loam) N06 wheat, horsebeans, reproduced 
Rieti wheat. 

The returns obtained, in grain for the wheat, in dry fodder for the 
grasses and in seeds for the beans justify the following conclusions : 

1) Leucite is a powerful potash fertiliser comparable in its effects 
to Stassfurt salts (manure salts). 

2) Its beneficial action is most pronounced in soil that is rich in 
lime, less in sandy soil and still less in day soils. 

3) Its effects begin to be shown after the first year and tend to 
increase with subsequent years. 

4) In complete mixtures a combination of leucite with ammonium 
sulphate is preferable to one with ammonium nitrate. 

In fact leudte either alone, or assodated with other fertilisers has 
always hdd its own with other potash salts and has occasionally given 
better results. The varying action of leudte on the different soils that have 
been tested depends upon their physical, chemical and biological variations 
which are veiy difficult to analyse. The effect of leudte as a fertiliser 
tends to increase after the first year, and if it is found that the results in 
the second year are less satisfactory than in the first, there are cases in 
which the best results are given in the third year. It is possible therefore 
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to ascribe the unfavourable results in the second year not so much to any 
weakening in its action as to the change of crop (leguminosae), for which 
Stassfurt salts would have been better than leucitic potash. The fact 
that leudte has a preference for sulphate of ammonia supports the theory 
of the comparative inefficacy of basic substances in lieu of leudtic potash, 
since it is more effective in conjunction with a salt that is physiologically 
add such as ammonium sulphate than with a salt that is physiologically 
basic such as sodium nitrate which in the absence of leudte is not found 
in a complete mixture. 

1095 - Badioaetivity Experiments in Spain. — Estadon central de Ensayos de SemiUas ,, 
La Mondoa , Madrid , Boldin trimestrial . Year I, No. 2, pp. 7-8. Madrid, June 1921. 

Experiments carried out by Prof. Munoz del Castoeo, of the Uni¬ 
versity of Madrid, at the “ Instituto agricola de Alfonso XII ” on 8 plots 
4 sq. metres in area with maize; the height of the stalks, weight of the ears, 
and weight of 1000 kernels being the subjects of comparison. Radioac¬ 
tivity was produced by watering with water containing the chloride of 
the radioactive substance. The results are given in Table I. 


Tabi«e I. — Effect of Radioactivity on the Growth of Maize . 


Plot 

N* 

i 

1 Treatment 

1 

Average 
bright 
of stem 
in metres 

Number 
of plants 
per plot 

I 

1 

Complete fertiliser. 

1 

2.18 

24 

* 

I Complete fertiliser -r- rhodium. 

2.20 

23 

3 

Complete fertiliser + thorium (50 gm. per hectare) . 

| 2.16 

23 

4 

Complete fertiliser 4 * thorium (50 gm. per hectare) -f- 


l 


rhodium... 

2,1 X 

1 22 

5 

Complete fertiliser -f thorium (48 gm. per hectare) + 
rhodium. 

2.28 

24 

6 

Complete fertiliser -j- thorium ( vj gm. per hectare) + 
thorium .. . . 

2.4O 

22 

7 

Complete fertiliser -f thorium (20 gm. per hectare) + 
rhodium. .. 

2.35 

25 

8 

Complete fertiliser + thorium (18 gm. per hectare) + 

1 thorium. 

2.22 

1 

22 


Results ob the experiment. — i) Plot No. 6, with 30 gm. of 
thorium per hectare, and plots 7 and 5 with 20 and 40 gm. of thorium, 
respectively per hectare showed the maximum effect of radioactivity as 
regards growth in height. 

2) Plots 4 and 3 showed that quantities above 30 gm. of thorium 
per hectare have a toxic effect. 

3) In plot No. 8 (10 gm. of thorium per hectare), the effect was 
negligible and the dose insuffident. 

4) Comparison of plots 2 and 8 shows that if thorium is added 
to rhodium, even in small quantities, the effect of the latter is increased. 

5) The result obtained from plot r can only he attributed to the 
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influence of the 1210.6 volts of gaseous radioactivity observed in this plot, 
the same influence made itself felt also in plot No. 5 ; on the other hand, 
no such effects were noticed in plots 4 and 8, where the radioactivity only 
amounted to 636 volts. 

Table II gives the effect of radioactivity upon the ears; this being 
to some extent masted by that of hybridisation. 

Table II. — Effect of Radioactivity Upon Maize Production . 


Plot N° 

Weight 

of 6 white ears in gm. 

Weight 

of 6 led ears m gm. 

Weight of zoo white 
kernels in gm. 

Weight of zoo led 
kernels in gm. 

I 

937 

927 

298 

283 

4 

1866 

1273 

315 

400 

5 

966 

911 

287 

281 

6 

1107 

1389 

275 

469 

7 

994 

93 ° 

283 

367 

8 

961 

ino 

236 

256 


1096 - The Condition of Chlorophyll In Plants. — Lubimenko, v., in the Cowpus rendns 
de VAcademic des Sciences , Vol. 173, No. 6, pp. 365-367. Pans, August 8, 1921. 

From the experiments described in this paper, the author draws 
the conclusion that chlorophyll is intimately connected with the protein 
substances of the plant and that this connection is probably of a chemical 
nature. It is also most likely that the chloroplasts of normal green colour 
only contain a single green pigment that is easily decomposed through the 
action of all those agents that coagulate protein substances by merely 
producing some alteration in them. This decomposition of the natural 
pigment is shown by a greater or less change in its optical qualities and 
its absorption spectrum. Chlorophyll a and as well as a series of va¬ 
riable yellow pigments, are probably only derivatives of a single original 
green substance which, judging from the absorption spectra, would seem 
not to be the same in all green plants. The author's researches on the 
absorption spectrum of living leaves have shown that the spectrum varies 
greatly in the leaves of different species of plants, and in all likelihood, 
these optical variations are due to chemical variations in the protein sub¬ 
stances with which the green pigment is connected. 

1097 - The General Presence of Manganese In Plant Tissues. — Bertrand, g , and 

Rosenblatt, M., in the Com files rendus de V 4 cademte des Sciences , Voi. 173, No. 

PP- 333-316. Pans, August 1, 1921. 

According to MaumenE (Bull. Soc . Chtm . Series 4, Vol. 9, p. 361,1911), 
there are some plants in which no manganese is found. Some of these plants 
are of quite ordinary chemical composition such as orange and 
trees, whereas others like garlic and onion, etc., contain sulphohydric, 
or sulphocyanhydric compounds. Bran, the receptacle of the strawberry, 
and the leaf-tissue of the cabbage are also free from manganese according 
to Maumen#, 
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In view of the importance of these exceptions (if they actually exist) 
from the standpoint of the biochemical action of manganese and further, 
that Mauken£ determined the presence of this element merely by observ¬ 
ing the green colouration of ash heated to melting point (so that probably 
he had failed to detect its presence in ash that was not sufficiently alkaline, 
or was fused with difficulty), the authors made a further study of the 
question, and found manganese in all the plants analysed, amongst which 
were those mentioned by MaumKn£ as not containing it. 

“ It may therefore be a ffi rmed as a result of all the work hitherto 
published on the subject that manganese is of general occurrence in 
plants, being present, not only in all the various species, but also in all 
their organs. " 

1098 - The Nature and Extraction of a Substance that Generates Hydrogen Sulphide 

in the Seeds of Certain Papilionaeeae (1). — miranue, m., in the Corpus rendu* de 
CAcudtmie dot Scien ?s. VoL No. pp. 252-255. Paris, July 25, 1921 

The substance occurring in the seeds of certain Papilionaeeae , and 
especially in those of vetches (Laihyrus saiivus and L. Cicera), which 
when it comes in contact with water, spontaneously liberates hydrogen 
sulphide, appears to be a special protein that gives off its free sulphur 
in the form of the above. 

The author has isolated this substance by grinding ; extraction with 
ether and then with alcohol at C; soaking the extracted material in 
distilled water; filtering on glass-wool: allowing it to take up a little water; 
pressing; mixing the two liquids; precipitation with neutral lead acetate; 
filtration; precipitation of the excess lead in the filtrate by a current of 
sulphuretted hydrogen ; filtration; precipitation with concentrated ammo¬ 
nium sulphate, or with alcohol or by heating to 55 0 C. 

The white, amorphous substance thus obtained liberates sulphuretted 
hydrogen at 35°-^o° C, and gives all the chief reactions characteristic of 
proteins. 

1099 - The Relation of Certain Nutritive Elements to tfee Composition of the Oat 
Pleat with Special Reference to the Calcium and Phosphorus Content — Drcx- 
SQN, J.O.,in tmerif an Journal vjBotany , Vol. Vm,Xo. 5, pp. 356-271, figs. 2, tables *o, 
bihliogr. of 4.x works. Lancaster, Pa,, May inai. 

From 1871 onwards a quantity of literature has been devoted to 
the study of the relation of various environmental factors to the compos¬ 
ition of plants, but the work has never been satisfactorily concluded. The 
author started experiments with a view to studying the effect of limit¬ 
ing certain essential nutrient ele men ts upon the composition of grain 
and straw of well matured pfants when other environmental factors 
were as far as possible controlled. 

The culture work from May to August in 1915 and 1916 respectively 
was carried on under climatic conditions different from those that prevailed 

W' 

(1) See n. June 1921, So. 6(1 ; S. July 1921, No. 706. (Ed.) 
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during the latter part of the work, which may in some cases explain the 
differences between the data recorded for the two respective periods. A 
brief comparison of the meteorological data for the 2 periods has been 
included in the present paper. From September 1916 until 1917 the 
work was continued in the laboratory of plant physiology at the Uni¬ 
versity of Wisconsin. 

The normal solution employed consisted in Knops solution modified 
by the addition of 0.1 gm. of sodium chloride per litre of solution, and dil¬ 
uted to Vio the concentration usually employed; and of 5 further modified 
culture solutions in each of which one of the elements, magnesium, calcium, 
potassium, phosphorus, and nitrogen was reduced to i h» of the quantity 
present in the normal solution. 

Pedigree Swedish select oats, Avena saiiva aristata were used in all the 
experiments. In most cases the quantity of the plant material produced 
was too small to permit the analysis of the grain and straw for all the es¬ 
sential nutrient elements and determinations were therefore confined 
to total phosphorus and calcium content. 

It was found that the calcium content of both grain and straw was 
reduced to about 10 % of that of the plants from the controls, by reducing 
the calcium in the culture solution according to the above mentioned 
method. The average calcium content of the straw from the calcium deficient 
solutions was only 13 % of that produced in normal cultures. It was 
greatly reduced in both grain and straw by a similar deficiency in phos¬ 
phorus or in nitrogen. 

As regards the relation between nutrients and content of the oat 
grain, the total phosphorus content of the grain was reduced to 46 % and 
of the straw to 10 % of that in the plants from the controls by reducing 
the phosphate on the V10 system in the culture solution. It was slightly 
reduced in both grain and straw by a similar deficiency in potassium, and 
increased by a similar reduction of calcium or nitrogen. 

The following table shows the average composition of plants grown in 
the normal solution and in solution with one nutrient element in each case 
reduced to V10 normal amount. 


Solution 

Deficient element 
given 


Percent. Calcium Oxide (CaO, JPereeBt - 


Grain 


Straw 


Gram 


Straw 


Normal. 

0697 

3 -II 4 

1.206 

0.628 

Calcium 0.1. 

0.097 , 

0.408 

1.364 

0.667 

Magnesium 0.1. 

. . 0.729 

2.589 

z.092 

0,673 

Potassium 0.1. 

• • I o *734 

2.763 

1.084 

0.427 

Phosphorus 0.1. 

. . 1 0.366 

1.727 1 

0.552 1 

0.068 

Nitrogen 0 1. 

. * , 0.451 

1.519 1 

1-336 

1.463 


The relation of climate to the composition of the oat plant, showed 
that variations in composition were more pronounced in the straw, but 
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were more or less analogous in both grain and straw. The combination 
of temp erature, humidity and other climatic conditions greatly influenced 
the composition of the plants except when the reduction of c e rtain essen¬ 
tial nutritive elements became the predominant factor in controlling plant 
development. Under these conditions variations due to the environmental 
factors were outweighed by the deficient nutritive element. 

With a few exceptions the phosphorus content was highest in the 1917 
samples and lowest in the 1915 samples. The average of all the grain 
analysed each year from 1915-1917 was 0.679 % * 9 X 5 > 0.976 % in 1916 

and 1.570 % in 1917. The increases in phosphorus content of the 
straw were equally high. This fact stands out conspicuously when compar¬ 
ed with the contents of both grain and straw of plants grown in phos¬ 
phorus deficient solutions which showed no influence of climate on 
composition. 

The calcium content of grain including the calcium deficient solutions, 
was highest in 1917 and lowest in 1915. The calcium content of the 
straw did not appear however to be greatly influenced by seasonal 
differences. 

No attempt is made to correlate the variation in composition with any 
given factor, as it is only a case of speculation until controlled experiments 
have determined the relation of such factors as light intensity, air and soil 
temperature and humidity on the development and composition of plants. 

1100 - The Effects of Senility In Plants. — Mombmarteu, f. (istituto botanico deiia 

R. University <li Pavla), Extract from the Atti del R. Istituto botanico deWUm-wsitA 

di Pttvit, pp. 13^ 13^, 1021 

According to M. B. Harris (i) the effect of senility in plants is 
to give rise to a denser growth of the vein system with a reduction of 
the portions bounded by the veins. 

The author has made a new contribution to our knowledge of the 
phenomenon of senility by determining the proportion of ash, on a 
dry-weight basis, in the leaves of old and of young individuals of the 
same species of tree. He obtained the following percentages:— Leaves 
of Platanus occidentalis : over 120 years old, 11.20 ; 15 years old, 10.32. 
leaves of Aescolus Hippocastrum : 40 years old, 8.78 ; 4 years old, 
743, Leaves of Aesculus Hippocastrum: over 100 years old, 9.64; 
3 years old, 8.41, Last leaves, of Abies pectinata: about 100 years 
old, 4.62; 15 years old, 3.16. 

It will thus be seen that the leaves of old trees have a greater ash 
content on a dry basis, than the leaves of young trees. A series of quant¬ 
itative analyses, which have already been begun, will show whether 
this difference is connected with the fact that in the leaves of old trees, 
the vein system is denser, and the veins themselves contain more ash 
than the mesophyll, or whether it depends upon special senile changes 
taking place actually in the cells of the mesophyll. 

(1) See R. Feb. 1921, No. 208. {Ed.) 
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zzoi - The Intensity ot the Green Colour As a New Factor to be Taken into Account 
in "Wheat Selection. — Wesxermeder, Kubt, in the Zettscknjt tUr PilanzentUchtun*, 
Vol. Mil, Part 1 , pp. 14-35. Berlin, March 1021. 

Chlorophyll is a fundamental factor in all the physiological processes 
leading to increase of substance, and since the chief aim of all breeding 
work connected with agriculture is to increase the yield, the study of 
chlorophyll from the genetic standpoint is of paramount importance. 

The author’s experiments were carried out on the following varie¬ 
ties and kinds of wheat 

Winter Wheat. — Triticum vulgare : — Nassauer Milchweizen, 
Kladener Altmarkischer Braun weizen, Crievener 104, Siebenburger 
gefleckt, Strubes Squarehead. m 

Triticum turgidum: Wohltmanns Schwarzer Bartweizen, Wohlt- 
manns Weisser Bartweizen, Kirsches fruher Grannenweizen. 

Triticum capitatum : Gimbals Geheimrat Wohltmann. 

Spring Wheats. — Triticum monococcum vulgare, T. dicoccum se- 
ringeanum album , T. Spelta Arduini , Triticum polonicum, T. durum 
(Durum wheat and Portuguese Iyobeiro), T. vulgare (Bielokoloska, 
Svalofs Perl; Rapado de espica blanca, Rimpaus Roter Schlanstedter, 
etc.), Triticum compactum (Mocho de espica quadrata, Igel and Binked), 
T. turgidum (Ontario, Utah, Branco). 

The author studies the connection between the different metabolic 
processes and the development of chlorophyll as shown by a scale of 
colours based on two fundamental colour schemes: 96 green mottled 
with yellow, and 92 (decided green). 

The following results have been obtained :— 

A. Effect on the Plant of Chlorophyll Development. 

I. — The plants of the vulgare form, colour 96 ; 

(a) In the first stages, grow more slowly the deeper the colour. 

(b) The reverse occurs at the time of heading, the darker plants 
developing more rapidly. 

(c) The dark types head earlier than the light. 

(d) The total growth period of the dark types is longer than that 
of the light. 

II. — The plants of the vulgare form colour 92, have, as has been 
said, a shorter growth period, they develop slowly until the heading 
stage, but from that time, the process is accelerated (until the stage when 
growth ceases), as if the chromatic type 92 was able to turn the solar 
energy to better account. 

III. — The same occurs both with the compactum and vulgare 
forms. 

IV. — The dark turgidum forms first grow quicker than the light 
forms, and it is only at the flowering season that they are out-distanced 
by the latter, which have altogether a longer growth period '(thus 
differing from vulgare). 


(1) See R. Sept. 1916, No. 96'. (J&d, I 
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V. — The light types flower later. 

VI. — The darker the colour, the less is the foliage in proportion 
to the length of the culm. There is thus, economy of leaf-surface. 

VII. — The development and tone of the leaves influence the culm 
length, which increases* with the intensity of the colour. The same ap¬ 
plies to the thickness of the culms. 

B. Effect of Chlorophyll on the Grain : I. — The weight of kernels 
per ear, the content of nitrogenous substances, of dry matter and ash 
increase as the green of the vegetative parts becomes deeper. 

II. — With greater intensity of colour, the proportion of nitrogenous 
substances to dry matter increases with growing rapidity, though the 
dry matter content itself tends to rise. 

III. — The proportion of nitrogen free substances to gluten de¬ 
creases with the intensity of the colour. 

IV. — The same colour shade may have different effects upon dif¬ 
ferent varieties of wheat. 

1102 - Concerning the Inheritance of Green and Yellow Pigments in Maize Seedlings 
and the Interesting Phenomena of “Linkage” and “Crossing Over.” — i^nros- 

X&OIC, E. W ,in f«n #rt«, Vol. (\ No i.pp Baltimore, M. D, Jan. 1921. 

Introduction. — There are 3 quite distinct types of abnormal 
maize seedlings : the albino or pure 'white, the virescent or greenish- 
white and the yellow. These 3 types are inherited as simple Mendelian 
recessives to normal and dominant green, and are governed by the 3 
following factors : 

1) W: when homozygous, this entirely prevents the develop¬ 
ment of chlorophyll, the result being a pure white plant. 

2) V: when homozygous, this may repress partially or delay 
the formation of green pigment ; the result being greenish-white. Di¬ 
rectly after germination, the seedlings are white, but under optimum 
conditions of light and temperature sufficient chlorophyll may develop 
to mature and set the seed. 

When a green plant, heterozygous for both factor-pairs (Vv Ww) 
is self-pollinated, 9:3:4 ratio is obtained as follows: 

, VWgrmi 
^ V W greenish white 
\ V W white 
1 V W white 

Sufficient data aie available to establish the conclusion that these 
factors are inherited independently. 

3) L: the determinant for yellow. When a green plant hetero¬ 
zygous for both greenish-white and yellow seedlings is self-pollinated, 

a 12 : 3 :1 ratio results as follows : 

* 

< L V green 
^ I V green 
? L V greenish white 
t I V \ellow slightly virescent) 
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Trihybrid relations. — Prom the cross L 1 Vv WW x L L V V 
W w, where 3 factor pairs are concerned in the development of green 
chlorophyll and yellow pigment, the F 1 plants were completely green 
both in the seedling and fully-developed stages. In F x , 8 different 
genotypes should be produced, according to the gametical constitution, 
but only 5 of the 8 appeared. 

1-2) Two lands of green. * 

3) One type segregating into 3 greens to 1 white 

4) One type segregating into green, greenish white and white 
in the ratio 9:3:4. 

5) One new type segregating into green, greenish white, yellow 
and white, giving a peculiar ratio of these characters, 36.9 : 7:12, 
which is explained as follows : 

=- LVW screen seedling ? L V W white ~»eedlin^ 3 

*t 1 VW » > 3 I V w \tllow ) 

«> LvW greenish white -eedling^ ? IvW > 

1 L V W white seedlings i I V W > > 

Among the F x genotypes of the original cross, the gametic composi¬ 
tion should be LlVvWw. An analysis of F 2 confirms the trihybrid 
relations and presents material relative to the discovery of the independ¬ 
ence of the 3 factors L, W and W, which it may be assumed are loc¬ 
ated on separate chromosomes 

Relation op linkage between colour factors of seedlings 
and THE COLOUR of the R aleurone factor. — With the material 
employed during these experiments, the segregation of characters 
does not only concern the aleurone, but also the colour of the pericarps, 
and it is difficult to determine with exactitude the chromatic constitu- 

Seedling progeny from ears with colourless pericarp . 


From coloured aleurone From colourless aleurone 


Pedigree Number 

Green 

Greenish 

white 

Yellow 

Green 

Greenish 

white 

Yellow 

2343-10 • • . . 

156 

50 

I 

59 

I 

22 

2343-19 ■ 

157 

53 

O 

60 

I 

19 

2343-24 • • - - 

186 

'52 

z 

60 

I 

18 

2343-«5 

67 

23 

0 

22 

X 

IO 

2343-30 

229 

75 

0 

72 

O 

27 

2343-31 

179 

50 

0 

66 

X 

25 

Total . 

974 

3§3 

% 

999 

5 

121 

# 

Total theoretical (inde¬ 







pendent inheritance) 

959 

240 

80 

349 

87 

29 
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tion of the former. Certain ears, however, with colourless pericarps 
have been found, which permitted an accurate separation into coloured 
and colourless aleurone (See Table). 

If the factors R and L were independently inherited, we should 
expect a 12 : 3 :1 ratio of green, greenish white and yellow seedlings 
from both coloured and colourless seed. But according to the Table 
the results are contrary to expectation : from the coloured aleurone 
instead of 80 yellow seedlings, only 2 actually occurred, and from the 
colourless aleurone, instead of 87 greenish-whites, only 5 appeared. 
Evidently therefore the gametes R 1 and r 1 are produced far in excess 
of the cross over gametes r! and R1, and the latter formation is prac¬ 
tically never produced. 

According to the data given, the percentage of crossing over is es¬ 
timated at 1.6. 

X103 - Sterile Hale Anthers of Maize as Heritable Characteristics. — Byster, i,. w 
in The Journal 0' Heredity, VoL XII, Xo. 3, pp. 138*141, figs. 3. Washington, D. C., 
March, IQ 21 

Male sterile plants are distinguishable from the normal by the fact 
that no pollen forms in the anther sacs and they remain undeveloped. 
The sterile spikelets are almost empty and usually remain flattened against 
the rachis, giving a characteristic appearance to the whole rachis. 

This appearance is regulated by the genetic factor m. s. In pro¬ 
genies grown from self-pollinated heterozygous plants Ms ms the number 
of normal and male sterile plants appeared to be in the ratio of 3: r. 


Y»arf Irri ■ ■ 

rcczigltc 

Normal 

Male sterile 

A 133 - 12. 

. 4® 

17 

S it — i . 

33 

II 

Total - . 

. , 81 

28 

Estimated total (3:1) - • 

82 

3 ft 

Prom the crosses ms ms X Ms ms, the ratio 

between the 

number 

of normal and male sterile plants appeared to be 

1 :i. 


Pedigree 

1 Normal 

Male sterile 

Er 276 . 

50 

53 

Er 277-280 . 

. 104 

IZO 

E t 283 . 

92 

91 

Total . . 


% tS4 

Estimated total (j: j) , . 

250 

250 
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ZZ 04 - Studies in the Heredity of the Colour of Bice Glumes. — Yamaguchi, y., in Ths 

Botanical Mi ‘n'nvc, Vol. XXXV, No. 414 , pp. 106 - 112 . Tokio, Jane 1 - 721 . 

The rice variety " Karastimoti ” has violet-black glumes and va¬ 
riety “ Sinriki ”, whitish-yellow. By crossing these two varieties, 
in individuals with violet black glumes have been obtained, but 
of a somewhat paler tint than that of the parent Karasumoti. 

In F a , the segregation phenomena are evidently very complicated, 
producing 5 distinct types 

I) N = violet black. 

II) B = glumes tinged with violet-black only at the two extre¬ 
mities of each glume. 

III) C = reddish-brown. 

IV) D = reddish-brown at the tips onh. 

V) E = whitish-yellow. 

The examination of other shoots up to F s and F 4 brought to the 
forefront the following facts : — 

I) 7 different types may be picked out in the A progeny. 

1) Constant, i. e. breeding true from A. 

2) Segregated — 328 A : 109 E, approximate ratio 3: I. 

3) Segregated — 36 A : 10 B : 18 E. approximate ratio 9:3:4. 

4) Segregated — 249 A : 89 C ; approximate ratio 3 :1. 

5) Segregated — 27 A : 12 B : 7 C : 3 D ; approximate ratio 9 : 3.: 

3 :1- 

6) Segregated — 162 A : 47 C : 88 E : approximate ratio 9:3:4. 

7) This type corresponds to F lf and has the same gametic com¬ 
position, L e. heterozygote relatively to 3 factors and segregating into 
5 forms : 23 A : 7 B : 12 C : 4 D : 19 E ; approximate ratio 27: 9 : 9: 
3:16. 

II) 4 types may be distinguished in B progeny. 

1) Constant, reproduction of B. 

2) Segregated — 339 B : 124 E ; approximate ratio 3 :1. 

3) Segregated — 307 B: 94 D, ratio 3:1. 

4) Segregated — 156 B : 45 D : 59 H, ratio 9:3:4. 

III) 4 types may be distinguished in C progeny : 

1) Constant, reproduction of C. 

2) Segregated 88 C: 27 D, ratio 3 : 1. 

3) Segregated 173 C : 79 E, ratio 3:1. 

4) Segregated 126 C: 47 D: 48 B, ratio 9:3:4. 

TV) 2 types in D progeny. 

1) Constant, reproduction of D. 

2) Segregated, 265 D: 102 E, ratio 3:1. 

V) The E progeny, although they show different genetic combina 
tions, are all constant as regards colour. 

From these facts it may be concluded that the colour is formed in a 
tri-hybrid mendelian manner. B may be taken as the violet determinant, 
R as the red determinant and S the factor which limits the red to the two 
extremities of the glume. If it is supposed that B and R are not able to 

[MW] 
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manifest themselves in the absence of S, the following formulae may be 
indicated: for Blarasumoti, BB RR SS , for Sinriki, fab rr ss ; for F Xi 
hybrid Bb Rr SS; and for F 2 , the 5 types A, B, C, D, E, quite distinctive 
and in the ratio 27 :9: 9: 3 :16 that is to say • 

Type A : BBRRSS \i> BBRrSS (2) BBRRSs (2) BBRrSs (») 

BbRBSS \z) BbRrSS (4) BfaRRSs ( 4 ) BbRrSs <*) 

Type B BBrrSS u* BbrrSS <2} BBrrSs (2) BbrrSs {[) 

Type C • bbRRSS d)bbRrSS (2) bbRRSs (2) bbRrSs (jj 

Tvpe r> bbrrSS '1 > bbrrSs ( z) 

Type 1 BBRRss ci BBRrss ( 2 ) BBrrss ( 1 ) 

BbRRss /2j BbRrss (0 Bbrrss 2) 

bbRRss u bbBrss fs) bbrrss to 

According to this hypothesis, it appears evident that each of the mem¬ 
bers included in each type should show its genetic constitution according 
to the method of segregation in F, except the dements in group E, not 
coloured, which should remain constant. 


Individuals 

Method of segregation j 

Individuals 

Method of segrega 

Type A 


Type C 

BBRRSS 

, Constant 

bbRRSS 

Constant 

BBRrSS 

1 3 A: 1 B 

bbRrSS 

3 C: 1 D 

BBRRSs 

3 An E 

bbRRSs 

3 C:i E 

BBRrSs 

9 A: 3 B : 4 E 

bbRrSs 

9 C: 3 D : 4 E 

BbRBSS 

3 A: 1 C 



BfaRrSS 

9 A: 3 B : 3 C:iD 



BfaRRSs 

9 A: 3 C: 4 E 


Ty"i D 

BbRrSs 

27 A:q B 59 C:3D: 




16 E 

bbrrSS 

Constant 



bbrrSs 

3 D: 1 E 

Type E 



BBrrSS 

Constant 


Type L 

BfarrSS 

BBrrSs 

I 3 B : 1 D 

3 B : 1 E 

All constant 

BbrrSr 

9 B : 3 D: 4 E 




This theory clearly explains the above mentioned facts : the absence 
in type A of a sub-type to which the formule BB Rr SS should correspond, 
existed in comparatively limited numbers in the individuals examined. 
An interesting fact has been brought out during these experiments: 
it is due to the probable existence of “ repulsion ” between the colour 
factors and those of the character of the endosperm. Out of 59 
individuals with violet-black glumes none possessed an amylaceous 
endosperm whilst 31 (i. e. 53 %) had a dextrinose type of endosperm. 
On the other hand, out of 107 individuals with whitish-yellow glumes, 
4 only were dextrinose , whilst 65 (i. e. about 60 %), possessed an amyl¬ 
aceous endosperm. Similarly, out of 61 individuals with reddishbrown 
glumes, 2 only (3 %) showed an amylaceous endosperm. 
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Repulsion is therefore almost complete as regards colour and amyl¬ 
aceous content of the endosperm, and partial as regards a non-coloured 
glume and a dextrinose content. It is certainly very interesting to trace 
this relation between the formation of a violet-black pigment and a 
dextrinose endosperm. The pigment evidently belongs to a group 
of anthocyanines which are merely glucosides. The chromogene from 
which the anthocyanine originates is probably a product resulting from 
sugar synthesis, whilst amylo-dextrine and erythro-dextrine as found 
in the rice endosperm, axe products only of the decomposition of the 
amide in the living cells, in other words a changeable substance which 
is formed at the expense of the sugar during the synthetic formation 
of the amide. 

The author intends to continue his investigations with reference 
to genetics and physiology. 

1105 - Utility of Further Selection with a View to the Improvement of the Cotton 
Variety * Pima” In the United States. — Kearney, t xr., in journal of Agricultural 
Rescireb , Vol. XXI, No 1, pp. 22?-* 12, tables 10, fig. 1, pi. Washington, D. C. r May 
1021. 

The Pima variety of cotton which originated with a single plant 
selection in 1910 covered an area in 1920, in California and Arizona, 
of 250 000 acres. So great is the apparent uniformity of this variety 
of cotton that the utility of further selection has been considered doubtful. 

The author, however, reports the results of a series of investigations 
which show that the variety possesses frequently, heritable variations 
which not only justify, but render even necessary the continuance of 
selection and line breeding, etc. 

Some of the seed collected from the parent plant in 1910 had been 
successfully preserved, and it was therefore possible to compare the 
present commercial stock and the line bred strain (32 plants in 1919). 

In order to measure the degree of change which might have oc¬ 
curred after several years of selection, the progeny of the parent plant 
was compared with an equal number of plants, taken at random in the 
commercial stock, of strain 5-3 and of 2 progenies (Y x A and Y z A) 
derived from the same strain, but self-fertilised for 5 successive genera¬ 
tions. 

Three populations therefore exist : a = parent progeny, b = 5-3 
bulk and c = 5-3 selfed. 

Twelve characters were examined : — 
x) leaf length (cm.), measured from base of midrib to tip of central 

lobe ; 

2) leaf width (cm.), measured from tip to tip of the principal lateral 

lobes; 

3) leaf index , width as % of length ; 

4) leaf vein angle ; in degrees; 

5) leaf lobe index ; leaf length as % of distance from the base of the 

midrib to the bottom of the upper right hand sinus. The index 

is still higher for a deeply-lobed leaf; 
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6) leaf extension index ; length of basal extension of the blade, below 

a line bisecting the base of the midrib at a right-angle to the 
latter as a % of the leaf length; 

7) boll length (mm-) ; 

8) boll diameter (mm,), 

9} boll index = maximum diameter as % of length ; 

10) fire length (mm ); 

11) lint index (gm.) = weight per 100 seeds ; 

12) seed fuzziness. 

The fibre length, lint index and seed fuzziness are of chief practical 
importance. Table I shows the means and coefficients of variations; 
Table II shows the frequency distributions. 

Comparison between the commercial stock and the Pima variety 
proves that there has been a significant improvement in the length 
and abundance of fibre. 

Tabus I — Means and coefficients of variations for 3 important characters . 


Means Coefficients of variation 

Character , - —-- 

Parent I Balk Selfed Parent Bnlk Selfed 


Fibre length (mm) 40^^0.19 44.6±0.12 42.9^0.12 3.8^0.32 2.2^0.19 2.4—0.20 

Lint index (gm) 4.1^0.06 5.6±o.05 4 5±o.o6li3^2±i.n 7.9±o.6'7 11 i±o 94 

Seed foulness . 3.8^0.17 41^0.06 4.7310.11 1.4^0.12 0.5—0.04 o.9±oo8 


Table II — Frequency distributions for characters , fibre length , 
lint index and seed fuzziness 


Fibre length 
38 39 40 4X 


43 


45 


Parent progeny , 
5-3 Une. . 

5-3 selfed. . . 


6 

2 


II 

2 


5 

4 


1 

5 

15 


13 4 1 

3 — — 




Lint index 







33 

3 * 

43 

* 

4*8 

5-3 

58 

6.S 

5*8 

73 


*“■ 

gm 

gm 

gm. 

gm 

gm 

gm. 

gm 

gm. 

Parent progeny . . 

4 

IO 

13 

2 

3 

_l 




5-3 Hue. 

. — 

— 


I 

18 

IO | 

2 

___ 

I 

5-3 selfed 

— 

4 

14 

10 

3 


I 

_ 1 

— 

[im] 
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Seed fuzziness . 

Grade Grade Grade Grade Grade Grade Grade 

z a 3 4 5 6 7 


Parent progeny. i 5 7 8 8 3 — 

5-3 line. — — 13 23 5 1 — 

5-3 selfed. — — 11 13 13 13 2 


As regards quality of fibre, this seemed to differ more with the 
parent progeny than in the two other population^. 

The abundance of fibre, as expressed by the mean weight of fibre 
borne by 100 seeds, averaged 36.5 % greater than in the “ bulk ” or 
commercial stock (5-3 strain). 

In the earlier years of breeding work, no special attention was 
given to the fuzziness of seeds; consequently it is not possible to estab¬ 
lish the difference between the commercial stock £s compared with 
the parent progeny. On the other hand, the frequency distribution 
of the parent progeny indicates that selection of a strain having 
smoother seeds than the present commercial stock is quite possible. 

The question has been raised whether any new developments are 
possible. The reply is positive: there have been observed on “ Pima ” 
plantations certain heritable variations which, although rare and com¬ 
paratively unimportant, certainly justify the continuation of selection 
work. Some examples will illustrate this fact. The boll of Pima 
cotton has usually 3 locks or carpels, although 4-lock bolls are borne 
by nearly all plants of this variety. As regards the proportion of 
3-lock and 4-lock bolls there is much individual variation. The author 
conducted a series of investigations in order to ascertain whether such 
'differences are heritable, and selected .as a start several plants which 
had more or fewer 4-lock bolls than the average. Table III shows 
the percentages in the progenies of 3 of these plants (1918). 

The differences appear to continue. Work was renewed in 1919 
with selfed seed of one plant in progeny No. 3 and of 2 plants of pro¬ 
geny No. 1 (both with 4-lock bolls). 

Tabie III. — Percentages of 4-lock bolls in the progenies of individual 
plants selected in 1917. 

Pwgeny Number of plants 

No. 1 (from parent with, few 4-Iock bolls).... 19 4.6 ± 0.031 

No. 2 (from parent with many lock bolls) .... 22 5.9 ± 0.33 

No. 3 (from parent with many lock bolls) .... 8 10.5 ± 0.67 


[**•*] 
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Table IV. — Percentages of 4-lock bolls in ’progenies of plants selected\ 
for a high percentage of 4-lock bolls . 




1919 



1920 


Number 

Percentage 


■Number 

Percentage 


of 

of 


of 

of 


plants 

4-lock bolls 1 


plants ^ 

4-lock bolls 

1-3. 

* *3 

8.5 ± 0.651 

I-3-I2. 

45 

9.2 — 0.36 

1-5. 

20 

87 zc °-S41 

3-2- 4. . . . 

‘ 39 , 

, 22.0 4 ; 0.62 

* • 

5 - 

10.9 ± 0.871 

3-2“ 5. 

42 

1 

23.3 ± 0.60 

Total 

. . 38 

3.1 x 3 . 3 * Ij 

Total 

1 

1 | 

\ 

1 IT* ± #.33 

Commercial 

38 

4.2 ± 0.27 | 

Commercial . 

50 

5-3 ± 009 


The results are therefore positive; it is evidently possible to ob¬ 
tain by selection an increased percentage of 4-lock bolls. These types 
would in all probability give a yield of fibre and seed 10 % superior 
to the ordinary stock. 

Similar facts exist concerning the seed fuzziness, the develop¬ 
ment of the blanches and flower stems, etc. 

A very striking variation consists in the complete or nearty complete 
absence of the dark red spot near the base of the petals, which is normally 
characteristic of the Pima variety. An examination in 1919 of the 4- 
lock progenies (see Table IV, left) bears out this statement and was 
evident in 3 progenies. 

The 38 plants inspected in 1919 were graded with respect to degree 
of development of the petal spot, grade 8 indicating the extreme de¬ 
velopment in typical Pima cotton and grade 0 indicating complete ab-' 
sence of the spot, as is the case* in most varieties of American Upland 
Cotton [Gossypium hirsutum Iy.). Two or three flowers were separately 
graded on each plant; the total averages for the 38 plants is estimated 
at I ± 0.04 and for 13 typical Pima plants 7.5 ± 0.19. 

The absence or weak development of the spot, in association with 
the 4-lock bolls, is clearly hereditary, and suggests the possibility that 
Upland cotton (Gossypium hirsutum) or Hinde cotton (G. punctatum 
Sebum, and Thonn.) may have been involved in the remote ancestry 
of the Pima variety. 

The fact that heritable variations are found in this apparently 
uniform variety is considered as justifying the continuance of selec¬ 
tion and line breeding and the elimination of inferior individuals. 

xio6 - Experiments on Flax Hybrids. — blamncheh, l , in the * Comptrs rendus de 
PAcademie des Sciences, VcA. 173, No. 5, pp. 329-331. P&ris, August 1, 1921. 

Varieties of flax grown for seed are much more homogeneous 
than those cultivated for their fibre and shew little degenera- 
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tion In a genetic study of flax it is necessary to bring out the 
stability of the first type of plant, in order better to explain 
the irregularities and degeneracy of the second The author had 
the good fortune to obtain a line of " white seeded flax " chara 
cterised by ivory-coloured seeds and fruits with non-ciliate septa 
As it is very productive and homogeneous, this variety forms an excel¬ 
lent standard of comparison for the hereditary qualities of other types. 
The author gives the results of his experiment with “ Morocco flax,” 
which he believed to be homogeneous, but found, on crossing it with 
the white-seeded flax, that the hybrids formed a heterogeneous popu¬ 
lation possessing dominant characters. 

The two types are distinct as regards all their most noticeable char¬ 
acters : — 


White seed flax 


Morocco 


Plant . . . Slender, ramified from base, small (25 cm.) Strong, unbranched, tall iq (cm.) 

Flowers 1 Eight blue small (12 mm.) Blue, large ^25 mm.) 

FrutU. Small, depressed, white non-ciliate septa Earge, globular with ciliate septa 
Seeds . . Small (2-3 mm.), virgate, white Earge (5*6 mm.), oval, brown 


Crosses are difficult to make ; of the 5 emasculated flowers on each 
stalk, the youngest always prove abortive ; one or two may set seed, 
but are often empty. 

As regards the 1919 crop, 5 out of 12 Moroccan female parent plants 
(Pi to P 5 ) bore respectively 6, 7, 5, 2 and 3 seeds, and 1 in 6 (P 6 ) of 
the white seeded variety produced 4 seeds. 

The White seeded X Moroccan cross is more difficult to effect 
than the reciprocal cross, as the author also found in 1920 and 1921, 
the two types behaving from this point of view like distinct species 
(Naudin). 

In the first generation the Moroccan characters are predominant. 
The progeny of a Moroccan female parent plant are all similar, tall 
(40 cm.), ramified at the base, bearing light-blue flowers (15 to 20 mm.), 
and oval, average sized fruits with ciliate septa. Seeds are rare, some 
are wrinkled, and germinate badly. P 2 which had produced 7 seeds 
was still the most ferrite in F lt bearing 125 good seeds; P 4 which 
had borne 2 seeds, produced 52 in the F 1 but half of them did not germ¬ 
inate. The cross P 6 ( White-seeded X Moroccan) gave in the F lt 2 low 
plants (22 cm. and 31 cm.) with a stalk which was much ramified through 
out its whole length and this peculiarity persisted in the P 2 . Exam¬ 
ination of the second generation (1921) confirmed the theory that the 
Moroccan type was heterogeneous. The following Table shows some 
of the result? of the segregation. 
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Plants with 


Fruits 

with 

Line 

White seeds 

Grey seeds 

Brown seeds 

non-ciliate septa 

ciliate septa 

Pi 

3 

13 

14 

12 

18 

Pa 

20 

42 

12 

17 

57 

48 

P3 

20 

27 

14 

13 

P+ 

3 

21 

5 

6 

23 

*5 

8 

17 

9 

t2 

22 

P <6 

3 

21 

35 

4 

55 


If the columns are added up, the figures do not give the mendelian 
ratio. Instead of postulating multiple factors, the author leaves on one 
side, as standards of comparison, the hues P l9 P 4 and P 6 , only taking 
into account the results furnished by P 2> P 3 and P 5 . These taken to¬ 
gether, give a total of 121 plants with coloured seeds, as against 48 with 
white seeds, that is to say, 3 brown to 1 white. The individual de¬ 
viations, which are still considerable, are of the type observed by Tine 
Tammes in crosses between white-flowered and blue-flowered varieties 
of flax. The author states that they are due to the partial abortion of 
the seeds, which is a constant and very marked peculiarity of flax plants. 

limiting the investigation to the 3 lines in question, it was found, 
as regards the second group of characters, that there were 127 plants 
with ciliate septa, as against 42 with non-ciliate septa (ratio 3 : 1). It 
results from these data *— 1) That the brown colour of the Moroccan 
flax is dominant as regards the white of the white-seeded variety; 
(2} that ciliate septa in fruits are dominant as regards non -cilia te septa. 

The author, however, deduces another important fact connected 
with the Moroccan type, which is in appearance vigorous and homo¬ 
geneous, viz, some of the lines, when crossed with a clearly defined 
reactive type, behave as bearers of simple Mendelian characters, whereas 
others behave as bearers of complex characters. 

Crossing with a selected reactive type therefore makes it possible to 
separate regular lines from an assembly in which all differences appears 
to have been lost, and the individuals seem precisely similar. This 
method, combined with the choice of lines producing ordinary pollen, 
forms the basis of the technique adopted by the author for flax se¬ 
lection. 

XX07 - Association of Characters of Flax Varieties Selected at Verrieres, France. — 
See No. 1140 of this Reuea) 


xio8 - The Selection of Hevea brasiliensis in the Dutch Bast Indies. — heusser, 
C., in the Arehief toor Je RubbtrcvUuttr, Year No 6, p 332. Bmtenzor?, Tune 1921 

A nursery of Hevea brasiliensis was established in 1915 at the 
Bijawak farm with seed from 4 vigorous and highly productive female 
parent stocks. In September, 1918, a selection was made of a hundred 
female descendants 34 from parent I, 20 from parent II, 23 from 
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parent III and 23 from parent IV. The following tests were made 
np to September, 1920:— 

1) Five tapping tests each lasting for a months. 

2) Three determinations of the number of latex vessels. 

3) Three determinations of the trunk circumference and the 
thickness of the bark at 1 metre from the ground. 

The tapping experiments (on six year-old plants) showed, after 
eliminating all possible errors by calculation, an increase in yield, com¬ 
pared with the original plantations, of 16.8 % (reckoned on equal areas). 
On the other hand, in the case of individuals among the selected plants, 
the increase was as high as 75 %. 

The descendants show a wide range of variation as regards produc¬ 
tivity, and the genetic value of the females also varies considerably. 
In making choice of the latter it seems desirable to lay special stress 
upon a conjunction of vigorous growth with high productive power 
It is also better in apportioning the descendants to have regard 
to the actual yield from the incisions than to the number of latex vessels. 
The degree of correlation between this value and the yield is not high, 
especially in the case of young plants. 

Z 109 - Commercial Production of Seed According to the Swedish Improved Method, 
and the Progress Already made in Canada and New South Wales. — 1 . Breakwell, 
E-, The Production of Better Seed in other Countries. The Ain cultural Gazette of Neuf 
South Wales, Vol. XXXII, Pt. 4, pp. 245-248- Sydney April, 1931.— II. Newman 
I*. H. (Secretary, Canadian Seed Grower’s Association), Seed Centres in Canada. The 
A^riniUural Gazette of Camdi, Vol. VUI, No. 2, pp. 212-214. — III. Ctjxc.br, G. B., 
The Beginning of an Important Movement tor Supplying Pure Seed, Ibid . p. 15 1 - Ottawa, 
March-April, .1921. - 

The improvement of cultivated plants and the commercial produc¬ 
tion of seed therefrom have been for some time vigorously undertaken 
by European countries, and also by America. The two nations out¬ 
standing in this respect are Sweden and Canada. The methods adopted 
in Sweden have served as a model for other nations and the author 
gives an account of the methods employed in that country. 

I. Sweden. — The General Swedish Seed Company, a private com¬ 
mercial body for growing, treating and selling farm seeds in bulk, buys 
all the improved seed from the Swedish Institute at Svalof for further 
commercial production. It extends further production on its own 
land, and also enters into contracts with private growers. The terms 
of contract are briefly as follows: — 

1) The grower undertakes to grow the seed for the General Swedish 
Seed Company; 2) The grower is bound to deliver to the seed company 
without remuneration the same weight quantity as received with an 
addition of 25 % ; 3) the grower is bound to deliver the entire balance 
of the crop to the seed company for a fixed remuneration ; 4) should 
the company be unable to accept the average quality sample which the 
grower is bound to send to the company the growers' obligation 
shall cease; 5) the grower shall deliver the crop in clean condition ; 
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6) the grower binds himself to allow the seed company's representative 
to inspect at any time, and at the company's expense, the growing crop 
at any place ; 7) should the crop not be approved as seed goods by 
the seed company on account of faulty harvesting, bad smell, low 
germination, mixing with foreign sorts, disease, or other causes, and pro¬ 
viding this is caused in any way by neglect or improper handling by 
the grower, he shall be bound, if so claimed, to pay for the seed he received 
at the price quoted for the goods in question in the year's catalogue ; 
8) should the goods delivered be found not up to sample, or should 
they show upon closer examination that they do not reach the standard 
mark on the measure, and the goods thus be in any case unfit for seed, 
they will then be valued according to the mutual agreement of the 
grower and the seed company. 

I. II. Canada (1). — It seems practically certain that this method 
served as a model for Canada. A Canadian Seed Growers’ Association 
was founded in 1900. 

The Association appoints provincial officers for field inspections, 
and its own officers for the final inspection in the sack. The method 
adopted is as follows 

1) Membership is open and free to any bona fide farmer who 
has shown himself capable of producing improved pure seed; 2) the 
fanner who undertakes to grow pure seed obtains his foundation stock 
from the association. Such seed is either “ first generation register¬ 
ed seed ” (t. e. F lf F % or F$ progeny of an improved selected strain) or 
Hite stock seed (i. c. pure stock of seed originating from a single plant, 
or obtained from a hand selected seed plot) ; 3) any seed of any kind 
of crop produced or selected by a member during the succeeding years 
is entitled to registration by the association ; 4) certificates are given: 
(a) for seed grown according to regulations and recovered from elite 
stock seed, such seed being marked registered seed and (6) for pure elite 
stock seed; 5) no certificates are issued unless the seed be (a) pure as 
to variety and true to type ; (5) free from seeds of other cultivated 
plants ; (c) free from seeds of weeds coming within the meaning of the 
term “ noxious weeds " as applied to the Seed Control Act; d) free 
from or containing not more than a total of one seed of other weeds 
of minor importance; (e) well-matured, clean, sound, plump, of good 
size and colour, and free from disease ; f) up to the percentage standard 
of vitality recognised for good seed of the kind under the Seed Control 
Act. 

II- The methods thus outlined are extremely successful and are 
well supported, and at present the demand for “ registered seed ” is 
greater than the supply. For example the Canadian Seed Growers’ 
Association is endeavouring to assemble in Ontario a number of cailoards 
of registered Banner oats, but the supply to meet the ordinary demands 
of the trade is inadequate : the author considers that at least one good 

(x) See K. atarch 1921, No. 280. 
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seed producing centre should be established in each district where 
high class seed of the kind most in demand may be produced to a high 
degree of perfection and in considerable quantity. 

Prof. Cutler states that during the past 3 years the Department 
of Field Husbandry of the University of Alberta has been putting forth 
every effort to standardise and purify old varieties and breed new 
varieties of the diverse farm crops. During that time there has been an 
insistent and steady demand for pure seed representing suitable varie¬ 
ties, and for information as to how “ registered seed ” can be obtained 
or produced. In answer to these applications, samples have in nearly 
every case been sent out; the size varying from a few ounces for testing 
to 3 bus. or more for multiplication. During the past 2 seasons, over 
1500 samples of seeds were placed in the hands of interested seed grow¬ 
ers who are undertaking to test and multiply given improved and pu¬ 
rified strains of the different farm crops. This is the beginning of a very 
important movement in seed production in Alberta, but necessitates 
special organisation. In meeting adequately therefore the needs of 
the farmers’ demands, the University of Edmonton is prepared to co¬ 
ordinate all co-operative seed testing, seed distribution, and multipli¬ 
cation work under one organisation to be known as the u Alberta Crop 
Improvement Association 

I. New South Wales. — The Department of Agriculture has al¬ 
ready taken the initial steps for the production of better seed. The 
method adopted differs from those in Canada and Sweden in the fact 
that the Department deals directly with the farmers. It is interesting 
to note that a list of growers of pure seed of good quality of wheat, 
oats, maize, sorghum, Sudan grass, potatoes and other crops is pub¬ 
lished in the Agricultural Gazette of New South Wales monthly, in order 
to enable farmers to get into direct touch with reliable sources of supply" 
of such seeds. The list is compiled after inspection of the seed and re¬ 
port by a field officer (preferably during the growth of the crop), and fann¬ 
ers who have pure high-class seed of good quality of any variety 
of farm crop are invited to communicate with the Department of 
Agriculture, Sydney. 

mo - Comparison Studies of the Resistance to Lodging of Several Pure Bred Wheat 
Varieties.— Drighctti, A (R. Laboratorio autonomo di chimica agraria, Toili', m Le 
Staiumi stenmcvtih a txrit it^h xm\ Vol. I.IV. Pts, 4 6, pp 1 x, blbliogiaphj 

of 21 works. ^Foi’ena, 1051. 

For general purposes it is possible to distinguish at least 3 character¬ 
istic forms of lodging, to be attributed: 1) to excess of nitjogen ; 
2) to weather conditions; 3) to a lack of uniformity of the stem. 

Practical experience has led to the classification of the varieties 
most liable to lodging, even under normal conditions ; it is therefore 
possible to make a distinct classification of wheat varieties. This may 
he attributed to the fact that different types present marked and con¬ 
stant differences as regards the equilibrium of the stem. For this rea- 

[1109-1110] 
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son it is possible to make investigations with a view to the discovery 
of the weak side of their morphological structure. 

The author was not content to rely on empirical observations for 
the investigations described in minute detail in the present article, 
but rather on the statistical biometric method by which means 
he aimed at the solution of the following problems. 

1) To find a positive or negative value attributable to different 
varieties, under fixed biological cultural conditions in order to facili¬ 
tate the establishment of a rational gradation with respect to lodging ; 

2) To find and evaluate the positive and negative characters which 
should serve as a guide in selection work; 

3) To trace the outline, from the statistical standpoint, of a 
typical plant free from the inferior qualities associated with the breed. 

A selection of varieties of cultivated wheats was made with a view 
to conducting comparative adaptation trials at the Experiment Farm 
at the Forli Agricultural Station, on day loam, following on beets; 
the ordinary fertilisers and cultural operations being in every case 
employed. 

For each stem the author determined (from May 10 to 20) : 1) weight; 
2) height to top of ear; 3) height from centre of gravity, taking into 
account the influence exercised by the varying lengths and thickness 
of the upper leaves; 4) length, weight, diameter and thickness of the 
epidermis of each intemode; 5) weight, in grammes, determining the 
break due to bending of the lower portion of §ach intemode and for a 
bract of 10 cm.; 6) submission to bend up to limit of breakage in cm., 
and angle of inflexion in degrees. For determinations 5) and 6), the 
author has invented an apparatus which is described and illustrated. 

The biometrical data obtained serve as a basis to estimate the mean 
and to deduct the coefficients of variability by applying the Gaxjss 
formula. 

In this way a marked positive correlation has been established 
between the unit weight of the intemode and its resistance to bending. 

The data obtained concerning the average degree of bending of 10 
varieties studied, permit the conclusion that a characteristic elasticity 
exists for each and this factor is a point of considerable importance. 
As a matter of fact, their progressive value is in perfect correlation with 
the gravity of lodging observed in the plots concerned, for example: 

I nfle xion, zst Internode Cultural observations 


4-8 a 5.9 cm. 
7.3 a 855 * 
8.8 a 9.0 * 


Stems completely resistant 
» partly liable to lodging 

» completely beaten down. 


Flexibility of stems is therefore a character which should be taken 
into^ consideration as much from the practical (comparatively thiofc 
sowing) as from the experimental point of view. 

[nii] 
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Formulae have here been established, criticised and developed, 
relative to the calculation of moments of inactivity, of resistance and 
of unit coefficients of breakage; this is followed by observations with 
reference to the extrinsic or local mechanical factors: a) pressure 
due to the force of wind ; b) pressure due to the displacement of the cen¬ 
tre of gravity from the vertical; c) pressure due to adhesive raindrops. 
Determinations are made as to the statistical equilibrium and the bal¬ 
ance between positive and negative pressure of the stem and an exa¬ 
mination of the differential mechanical characteristics attached to the 
varieties studied. 

Taking the “ index of resistance of lodging/’ to indicate the rela¬ 
tionship between the pressure of resistance and the pressure of flexion 
for each variety, in such a manner that the equilibrium be represented 
by unity, the positive resistance by a number superior to 2 and the neg¬ 
ative resistance by a value inferior to unity, the following values will 
be obtained: Rieti fam. 11: 1.026 — Gentil rosso fam. 48 : 1.002 
— Cologna fam. 12 : 0.881 — Inalletabile fam. 38: 1.232 — Caro- 
sello fam. 91: 1.052 — Masolino fam. 33 : 0.981 — Coronation: 
1.309 — Apulia: 0.818 — Duigia Strampelli: 0.950 — Dauno : 0.877. 

Supposing that the more forcible pressures of total resistance or to¬ 
tal deflec-tion be taken as equal to 100, the author calculates that this 
may be sub-divided into 3 part time pressures due to wind, to displa¬ 
cement of centre of gravity and adhering raindrops. The results are 
shown in tabular form, and permit the following conclusions 

1) That the force which is the chief cause of distorted develop¬ 
ment even for varieties with a very flexible stem, is in all cases the 
wind, which possesses an influence coefficient varying from 64.3 to 
83.7 % for total deflection. 

2) That the sum of the coefficients of wind effect and displacement 
of centre of gravity is very nearly constant, i. e. the coefficient of wind 
effect is inversely proportional to stem flexibility, whilst the coefficient 
of effect of deviation from the centre of gravity is directly proportional 
to it. 

But these relations have only an approximate value ; the only one 
having any absolute and specific value is that arising from the results 
of comparison of the index numbers concerning moments of resistance 
and total deflection. 

The statistical ratio of the stem is given by the formula 

±M=~= (0.57 A) + [(P + PJ A x tang a)] 

z z 

when K indicates the unit effect*of the elements chiefly concerned with 

the section of the stem; — the moment of resistance of the joint of 

z 

node; A and a the portion of the stem and sheath affected by the wind ; 
p the unit of wind foice; A the height of the vertical projection of 

Pi«l 



1413 


CEREAXS AND PUXSE CROPS 


the stem ; P the weight of the stem and P x the increase in weight owing 
to the rain , h t the height of the centre of gravity and the angle describ¬ 
ed by the new position of the abnormal stem in conjunction with its 
original position. 

In this case, the values K, ~ and h represent characteristics of par¬ 
ticular types, upon which depends the degree of resistance to lodging 
of different varieties of wheat. The means available in order to procure 
the most advantageous combination of the 3 above-mentioned factors 
are of both a practical and biological nature. Belonging to the first 
group may be mentioned the earthing up of wheat which causes a 
decrease in h and which, if somewhat thickly sown or in well spaced 

lines, increases K and *; in the second case, the only methods which 
z 

can hope to solve the problem definitely are associated with pure line 
selection and hybridisation. The results obtained recently are very 
encouraging as to the possibilities of arriving at the solution of the pro¬ 
blem of lodging and increase in yield. 

nit - Experimental Cultivation of Forefen Wheat and Oats in Italy. — room, o. 

in. IS Colli” itor;, Vol. 67 , No. 24, pp. 271x81,4 figs. Casale Monferrato, August 30,1921.— 

Rossi, C *, in the Rt > w/t di A^ricottut?, Vol. XXIV, Iso. 34, pp. 181-182- Piacenza, 

AllgnSt 26, 1021 . 

I. — M. Poggi describes the good results he obtained with foreign 
wheats and oats sown broadcast in March in very stiff, clay-loam, 
hill soil with an average amount of fertiliser. The year being a wet 
one greatly contributed to his success. Among the wheats, the best 
results were given by Marquis and April Bearded Wheat, both proving 
resistant to lodging. 

The oats sown were as follows:— 

Carton’s " Record,” an English variety with elect, stiff straw, 
and panicles containing 220-250 white, full, heavy kernels. It ri¬ 
pened somewhat late (perhaps because it was sown in the spring); 
it is rust resistant. 

Prolific Black Tartarian, which gave the maximum unit yield. 
Its straw is of average length; the panicles are very large; kernels 
black with white tips. “ Green Mountain,” a variety from the United 
States, proved resistant to drought. Its straw is very stiff, the panicles 
attain the lengthy of 40 cm., and the kernels are inflated and very white. 

* The^ Hero ” is another of the Garton varieties, its straw is very 
stiff and its panicles enormous ; the kernels are white and heary. 

“ Mw Yielder,” another Garton product, ripens a little earlier. 

The " Great Eizo, " originally # a Canadian variety, proved to 
have veiy strong straw, large compact panicles, and large inflated 
kernels. The Swedish varieties " Su£doise selectionnee,” and " Iowa 
105, although sown in the spring, ripen at the same time as the autumn- * 
sown native oats, which makes them much prized in districts which 

[iiifr-mi] 
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are usually dry. Their straw is strong, the panicles are very lax, and 
the kernels somewhat small. 

II. — Dr. Rossi has introduced into Italy many varieties of wheat 
including the “ Reliable/' bred in the United States by A. Read. In 
the north of that country, it is a winter wheat; in Italy it does best 
when sown as early as possible in the autumn. 

In the district of Sienna, this wheat has grown well on estates at 
an altitude of 400 metres. In the experiments made in 1920-1921 by 
the “ Cattedra ambulante d'Agricoltura di Pisa ” at Cecina, this variety 
gave the maxima unit yields. The author suggests that it should be 
tried in the different regions of Italy. 

1112 - Exparimants in Careals Cultivation Carried out by the u Xstituto agrario pro. 
Vinciale di San Michele ”, Trent. — SpriSghbttx, in the BoUzthnu del Co*m ho provin¬ 
ciate (TA riciUuri , etc., Year XXXIV, No. x6, pp. 229-230. Trent, August 31, 1921- 

During the agricultural year 1920-1921, the Provincial Agricultural 
Institute of San Michele alTAdige (Trent) tested the three varieties 
of wheat “ Gentil rosso,” ” Carlotta Strampelli,” and ” Conte Piatti,” 
by growing them under the most suitable conditions as regards situation, 
quality and richness of soil, preparation of the ground, and choice of 
fertilisers. “ Conte Piatti ” is an awned wheat especially suited to 
hilly country and is resistant to drought and frost. 

The seed was sown in the first fortnight of October, in soil dressed 
with 6 quintals per hectare of superphosphate + 2 quintals per hectare 
of potash salt. The wheat followed potatoes or maize, preceded by 
red clover or lucerne; “ Carlotta Strampelli,” however was sown di¬ 
rectly after the clover. " Gentil Rosso ” was sown on three plots, and 
“ Carlotta Strampelli ” and " Conte Piatti ” on a plot each. The respec¬ 
tive yields of the plots were 35, 29.4, 34.32, 28, and 31.37 quintals per 
hectare, the general average being 31.61 quintals per hectare. 

As the local farmers never succeeded in obtaining more than 15 
quintals per hectare, the above crops, which were the result of the care¬ 
ful following of known rules, show that it is possible to increase the agri¬ 
cultural production of a region simply by means of a suitable rotation, 
proper preparation of the ground, sowing seed of good quality, and the 
systematic application of a fertiliser. • 

1113 - The Transplanting of Rice, and the Production of Seed Rice in Italy. — Chiap- 
felli (Relatore, R. Start one sperimentale di Risicoltura e delie Coltiva/iani irrigu*, Ver- 
celli), in the Giornnte di Rvicoliun , Vol. XI # , No. 7, I, pp. 105-ioy; II. pp. no 112. 
Veroelli, July 31, 1921. 

I. — Report of the Prize Competition, opened in 1920, by the 
** R. Stazione Sperimentale di Risicoltura ” of Vercelli, with the object 
of encouraging the transplanting of rice, and the production of two crops 
in the year. The following facts are deduced from the results obtained 
by the rice-growers who took part in the competition. 

The increased unit return, and the yield of the preceding crop, 
after deducting the transplanting expenses, gave a large margin of prof- 
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it. Me chanical ploughing, by leaving the teams free at the critical 
moment when they were needed for other crops, has greatly contributed 
to the development of transplanting, so that, on some farms, it was 
practised on y 2 of the area under rice. 

Most of the transplanting is effected in new rice-fields which allows 
of a good hay crop being obtained the same year, but it is also practised 
after rye, or rape grown for seed, or after wheat harvested at the, 
be ginn ing of July, the early Dellarole variety of rice being trans¬ 
planted towards the middle of the month. An interesting experiment 
was made at Morimondo (Abbiategrasso district, Province of Milan) 
by M. Tagi<iabue, who transplanted rice after having obtained a good 
crop of grass, and bred mirror carp in the rice-field (i). 

The average increase in the return obtained by transplanting the 
rice, as compared with the ordinary method, was from 7 to 8 quintals 
per hectare. In addition, the kernels were heavier, and the panicles 
ripened more uniformly. Therefore transplanting is much to be recom¬ 
mended, especially for seed-rice. 

II. — Report of the Prize Competition opened in 1920 by the 
" R. Stazione sperimentale di Risicoltura ” of Vercelli for the rice- 
growers who were most sedulous in the field selection of seed-rice. 

The keenest farmers carry out 3 successive selection operations 
in the field, removing any panicles that are mal-formed, or belong to 
other varieties, and thus prevent all chance of degeneration. The 
seed used for these fields of selected rice is usually hand-picked in the 
selected fields by expert workers, who choose, panicle by panicle, the 
kernels that are finest and largest, and borne by vigorous plants that 
give good yields. 

The Cabrini method of cultivation (2) gives good results in pro¬ 
ducing seed-rice, plants thus obtained being vigorous and productive, 
with well-shaped and well developed panicles and large heavy kernels; 
in addition they were more resistant to lodging. 

The crops obtained from transplanted rice were also most satis¬ 
factory. 

1114 - Experiments in Lentil-Growing in Upper Italy. — Bonasera, c. (r. istituto 
tecnico di Novara) in CiornaU di A ricoltura della Domenico), Vol. XXXI, No. 36, 
p. 2So. Piacenza, September 1021. 

The author, having noticed for some years that lentils were not 
much used as an article of human food in Upper Italy, and hence little 
grown in fact, attempted to find out whether this neglect was due to un¬ 
favourable conditions of soil and climate. He found that the conditions 
obtaining were in fact most suitable to the lentil. 

By sowing lentils in the experimental kitchen-garden attached 
to the “ Scuola di Agraria e Estimo ” of the Royal Technical Institute 

(1) See R. April 1921, No. 422. (Rd.\ 

(3) See R, April 1921, No. 45*; R r June 1931, No. 634, (#*.) 
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at Novara, at the rate of 1.18 hectolitres per hectare, and cultivating 
it in the usual way (which he describes), the author obtained 20 times the 
seed used, that is to say, 24.62 hectolitres of seed, and 18 quintals of 
straw per hectare, which at present prices, leaves a considerable margin 
of profit. From an investigation of the data furnished by several 
workers (A. Feecint, Lezioni di agraria , Vol. II, Jesi, 1918; C. I/ctmia., 
Estimo rut ale 3rd edition. Catania, 1919), the author discovered that 
the ratio of the money value of the gross return, to production cost 
is as 1: 0.73 for pulse crops. 

In order to protect .lentils against Bruchus signaticornis, they 
should be sterilised by heating to about ioo° C. They must be placed 
in thin layers, and carefully turned over. 

Some investigators object to this treatment, alleging that it makes 
the lentils difficult to cook, but the author shows from the results of 
his own experiments, that there is no foundation for this statement. 

1115 - Cultivation of *Dolic” in the Open Field. — makvilu, v., (istituto Agncoio 

Bonafous di I^ucento, Toxin), in the Giornale dt Agricoltura deUa Domenico,, Vol. XXXI, 

No. 19, pp 147, 2 figs. Piacenza, May 1921. 

The general name of “ dolic ” is applied to 3 species, each containing 
several subspecies, viz., 1) Dolichos sesquipedalis (asparagus Dolichos); 
2) Dolichos Catjang , or Vigna Catjang ; 3) Dolichos unguiculatus or 
Vigna sinensis, known as the cow pea, unguiculate Dolichos, or Blackeye. 
The last group is the one most cultivated in the United States and in 
South Europe (Greece, Italy, Provence, Spain and Portugal). In the Unit¬ 
ed States, it has spread rapidly throughout the wheat belt. The best forage 
varieties grown there are:— Whip poor Will, Iron, New Era, and their 
hybrids Brobham, and Groit, and those most suited for human consump¬ 
tion, are. Couch, Cream, California Blackeye, Extra Early Blackeye, etc. 

When cultivated for seed, the cow-pea is grown like the French bean 
with the same rotation, fertiliser, and treatment, and like it is sown 
from 4-6 cm. apart, with a space of 80-90 cm. between the rows. If in¬ 
tended for forage, it is grown as a catch-crop, and broadcast at the rate of 
80 to 120 pounds per hectare, the seed being covered by means of a cultivator, 
or harrow. In order to obtain a large amount of forage for silage, the 
cow-pea is associated with Caragua maize, millet, or amber sugar-sorghum, 
being sown broadcast between the rows of the cereal. 

An excellent combination for hay production, or pasture is cow-pea 
grown with soja (Sofa hispida), as was discovered by the author in his ex¬ 
periments at the Agricultural Institute of Uucento (Turin). Twice as 
much seed is needed for the latter crop as for the former, and a variety 
of soja with strong stems must be chosen, in order that it may act as a 
support for the cow-pea. The hay thus obtained is very nourishing. 

1116 - Pearl Millet (Pennisetam spic&tum) in Brazil. — Gabbato, c. (Experiment 

Station of Viamao, Brazil}, in UAgricoltura calonialc, Vol. XV, No. 7 , pp. 372-373* 1 table. 

Florence, July 1921. 

The author has grown pearl millet (Pennisetum spicaium) at the Exper¬ 
iment station of Viamao (Porto Alegre, Rio Grande do Sul, Brazil), 
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from seed obtained from the United States. This forage Gratninea, although 
of African origin, did very well in Brazil. 

It grows rapidly and attains a height of 2 to 5 metres. Cattle and 
horses eat it readily both when fresh and made into hay. The hay takes 
rather long to make, as the culms of pearl millet contain a great deal of 
water (75 to 80 %). * 

The highest yields are obtained on rich, alluvial soils, but it will grow 
on most soils. The seed-bed is prepared in the same way as for maize, and 
the millet is sown in the spring, from 80-90 cm. apart, the distance between 
the rows being 15 cm. About 4 kg. of seed is thus used per hectare. Should 
the pearl millet be intended for hay, it must be sown closer or broadcast, 
in order to prevent the culms becoming too thick. From 2 to 5 cuttings 
a year can be obtained, according to the dampness of the soil. In order 
to encourage the millet to throw up fresh stems, it must be cut to within 
10 to 15 cm. above the collar. 

A plot sown on Nov. 17, 1920 at Viamao, was ready for cutting the 
first time on February 23 (although the season had been somewhat dry), 
and yielded 49 285 kg. of ggreen forage per hectare. 

11x7 - Bromas brachyantheca > a Brasilian Winter Forage Plant. — de Ar- 
rxjenda, J. in Chncaros e Quinta cs, V 61 . XXIV, No. 2, pp. 97-98. S&o Paulo, Au¬ 
gust is, 1921. 

For the last 5 years, the author has been growing in the State of Santa 
Caterina, Brazil, a Gratninea for winter forage at an altitude of 4000 feet. 
The plant, which he found wild in his fields has been indentified by 
Dr. Kttomann (Agrostologist), as Bromus brachyantheca Doell. The 
author states that this grass is resistant to cold, &nd that he is well 
satisfied with the good crops he has obtained. 

11x8 - Experiments in GrowingLuceme on Dry Soils in Italy. —11 CoUwatore, voi. 56, 

No. 21, pp. 81-83, fig. 1. Casale Monferrato, July 30, 1921. 

It is generally believed that Gramineae are the best forage plants for 
cultivation on dry soils. Dr. A. Mannarini, Director of the Cattedra ambu- 
lante di Agricoltura di Uecce, has, however, demonstrated that certain va¬ 
rieties of lucerne, such as the Peruvian and Arab varieties which have 
been widely tested in the United States Agricultural Experiment Stations, 
succeed very well in the district of Uecce. Of the other Ueguminosae 
which he tried. Trifolium alexandrinum , and the kidney vetch (Anthyl- 
lis mdncraria) gave a negative result. The substitution of Leguminosae 
for Gramineae as forage plants is a very important matter, for the former 
enrich the soil, whereas the latter impoverish it. Further, the nutritive val¬ 
ue of Uegunoinosae as a fodder is much higher than that of Gramineae. 

On January 10; 1920, Mannarini sowed the Peruvian, Arab and 
ordinary varieties of luoeme for purposes of comparison. The first cuttings, 
on May 30, amounted to 155,102 and 49 quintals per hectare, respectively. 
From that date, until the beginning of September, there was a persistent 
drought; nevertheless, the two first varieties were ready for cutting a 
second time, whereas the growth made by the latter was entirely negligible. 
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1119 - Dolie as a Forage Crop. — See No. 11x5 of this Review. 

1120 - Experiments in Flax-Growing In France. — De Vilmorin, j., in the Comptes 
rendus de VAcadimie d' Agriculture, Vol. VII, No. 0 , pp. 3Q7-403. Paris, April 27, 1921. 

With a view to intensifying flax cultivation in France, the Intenninis- 
terial Flax Commission appointed by the decree of January 24, 1918, de¬ 
cided in conjunction with an Agricultural Sub-Commission of which the 
author is a member, to plant experiment fields with the flaxes grown in 
1918 in the collection of Messrs Vilmorin. 

In 1920, three types of flax were sown at Verrieres in plots of r sq. m. 
on Apiil 1, 2 kg. of seed being used per are (100 sq. metres). The collec¬ 
tion consisted of 63 varieties. 

Subsequently, the Agricultural Office for the Northern Region decided 
to establish an Experiment Station at Vattetot-sous-Beaumont near Goder- 
ville for the improvement of flax in the Seine-Inferieure. To this Sta¬ 
tion, which was under the direction of M. Thierry, the author sent 100 gm. 
of the seed of each of the varieties of flax that were considered the best 
at Verri&res. 

The straw of these different kinds was sent to the Manager of Messrs. 
Feiuxlette's factory at Goderville, who reported upon it as follows 

Tensile strength. — This was high, and nearly equal in all the 
samples of tow; No. 269 (common variety with white flowers) was how¬ 
ever a little inferior in this respect to the others. 

Length. — Almost all the varieties were of good commercial length, 
70 to 90 cm., only a tew being too short and therefore excluded. Other 
qualities being equal, a flax of 60 cm. is worth about 25 % less than one 
of 80 cm. On the other hand, Nos. 228 (Pskoff flax, Verri&res line) and 
241 (selection 1803, Washington), which are over a metre in length, 
are a litt.e too long. 

Quality and commercial vaeue. — The tow is usually coarse, 
and harsh to the touch. If we class a 1914 sample of flax from Caux at 
20, as representing the best Courtrai quality, the following varieties may be 
placed in the first class Nos. 228 (Pskoff, Verri&res line), 241 (Selec- 
lection 1803, Washington), 270 (with yellow seeds, Verri&res Hne), and 232 
(Japanese D. D. Leitch) as having sufficiently flexible straw to make 
fairly fine warp threads, probably No. 60, which on account of their textile 
strength, should comb well. This quality would certainly be much appre¬ 
ciated at the spinning-mill, and such flaxes would have a ready sale, 
and are marked 15. Nos. 228 and 241 have yielded respectively 231 and 
209 gm. per square metre, which would mean a large return per hectare. 

The second class includes the fairly good qualities marked 12 to 9; 
they are in order of merit, Nos. 223. 229, 238, (Dakota No. 52), 240 (Da¬ 
kota No 114), 231, 242, 243, 245 (Irish flaxes, Feuillette group). In the 
third class, there follow in descending order. Nos. 293 (Dutch with white 
flowers), 253, 224 227, 247, 248, 267 (Royal with white flower), 268, 244 
(No. 5 Irish, Hunter’s Selection) and 225 ; all these flaxes are marked 8 
to 7 as their fibres are strong and coarse. The fourth and last class consists 
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of the "too short” groups with the exception of No. 235 (Canadian, 
Crawford), which is second to none in quality, and would be ranked among 
the best flaxes, if it were 75 cm. in length 

Flaxes No. 228 (Pskoff Verrieres line), and No. 241 (selection 1803) 
belong to the most approved industrial type as they strip and ret well. The 
Manager of the GoderviHe factory considers them superior to all the other 
kinds from the point of view of tow production. 

The winter and spring flaxes from the district oi Cremona, Italy, which 
are very short but of fine quality, proved unable to withstand the cold of 
the Parisian dimate. They were tested in the south-west of France by the 
Director of the Agricultural Services at Mont-de-Marsan, but only one 
escaped injury by frost, resisting a temperature of — io° C ; this survivor 
presented a flourishing aspect in April. 

The collection being a large one, the author was able to make some 
genetic observations 

Correlation does not always exist between the colour of the seeds, 
flowers, and pollen. 

Most brown-seeded varieties have blue flowers and pollen, but there 
are also plants with brown seeds, white flowers, and blue pollen, while others 
have brown seeds, blue flowers, and yellow pollen. On the other hand, 
plants with yellow seeds and yellow pollen invariably bear white or 
pink flowers, or else flowers tinged or veined with blue. 

In reply to M. Hitler's questions, the author states, that as a rule, 
the seed-yield is not correlated with the value of the tow. The Goder- 
ville hot-water retting process is used. Flax is grown at Verrieres for its 
fibre and not for seed to supply the oil factories. Nevertheless, the author 
is of opinion that France, and Western Europe in general could grow 
flax yielding as good a linseed oil as any produced in Russia. 

H21 - Hemp Stalks As a Raw Material For Paper Manufacture. — rassow, b., and 

ZschekTderlbc*, A., in the Zeitschrift fur angewandte Ckemie, Year XXXIV, No. 41, 

pp. 204-206. I/eipzig, May 24, 1921. 

A chemical study dealing with the use of hemp-stalks as a cellulosic 
raw material. 

According to Schwalbe and Becker, the bast fibres of hemp contain 
51.7 % of cellulose; the authors show that this figure is too high, pro¬ 
bably because what the former investigators call “ pure cellulose '* is in 
reality mixed with lignin. 

The authors have analysed two different samples of hemp fibre (the 
first obtained by ordinary retting and the second by retting in a io % solu¬ 
tion of sodium carbonate. Carrying out the process used by Schwax.be, 
but adopting more accurate methods of analysis, they found the per¬ 
centage composition of the dry matter to be as follows Ash 1.25, 1.51 ; 
fats and resins 2.85, 4.26; furfurol 14.18, 14.37 l pentosans (including 
those of the crude fibre) 40.57, 40.43; lignin 23.33, 22.08. 

In order to obtain a cellulose free from lignin and oxycellulose, the crude 
fibre must be treated with chlorine (i or 2 bubbles passed through per se- 
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cond for periods of half an hour), the product being washed each time with 
a 1 % solution of caustic soda, which is preferable to sodium sulphite. 

Hemp bast, when heated for 12-13 hours at 140® C.-150 0 C with 
4 % sulphite yields a paper pulp, which bleaches well, is of good appear¬ 
ance and contains 93 to 94 % of crude cellulose, with 10 % of pentosans. 
The results obtained with more concentrated solutions of sulphite were 
less satisfactory. 

A product richer in pentosans can be obtained by other methods. 

The composition of the stalks of flax and of hemp is very similar, but 
the first have a smaller pure cellulose content (37.05 as against 40.57 %). 
Hemp stalks are thus more suited than flax as raw material for making 
paper paste. 

Coniferous timber contains much lignin and few pentosans, thus 
being just the opposite of the wood of dicotyledons. The authors suggest 
that perhaps pentosans are intermediate products in the natural synthesis 
of lignin. 

1122 - Th© Aromatic Plants Of Algeria. — BatiaiTdier, J. A., in La Parfumvrie Moderns 
Year XIV, No. 6, pp. 109-111. Eyons, June iq2i. 

Climatic conditions in Algeria are particularly suited to the cultivation 
of aromatic plants though up till now the industry has made very little 
progress. Many of the plants which abound in Morocco (1) are also found 
in large quantities in Algeria, but in addition to these, others are here enu¬ 
merated and the list as it stands includes the following 

Ranuncuiaceae. — Clematis vitalba and Ranunculus buUatus. 

CrtjCiferae. — Matthiola spp. and Cheiranthus spp. etc. 

Vioiaceae. — Viola odorata. 

Geraniaceae. — Pelargonium spp. 

Rctaceae — Rut a montana , R. Chalepensis amd R. bracteosa (high 
methylheptylic and methylnonylic cetone content), HaphphyUum ( Apia - 
phyllum) tuberculatum. 

Aorantiaceae. — These are more utilised for their fruits than for 
aromatics but exception is made in the case of Citron and Bergamotte. 

Anacardiaceae. — Pistacia Lentiscus I/, and P. Tcrebintkus L- 

I,EGUMiNOSAE. — Retama Bovei, abundant in Ain Tedel&s near 
Mostaganem, easily cultivated and forms well developed bushes, Spartium 
junceum, Melilotus macrocarpa DR., Acacia Farnesiana and other 
Acacia spp. 

Rosaceae. — Roses are grown only for their flowers, Primus Lauro - 
cerasus (= Cerasus Laurocerasus) , for distillation, apricots, plums, Japanese 
medlar, etc. for benzoic aldehyde. 

Myrtaceae. — Myrtus spp., Melaleuca spp.. Eucalyptus globulus . 
Some years ago several tons per annum of Eucalyptus essential oil were 
produced but the industry has gradually died down and the old E. globulus 
trees have been utilised during the war as wood fuel for railway trains. 


(1) "Aromatic Plants in Morocco See it. Nov.-Dee. 1920, No. 1115. (Ed.) 
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CUCURBITACEAE. — CuCllWlis Spp 

Umbeleeferae. — Ptychoiis ammoides, abundant on the plains. 
Pi. atlantica , — rare. Conundrum spp. Daucus Rebondii Cosson, rare 
(odour of aniseed), Ammodaucus leucotrichus , abundant in the Sahara. 
Rubiaceae. — Asperitla odorata — forests of Babors. 

Compositae. — Artemisia Herba-alba, abundant on the Hauts- 
Plateaux, A. atlantica Cosson, on the mountains in the South. A * arbor- 
escens , A. absinthium, var atlanHca, Warionia Saharae Cosson and Beutham, 
Pulicaria Mauritania Cosson, Periderea fuscata , Rhaponticum acaide. 
Oeeaceae. — Jasminum spp. 

Eeaeagnaceae. — Elaeagnns angustifolia. 

Tabiatae. — Lavandula Stoechas, L. dentata, and L. multifida, 
Mentha spp., Thymus spp. T. Fontanasii , abundant in the Dahra and else¬ 
where, T. capitatus , Origanum floribundum , Rosmarinus officinalis , Melissa 
spp.. Calamintha spp.. Salvia officinalis , Zizyphora hispanica , Saccocalyx 
spp., Satureia spp. 

Verbenaceae, Ftee agnus-castus, Lippia Citrodora (cultivated on a 
large scale at Boufarick). 

I/Auraceae — Lauras nobilis , Cinnamomum Camphor a. Camphor 
promises to be a rising industry in Algeria. M. TrabuT has grown camphor 
from seeds obtained from Formosa with complete success, the camphor 
being of equally good quality as that produced in Formosa. 

Coniperae. — Cedrus spp., Pinus halepensis , Juniperus nana , J. 
ihurifera. 

Amaryeetdeae. — Narcissus spp., Polianthes tiibcrosa. 

Irideae. — Iris stylosa , I. palescens, Freesia spp. 

LmiACEAE. — Asphoddus acaulis, Liliitm Candidum, Smilax spp. 
Orchidaceae. — Aceras anthropopJiora, Spiranthes autumnalis. 
Orchis fragrant . 

The author admits that this list is doubtless incomplete, but considers 
that it includes practically all the plants at present utilised for aromatics 
in Algeria. 

1123 - Improvement in the Cultivation and Yield of the Walnut Tree in France.— 1. 

E,AucxLSorf C., in U Alimentition modcine et les IndusUics annexes. Year XIX, New Se¬ 
nes, No. 16, pp. 233-238,1 diagram Pans, July 1921. — II. IUOOX&RO, E. (Agricultu¬ 
ral Engineer, Agriculturist at Chantesse Isdre), Preparation des noix pom le commerce, 
in the Anmles de ta Science A mnomi v*c. Year 38, Series 6 ,No. i,pp 1-9. Paris, Januaiy- 
Febmary 1921. 

On the average, the annual walnut crops of the chief producing 
departments (Charente, Correze, Dordogne, Isere, Lot) may be estimated 
at 350 000-360 000 metric quintals. The so-called “ Grenoble ” and “ Cer- 
neau du Dauphine ” varieties are especially celebrated. 

Table walnuts are grown on both banks of the Is&re, in the Saint-Mar- 
cellin district; the Mayette ” variety from Moirans to Vinay; the f c Pa- 
risienne ” from Vinay to Saint-Marcellin, in the plain on the left bank of 
the river; the “ Pranquette " on the slopes of the right bank, and the 
rt Chaberte ”, or " commune ”, on the Bizoir plateau from Voiron to 
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Lyons. The selected kernels (cerneaux secs) of the ordinary variety are 
sold, packed in cases of 25 kg., to confectioners. The Department of Corr&ze 
(and chiefly the Cantons of Messac and Beaulieu, Brive district) produce des¬ 
sert walnuts and oil-yielding walnuts. 

In normal times, the consignments are dispatched chiefly from the Sta¬ 
tions of Brive, Objat, Agyen-Juillac, Tuxenne, Quatre-Routes, Vayrac, 
Bretenoux and Tulle. 

In the-Dordogne, the nuts are gathered, when semi-hard and quite 
hard. The first are sent to the oil factories, the favourite varieties being 
" Nogarelle ”, large well-shaped nuts, “ Redon de Montignac ”, and 
Noix de Brantome, which are of average size and first quality. Of the 
hard-shelled varieties, only one " Conturas ”, or “ Conduras ”, known 
also as “ Come de mouton ”, is exported. This is an excellent dessert 
walnut, coming principally from the Sarlat and Perigueux districts. 

The chief walnut-growing centre in the Department of Lot is around 
Gourdon, which produces about 140 000 quintals. 

Treatment of the waenuts when gathered. — In order to 
free the nuts from the fleshy mesocarp, they should be piled up in a sheltered 
damp place. Here the walnuts finish ripening, and the mesocarp rots, 
so that it is easily removed, and the nuts are spread out in a thin layer, or 
dried in a current of air. They must be turned over several times a day, 
especially when they are damp. 

The machines sometimes used to extricate the nuts are often defec¬ 
tive and work too roughly. 

When the mesocarp has not rotted off, it is removed to some extent by 
hand, and the nuts are then plunged into a corrosive solution, which re¬ 
moves the last traces of their green covering ; and are subsequently care¬ 
fully washed to free them from all trace of adds (x). 

When hulled, the nuts are washed and brushed, but axe not kept long 
in water for fear of spoiling the kernel; they are subsequently dried on 
screens, being often turned over 

At Saint-Quentin-la-Riviere (Is&re), a hot-air rotary drier has been 
installed, which makes the drying operation more rapid and regular. Huts 
thus treated remain fresh, heavy, and very dean, and have a good colour. 

In the Dauphine region, walnuts are not usually treated with sulphur, 
through they are in the Bordeaux district. The operation must be car¬ 
ried out before the walnuts axe perfectly dry, but is omitted in dry seasons, 
when there is no fear of mould. It is perfectly innocuous. At Bordeaux, the 
nuts are treated with sulphur at once after they are gathered, so as to take 
advantage of their rather damp condition which makes it unnecessary to 
wet them further. As soon as the sacks of walnuts arrive, they are placed 
in a good sized tank, which is completely covered, no opening being left. 
In the centre of the tank, sulphur-candles are lighted, the number depending 
upon the quantity of sacks to be fumigated. 


(1) At the Second International Congiess for the Suppression of Adulteration held in 
Paris in 1909, a vote was passed prohibiting the use of acids for this purpose. 
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In order to remove the particles of mesocarp, the walnuts can be 
brushed under water, or else, which is preferable, exposed to the action of 
steam for i or 2 minutes, then rapidly brushed under very hot water to 
which has been added i to 2 % of carbonate of soda. 

Experiments made of recent years have proved that Eau de Javel 
bleaches the nuts better than sulphur fumes. In order to prepare Eau de 
Javel, 20 gm. of dry chloride of lime at 90° C are mixed with 600 gm. of 
water. Then 40 gm. of crystalline potassium carbonate are dissolved in 
300 gm. of water and the two solutions are well mixed, and filtered after 
settling. The Eau de Javel is sprayed over the spread out nuts, which 
are afterwards washed very quickly in carbonated water, and finally, ta¬ 
ken to the drier. The dry walnuts are kept in boxes ox sacks in a cool 
place, and protected from drought or damp. 

In order to prevent the origin of the nuts being wrongly stated, syn¬ 
dicates of growers have been formed in the Isfcre, especially in the arron- 
dissement of Saint-Marcellin. 

II. — The walnut-tree occupies an important place in French agri¬ 
culture, a large number of nuts being exported, especially to the United 
States. From 1885-1916, the total walnut production of France varied 
from 210 000 to 1 590 000 quintals, being usually between 500 000 and 
800 000. In 1916, the export of walnuts rose to 172 432 quintals, worth 
nearly 30 million francs, a& against the total value of some 22 million francs 
for all the other exported dried or fresh fxuits and fruit products. 

Since 1885, walnut production in France has steadily decreased, fall¬ 
ing to one half in 25 years. 

As the walnut is a very important article of export, the author sug¬ 
gests that walnut-trees should be specially protected in France, and studies 
the following questionsHow can these trees be protected, and their 
cultivation improved ? What measures could be adopted by the State 
for safe-guarding the trees, increasing their returns, extending the area 
planted, and retaining the foreign market? 

Protection or walnut trees. — This does not mean preventing 
the voluntary destruction of the trees, for since the value of the annual crop 
is practically equal to the sum which the wood would fetch, no owner of 
* good walnut trees dreams of cutting them down. The State, however, 
might improve and facilitate the cultivation of the walnut. 

The increase of the yield, the improvement of the varieties, the adop¬ 
tion of rapid methods of cultivating the soil of the plantations, the selec¬ 
tion of suitable fertilisers, instruction in grafting, and the search for good 
stocks, are all matters requiring scientific study in order to effect any real 
improvement, but the research work can be carried out as well on the land 
as in the laboratory. 

I4ttle is yet known as to the conditions of climat e and of soil moisture 
most adapted to the walnut, the stocks to be chosen for grafting, the method 
ot transplanting, the spacing of trees when planted out, and the amount the 
trees should be pruned. 

The maintenance of the son, m walnut plantations. — A fairly 
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large number of cultural operations is needed to keep the soil in a relatively 
friable condition and destroy the weeds. 

In the regions of small holdings, which are the chief centres of walnut 
production, the labour crisis calls for an adaptation of motorculture, and 
the study of special tilling machines, for with an ordinary plough or tractor 
there would be a great risk of cutting the roots of the trees. The pre¬ 
paration of the soil for the crop (superficial cleaning), can be done by 
means of tractors. Further, it is necessary that the large amount of 
labour necessary for the short picking season, which is very difficult 
to procure, should be better organised and supervised. 

Combating animat, and riant parasites. — Nearly every thing in 
this direction still remains to be done. Insects make the nuts “ maggot 
ty ”, fungi, of which the most dangerous would appear to be Armittaria 
mellea, attack the roots and the living portion of the trunks, or destroy the 
wood, so that they soon become hollow. Little is known of these parasites and 
still less of the way of combating them. When trees are removed that have 
died from the attacks of fungi, the soil in which they have been growing 
is never disinfected, and yet growers state that young trees planted to 
fill up gaps in the walnut woods rarely survive. 

Preparation op walnuts porsaie. Waxnut kernels and on,. — 
It is necessary to study the machines used for the different opera¬ 
tions to which the nuts are subjected after being gathered : washing, sort¬ 
ing, sulphuring, drying. The apparatus devised for the treatment of co¬ 
lonial fruits might be adapted to breaking and shelling the walnuts. The 
manufacture of oil, and especially of oil that does not soon turn rancid, are 
subjects for careful study. The commercial side of the question (growers 
syndicates, the sale and transport of nuts) is also worthy of attention. 

Perhaps wood industries could be started on the spot, so as to turn to 
good account the large quantities of walnut wood that is now actually lost, 
or used for fuel. 

The author advises the formation of a special organisation for the study 
of the walnut-tree, the founding of a “ Station for the study of the walnut 
tree ”, equipped with chemical and pathological laboratories, an obser¬ 
vation field, and an experiment field. 

1124 - The “Fuciietta” Cherry in Italy. — priganti,g ,in uItalia a<*ricoia. Years*, 

No. »S pp q11-247. 1 plate. Piacenza, August is, 1021. 

The export season for fresh Italian fruit opens with the consignment 
of cherries. These are not only sent in their natural condition, but also 
after having been bleached with sulphur dioxide. 

Bleached cherries are a special industry in Campania and the province 
of Bari (1). 

It may be said, that each region of Italy has its special varieties of 
cherry; some of these are of excellent quality, for instance “ Imbriani ”, 
which Messrs Cntio have made well-known of recent years in Campania. 

11) See R . Feb. 1921, No. 208. (Erf.) 
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The fruits of this variety, axe firm, of average size, and have pink pulp 
and small stones ; they are well adapted to bleaching. 

The most common of the varieties grown in the Province of Bari 
is " Fudletta The tree is remarkable for its very vigorous growth, 
which it long retains, and its constant crop whenever it is able to mot 
well, as it does in the district of Bari, where the soil consists of the “ terra 
rossa " (red earth), and the calcareous subsoil is traversed by many cracks. 
The chief characters of this variety are as follows : 

Branches strong, oblique, only growing horizontal in old trees. 

Leaves elliptical, 6.5 cm., broad, and 18 cm. long (the petiole represent¬ 
ing 5.5 cm.). Edges with small pointed teeth, the apical tooth being much 
the longest and sharpest. Vein distinct on lower surface. Blades glossy, 
deep green on upper surface, of a lighter shade on lower surface; smooth. 
Petiole slender, cylindrical, present on both sides ; at the beginning of the 
blade are two elongated, deep-red glands. Petiole slightly grooved. 

Flowers many in number, white, open the first fortnight in March. 

Fruits subspherical, depressed on the upper portion, bright ruby red 
and glossy when quite ripe. Average diameter 2.7 cm.; average weight 
9 gm.; borne on a peduncle 3.5 cm. long on an average. Stone small ; 
pulp very fleshy and white. Taste sweet, slightly acidulate. 

Ripening in May after the 10th of the month; exact date depends on 
the exposure and altitude. 

1125 - The Mango Tree in Costa Rica. — BoUtin de la Cdwara de AwulUtra de Costa 

Rua , No. I, pp. 9-11. San Jos€ de Costa Rica, April 1921. 

The mango-tree was imported into Brazil from India in the eighteenth 
century, and spread from the former country over all tropical America. 
It grows very well at Costa Rica; sometimes attaining the height of 20 
m., though usually it is from 8 to 10 m. high. The tree requires no special 
attention, and continues to bear fruit regularly for many years. It seems 
subject to no disease. 

The mango adapts itself to the most different climates, but a really 
dry season is necessaiy for the ripening of its fruit. For this reason, the 
best Costa-Rican fruit is produced in the Departments of Alajuela, Gua- 
nacaste, and Puntarenas, where the altitude is always below 1000 metres. 

The tree is grown from seed, the only selection practised being the- 
choice of the seed from the finest fruits. 

Shield-grafting is common, but does not give entirely satisfactory 
results; it would be better to replace it by in-arching combined with the 
progressive removal of the portion of the scion that re mains below the 
graft-callus. 

Good crops of excellent fruit are produced, especially in the western 
areas of the oountiy. 

1126-The* Maran6n »(Spondi*s duleis) in CostaJRiea. - BoUtin de la cdmara da 
A$rictdt*m de Costa Rtca, No. 1, pp. 14-16. San Jos6 de Costa Ri«a, April 1931. 

The mamnon (Spondias dtdcis) is one of the most highly-prized and 
valuable fruit-trees of Costa Rica. It grows to the height of 4 metres,. 
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and is unexacting and very hardy,, doing well even on stony slopes, 
and not harmed by the presence of weeds or the grazing and treading of 
animals that crop the grass beneath the shadow of its leaves. The fruit 
is however, more plentiful when the orchard is carefully tended, that is 
to say if it is ploughed 2 or 3 times a year, lime and ashes being applied 
to the soil, the trunks limewashed, and the ground irrigated several 
times, if possible. 

The tree is raised from seed. The seeds are sown 4 metres apart in 
a square; should the quincunx arrangement be adopted, 1 hectare can 
bear 700 trees ; fruiting begins in the fourth year. 

Old trees cut down to a little above the root-collar throw up fresh 
shoots, and produce a good crop for some years. The fruit is a drupe of 
lemon-yellow colour and may attain the size of a lemon. Part of the 
crop is exported, the rest is either consumed locally or used for making a 
delicious liqueur. The. seeds are used in the manufacture of preserves. 

1127 - New Vine Stocks in Italy. — ZASfoxn, I*., in the Giornale rinicolo it lUanOj Year 47, 

No. 33, pp. 323-325, 2 figs. Casale Monferrato, August 14, 1021. 

Among the vine-stocks created of recent years, the author mentions, 
as having apparently given good results. No. 5, BB Kober (Berlandieri x 
Riparia), and the two hybrids obtained'by M. Pirovano, of Vaprio d’Adda 
(Province of Milan), viz. 2-59 P., and 1-37 P. 

The first is the best of the Austrian vine-stocks; it was selected by 
Prof. Kober, Chief Inspector at the Ministry of Agriculture at Vienna. It 
has been widely used in the reconstruction of vineyards in Austria, where 
it is as popular with the vine-growers as Telechi No. 8 B. It does 
best on very calcareous {7 %), and on damp soils, but has also grown 
well for 20 years on (days. It has much grafting affinity with a large num¬ 
ber of vines, causing them to produce an earlier and larger crop. 

The Pirovano hybrids described by the author are distinguished by 
their vigour, and their resistance to lime, drought, phylloxera and fungoid 
diseases. 

1128 - Notes on the Exploitation of the Forests of the Equatorial Regions. — 

Tout£e, in the Comptes rcndits de l'Acad l mic [d?Agriculture de France Vol. VII. No. 2+ 

PP- 545 - 554 . Paris, June 22, 1921. 

The author gives practical data showing that though a given region 
may be rich in forests, it does not always follows that the exploitation well 
be as remunerative as might be expected. This is generally the case when 
the forests are difficult of access, and without roads, and especially in those 
of the Equatorial regions where the many different species growing in a 
confused mass (as many as 150 may be counted on an average in an ordinary 
felling zone) differ greatly in quality and value. In such places, felling, 
classification and removal are very costly, even in forests traversed by 
a railway, since the belt to be worked may be as much as 200 m. in width 
on either side of the line. The freightage, increased by the cost of convey¬ 
ing the timber from the forest to the train, and thence to the port, becomes 
prohibitive. 
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The author draws attention to the clearing methods adopted by * 
the natives, who after felling the trees on a given area, pile up all the 
wood thus obtained and allow it to dry, subsequently setting fire to it, in 
order to bum the trees which they are unaWe to cut down. All the clear¬ 
ing so made they cultivate, until the ground is entirely exhausted, when 
they and the whole village ungrate to another freshly cleared space. This 
exhausted ground become over-run by the “ parasolier ” (umbrella-tree) 
a tree which prevents the growth of more valuable species. Its wood 
is so light as to be useless for ordinary purposes, but as it consists almost 
entirely of pure cellulose it is very suitable for paper-making The pulp 
could be prepared on the spot, for in the centre of the area covered by these 
trees, there are large streams with water-falls providing many thousands of 
H.P. together with all the water necessary for the treatment of the fibre. 
Thus everything required for starting a paper factory is at hand, 

A second species of tree mentioned by the author is the mangrove 
(Rhizophora racemosa — R. Mangh'). This is exceedingly easy to fell and 
remove, for it occupies areas which are much more accessible than those 
covered by the " parasolier they are of vast extent, and form the deltas 
of rivers flowing into the Atlantic. 

Excellent railroad sleepers could be made from mangrove wood, 
for its weight would give solidity to the line. It offers great resistance to 
flexion, being twice as rigid as oak, and it is said to be almost, if not en¬ 
tirely, rot-resistant. This wood is also very suitable for making casks. 

1129 - Preparation and Use of Danish Timber. — oppekm^kn, Tiivnknmg og An- 
vendelse of Danbk Gaontree in DU lorstlnt Fors0^suaeser • Denim* k Vol I, Pt. 2, 

PP 135-211, figs, h , Vol. II, Pt 3, pp 331-361, figs r Vol V, Pt 4 pp 30 1 - 337 , figs. 2. 
Copenhagen. 1 »of», iqxi, iyju. 

Forestry tries to ascertain the amount and quality of the yield obtain¬ 
able with a view to finding out the most practical mode of working. The 
tests undertaken to this end are apart from a rough estimate, maintly bas¬ 
ed on measuiements of the trees and technological experiments, although 
certain authors from a more practical, mercantile point of view have 
made investigations into the timber products. Technological and analy¬ 
tical research give information as to the mechanical, physical, and chemical 
qualities of the wood. In the terminology of foresters the idea of " quality ” 
was once nearly synonymous with strength and durability as far as timber 
was concerned and heating power in the case of fire-wood. As all these 
qualities depend to some extent on the specific gravity of dry wood, 
the next step was to consider this — or rather the ligneous substance 
contained in a piece of wood — the standard of quality (Robert Hartig). 

In mote recent times the tendency has been to refer to thp anatomical 
structure; a comparison between spring-wood and summer-wood, the pro¬ 
portion of cavity to thickness of fibre ; that is to say the magnifying 
glass and the microscope take the place of the scale and the xylometef. 

Increment measurements together with an estimate of the age of the 
trees, show the amount oi production of wood as well as dimensions. 
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and trees are classified according to size, shape, and structure, the line 
often being drawn mainly with a view to the requirements of practical 
working. While the trees are in growth, it is generally the surface only 
that the forester is able to examine and when they have been felled and 
worked, it is but a few cuts and lengths which can be examined. Expe¬ 
rience and practice, however, together with knowledge of the structure 
of the wood, enable the forester to judge of the inner qualities from the 
outer shape and configuration, and in this respect he is assisted by his 
customers, who at least emphasize flaws and defects, while their approval 
results in greater demand and better prices. 

The manufacturer, to whom wood is his raw material, must above all 
make sure to get the most out of it in the form ot manufactured articles; 
in his estimation technical qualities will usually be of only secondary 
importance. The strict classification into specifie groups according to 
dimensions of the wood and the strong prominence given to the mere bulk 
of each class offered for sale have tempted the forester to lay the chief 
stress on formal compliance with regulations for classification, and not 
on the more essential consideration of what is in demand. It is the con¬ 
sumption now and in the futuie that is to direct felling, cutting and clas¬ 
sification of the trees as well as cultivation and tending of woods; the 
prices made will show the character of the consumption, but practical 
forestry cannot be guided by it. 

The experiments and tests discussed in the papers above quoted, are 
to show how dimensions, shape and structure — or possibly defects in 
structure — affect the amount and quality of the yield. To this end the 
raw material — trunks and piled timber — is examined much more closely 
than hitherto, and the yield obtained is divided into its various categories 
In practical forestry as also in the timber trade, stands and even regular 
forests often ought to be classified according to what characterizes the 
wood for some large area, indicating its particular use, the present state of 
the market always being taken into consideration. 

In the long run it will be best for all parties concerned that each 
seller seeks a market for his goods where their good qualities are duly 
appreciated and the inferior ones tolerated ; on the other hand, saw-mill 
and woodworking factories ought to be set up in districts that can de¬ 
liver a constant supply of suitable raw materials. 

The trunks examined are not classified according to length and dia¬ 
meter only. As the size of the knots, the decrease of diameter and several 
other characters change from root to top, a classification according to sect¬ 
ions of height is also often made so as to distinguish the butt from a series 
of consecutive sections each at a certain distance from the ground. In this 
way we learn to understand how distance between the plants as well as 
cutting and pruning affect the amount and quality of the yield. It is 
otivious that these tests may to some extent be of assistance to the own¬ 
ers of saw-mills and similar factories, especially through particulars as 
to quantity of saw-dust, chips, etc. But this is not the principal object 
but rather the construction of a more ^olid basis for the production of 
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timber, ranging from the very start of the work — selection of species 
and choice of seed — to the final preparation in the forest. Of the many 
experiments and tests the following may be mentioned (i). 

1) Staves tmde of beech-wood. — The yield increases in proportion to diameter up to 
30 Danish inches 1 Dan. inch. = 1.0207 Eng. inches.; 1 Dan. foot = 1,07 Eng. feet), 

after that decreases but reaches a new maximum at 16 D. in. Even wood of 5-6 D. in. 
diameter may yield a considerable supply of staves, but these are always narrow (2 1/4 D. 
in.). At only 8 — 10 D. in. nearly the same amount of first class staves is obtained as 
from the class of 14 — 16 in. Classifications according to shape and purity of the three 
qualities a, b, and c, prove that the amount ot interior staves increases from a to c, 
this last quality giving 30 per cent, less than of good wide staves. How the amount of 
stave-wood decreases in proportion to the distance from the ground may be learned from 
a special investigation on height sections in beech stands. As to saw dust, varying from 10 
to 1 f %. a good quality [of wood gives more than an inferior kind, and thin wood more 
than thick. 

2) Skorel-handles made of beech-wood planks. — Two trunks, 12 D. feet long, were divid¬ 
ed Into 3 sections, each of which gave 9 planks. From root to top the number of handles 
decreased as follows: 51* 43 s 43 per cent., while fox the inferior turner’s wood 4, 8 , and 4 per 
cent, was the result. The total amount of partly manufactured articles was 55, 5 * and 47 
per cent. Plank No 5 being next to the pith, 1 and 9 to the outer parts, the yield would 
be as follows: 


For planks 


Turner’s wood . 



hos 5 

Nos 4 + 6 

Nos 3 + 7 

Nos 2+8 

Nos 1 + 9 

. % 

40 

41 

54 

41 

O 

■ - % 

3 

6 

4 

7 

22 

In all . . ° 0 

43 

47 

58 

48 

%% 


The maximum of yield is thus far from the pith, planks 3 M 7 , although narrow and 
sloping at the sides, but knotless and of regular structure. 

3) Bottoms for shoes made or beech-wood butts .—18 trunks, diameter 21-40 cm., were di¬ 
vided into 3 sections according to diameter, and each of these into 3 classes according 
to quality. The number of bottoms is S-12 per cent., leaving some inferior timber. The 
loss cm the small butts consists mainly in bottoms for small foot-wear. The bigger the 
butt, the greater amount of large bottoms for grown-up people. 

t) Spokes made of oak butts — 16 trunks, averaging 18 D. feet in length, were cut 
into spofoes, 2 D. feet long, after having been divided into 3 sections : root trundle, trundles 
nos. 2-5 and trundles nos. 6 and upwards. In each section trundle* of more and less than 
25 cm. were kept apart, and the two upper ones were divided into 3 qualities: 7, b } and c. 
The yield wa* as follows: 


(x) Cf, A. Oppe rmamt. True og andre Skovprodukter, chap XVI, K^penhavn, 19x1* 
16. (Ed.) 
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Spokes, per cent, in the trundles 1 Spokes, per cent* quality 


X. Root Trundle .... 


, under 25 cm. a 

over 25 cm. 

J 

firsts 

I seconds 


34 

48 

l 

I 

78 

1 

22. 

if) 

44 

50 

1 

i 

) 

63 


g 

I 

40 

0 

47 

37 

37 

1 

(*> 

6 

40 

40 

s 


1 

58 

3* 

44 

42 

29 

37 




Hie top section gave a nn mber of seconds, and they weie mostly small. The proportion 
between firsts and seconds does not vary much in the same class divided according to width 
and quality; the loss in section in is due to the fact that it contains a proportionately 
large amount of inferior wood. The knotless part of the heart-wood of the trunk forms a 
shell, the thickness of which decreases greatly towards the top; the knotty part has the 
shape of an inverted cone. 

5. Handles for implements, made of ash butts. — 62 small butts 86-180 c m. long , 
were sorted into 3 classes according to diameter, and these again according to quality into 
classes a, b, and r. The butts were cut into square poles, 1 5/8 X 1 3 /fi im, to be turned 
into handles for implements. The yield in metres per m 3 was as follows: 


Diameter and quality of the butt 


Yield at poles, 

m. per m.* 

under 30 cm. | 


30-33 cm. 


over 35 cm. 

l 

1 * 

1 r~ 

b » c 

« 

b 

c 

- * 1 

1 

b 

Firsts.. 

X92 

77 32 1 

202 

109 

1061 

1 226 1 

216 

Seconds ... 

36 

133 79 , 

I 

31 

83 

691 

19 

1 

51 

In all - . 

2*8 

\ 

1 » 

*18 111 

1 

*33 

If* 

1 

ITS 

1 

1 *4S 

*1C 


It is evident that the quality of the butts is fully as important as the dfan»w««wg; first 
class butts of less than 30 cm. yield better results than seconds of more than 35 cm., and 
first class butts yield a much larger amount of first dass poles, but fewer second class 
than butts of an inferior quality. 

6} Boards made o f spruce butts . — 80 butts, 12 D. ft, long, 12-36 cm. in diameter, 
were cut into boards, after having been divided into 7 classes according to diameter. The 
yield of unassorted boards increased hut little in proportion to the diameter of the butts, 
but the thick butts yielded fewer boards of an inferior quality and many more goodsquar- 
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ed ones. The butts of each class according to diameter were subdivided into classes a 
art/! b acco rdin g to quality, with the following average results: 

a) Squared boards 49*0 per cent., inferior boards 10.4 per cent., in all 59.4 per cent. 

h) , , 44.6 » » » » 10.4 » » » » 55 .o » » 

Of the entire lot of butts the results were: 54.2 per cent, boards, 31.1 per cent, waste 
products, 14.7 per cent, saw-dust. 

7) Height Sections of sbruce trunks. — 15 spruce trunks 48 I>. feet long were divided 
into 4 hei ght sections so as to yield 15 butts of each. The amount of unassorted boards 
decreases but little in proportion to height, but the amount of squared boards from the 
2nd section was twice that of the 4th. By sorting the squared boards according to qual¬ 
ity, the inferior goods from the four sections were found in the following proportion : 35^ 
82, 78, 87 per cent. The value of the boards produced shows the following distribution ac 
cording to the four sections: 36.x, 28.8, 22.2,12.9 per cent. 

8) Straight and crooked butts from spruce. — In square plantations the trees that attain 

dimensions fpr timber will often have a curve at the bottom: the curvature observed being 
6.5 cm. The aggregate amount of boards is not reduced by this defect, but in the squared 
boards the proportion between crooked and straight butts is 3:4, and of these there were 
73 and 10 pet cent, respectively of an inferior quality. The loss sustained by this form of 
cultivation may thus be very considerable. , 

9) Wood-wool from spruce. — A quantity of barked spruce was sorted according to 
dimensions yielding the following amount of wood-wool: 


Diameter.cm.. 6.5 ] 8.5 1 10.5 12.5 * 4-5 1 j *8-5 J 20.5 

[to 8.5 ’to 10.5 Ito 12.5 ( to 14.5 |to 16.5 |to 18.5 |to 20.5 |to 22.5 

Wood-wool. kg. per m. 8 j 356 1 393 411 426 423 413 423 405 

Cheap and thin wood accordingly yields the same amount as tlfe thick, which may 
thus more profitably be used for boards and similar material. The Danish export of eggs 
demands a large consumption of wood-wool, and thus earlier thinnings may be profitably 
utilized. 

10) Cellulose from sbruce. — A parcel of spruce was sorted according to dimensions 
yielding the following quantities of air-dried cellulose: 




Wood from stem 


Wood from top 

Diameter . . 

• 

IO-T5 ' 15-20 

20-25 

10-15 

15-25 

Cellulose . . 

. . . .kg per m.» 

170.6 T77.5 

! i 

185.6 

163.2 

170.5 


As with the previous experiment the advantage of using the thin, cheap wood is 
evident. 

A comparison between points nos. 1-5 on the one hand and nos. 6 xo on the other shows 
that a rational sorting of wood of broad-leaved trees is far more complex than the sorting 
of spruce. 

xx) Production of planed, tongued and grooved boards. — By the process of planing 
on all four sides, spruce boards, x r ^ 4 D. in. thick, lost 22-23 per cent, in weight and bulk 
being more than is generally supposed. 
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12) Thickness or blade and amount of saw-dust. — By cutting laths from spruce 
butts, using three diffeient circular saws, the following amount of saw-dubt was obtained r 


Thickness of blade. .nun. ( 3.6 2.7 2.0 

Amount of saw-dust.% 22.3 18.4 12.3 


Experiments like those mentioned above are quite simple; they are 
neither applied natural science nor applied economics. But they demand 
considerable circumspection, perseverance and exactness on the part of 
the person in charge of the work; when this work is to be kept 
within reasonable bounds, it must be planned in such a way that the 
experiment may settle the question asked without demanding more at¬ 
tention than absolutely necessary; and in formulating the problem to 
be* solved in each case some knowledge as to how timber is to be worked 
and utilized, is requisite together with an understanding of the growth 
of trees and how they should be classified. 

Z130 - Experimental Researches on the Eleetrie&l Treatment of Wood in Italy. — 

Petri, I,., Extract from the Annali delR. Istituto superiore forestale naztonale, Vol. VTI, 
pp. 3-118, 28 figs., 1 plate. Florence, 1921. 

The author gives an exhaustive summary of all that is known respect¬ 
ing electro-capillary phenomena, and describes the experimental attempts 
hitherto made to dry and preserve wood by electrical treatment. He 
then describes his own experiments (so far limited to laboratory work), 
made chiefly for the purposes of determining1) How far electro¬ 
osmosis, can be used industrially to impregnate different kinds of wood 
with antiseptic fluids, and what are the advantages and disadvantages of 
this process; 2) the practical value that can be attributed in electric im¬ 
pregnation to the displacement which takes place, within the ligneous tis¬ 
sue, of the ions of the solution when the electric current is passed through 
it; 3) whether it is possible to fix the preservative substance in the wood 
by means of any reactions taking place between the products of electro¬ 
lysis and the chemical constituents of the cell membrane or cell contents. 

The application of electricity to the preservation of wood, by inducing 
the rapid penetration of antiseptic substances into the tissues, or to hasten 
its drying, has not yet been attempted industrially, although different in¬ 
vestigators have repeatedly tried to discover practical methods for car¬ 
rying it out. 

It is a question whether this neglect of the subject is due merely to 
the inconstant or negative results obtained, and to the unpractical nature 
of the schemes suggested or whether there are economic and technical 
difficulties that prevent the industrial adoption of the electrical process. 

In this article the subject is examined objectively, and, by giving the 
results of the first series of experimental researches, an attempt is made 
to throw some light on the principal questions that arise in studying the 
problem. 

In the first place, it must be recognised that experiments on the impreg¬ 
nation of wood by means of solutions of electrolytes and the passage of 

[U**-U 3 f] 









1432 FORESTRY 

the electric current, are justified by two classes of phenomena, viz., elec¬ 
tro-osmosis, and the movement of the ions during the passage of the 
current 

As regards the first of these phenomena, the author's experiments 
have proved that when wood is subjected to a continuous electric current, 
the realisation of the conditions which favour the passage of the max¬ 
imum amount c£ liquid into the wood by electro-osmoses is of importance 
only when it is desired to obtain an appreciable exosmosis of wood sap, 
since when antiseptic substances are injected, they penetrate equally 
well into the cells, even if electro-osmotic transport of the liquid is at its 
lowest. 

The amount of liquid carried through the wood in a unit of time 
varies according to the species under treatment, the concentration aqd 
conductivity of the solution used, and the current tension. 

The electric impregnation of wood is easily attained with liquids 
having a relatively high dielectric constant, that is to say, with substances 
which show considerable dissociation of the molecules on going into so¬ 
lution. Nevertheless, provided the treatment is much prolonged, it is 
also possible to carry out the impregnation with substances that are bad 
conductors ot Electricity, but this is not satisfactory from the economic 
standpoint. , 

As a rule alternating current is preferable to continuous, because 
it enables the resistance of the wood to be overcome more quickly and 
induction resistances can be introduced into the circuit instead of chem¬ 
ical resistances. There are however some cases in which a continuous 
current gives better impregnation results, e. g., when corrosive sublimate 
is the substance to be used. 

Complete impregnation of wood by the electric process can be obtained 
if the ligneous tissue i<= still fresh , that is to say, if the tree has been lately 
felled, and the wood cells are still well-supplied with water (40-50 %). 

Dry wood that has been swollen by immersion in water, does not re¬ 
gain the electrical conductivity of green wood and is difficult to impregnate. 
The rapidity with which the same salt solution penetrates into wood when 
transported by the electric current is much greater than when simple im¬ 
bibition takes place. 

It is not possible to dry wood by the electric process in the same man¬ 
ner as by the natural process. The slowness of the natural process is due to 
the predominance of oxidation, whereas in the artificial treatment, the 
indirect action of the current causes reduction and hydrolytic phenomena 
to have the ascendancy. 

It is thus possible by using a continuous current to impregnate wood 
with a weak solution of sulphate, or even very dilute sulphuric add, to ob¬ 
tain the hydrolysis of the starch and most-easily hydrolysable compounds 
while exosmosis of all the other solutions contained in the ligneous tissue 
is takin g^ place towards the cathode. This treatment may well be termed 
an electric leaching of the wood, and can be compared, as regards some of 
its effects, with steaming. 
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With electric impregnation unlike ordinary processes, the toxic sub¬ 
stance is fixed in the tissues, so that the preservative action of the former 
cannot be lessened by the action of water. This, however, only applies to 
certain metallic salts. 

Wood injected electrically with zinc chloride, if subsequently immers¬ 
ed for a long time in water, does not lose any of the immunity to fungus 
attacks conferred by this salt, and is free from the increased hygroscopidty 
which is* such a serious trouble when ordinary methods are adopted. 

As regards the physical properties of wood, electric treatment causes 
a diminution in the changes of volume caused by variations in humidity, 
9 at for this result to be attained the current density must be high, 2 
amperes per square decimetre. Under such conditions there is also a 
perceptible decrease in the resistance to flexion and shock. With less 
current density (0.10-0.20 amperes per square decimetre), the injurious 
effect is almost negligible. 

Since wood that has undergone electric treatment loses a little of its 
hygroscopidty, it dries more quickly than untreated wood, but the differ¬ 
ence is so slight that it is not worth while applying electridty in order 
to hasten drying Drying can however be effected by using a 150-volt 
current, but this frequently lessens the mechanical strength of wood 

Experiments have shown that sleepers or beams for electric treatment 
should be placed on a layer of powdered gas carbon (lower electrode) 
put at the bottom of a wide but shallow basin containing the solution to 
be injected . Another layer of gas carbon is placed upon the wood (up¬ 
per electrode), and well pressed down. 

The two electrodes are connected by carbon rods to the cables of the 
dynamo. The water in the basin is raised continually by a pump and 
allowed to fall in showers upon the upper electrode. 

One difficulty arising during the process is due to the different con¬ 
ductivity of each piece of wood. Some pieces allow an excessive amount 
of the current to pass, whereas others show great resistance. This trouble 
can, howevey, be oveicome by gradually substituting untreated beams 
for impregnated ones, or by making two layers of beams placed at right 
angles to one another. 

In order not to injure the physical properties of the wood by causing 
successive processes of hydrolysis, the limit of 0.80 amperes per square 
decimetre ought not to be exceeded. 

As regards the practical application of the electrical treatment of wood, 
it should be regarded as suitable only for the impregnation or leaching 
of pieces ‘with rectangular section, such as railway-sleepers, beams, joists, 
and paving-blocks. The preservative substances likely to give good re¬ 
sults are zinc chloride, bichloride of mercury, and perhaps sulphate of cop¬ 
per, especially with beech-wood, if a low-frequency alternating current 
of not more than 0.5 amperes per square decimetre is used. 

It would be premature to draw from these laboratory experiments 
any definite conclusions regarding the possible practical use that may 
be made of the facts just stated. 
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Further experiments carried out on a larger scale should be under¬ 
taken to determine many points that the author has purposely neglected, 
such as for instanc e the amount of electric energy necessary for the im¬ 
pregnation of a cubic metre of wood with electrolyte solutions found 
most suitable for the purpose. 

The work so far done inspires the author with the conviction that the 
application of the electric current to the preservation of wood will give 
good results (although only under given conditions), contrary ter the pes¬ 
simistic opinions expressed by certain other investigators. 

LIVESTOCK. AND BREEDING 

1131 - Study of the Trypanosomiasis of Stock in Venezuela. — Tejjera, e , m the Bul¬ 
letin de la Soctite de Patholo^ie Exotique , Vol. XIH, No. 4 (meeting on April 4, 1920), 
pp 207-305. Paris, 1920 

A) Equine Trypanosomiasis. — This disease is met with almost 
throughout Venezuela. It usually attacks horses, but is not infrequently 
found affecting mules and donkeys. It is an epizootic disease occurring 
under two rather different forms, which were long believed to be caused by 
separate pathogenetic agents, whereas they are now known to be merely 
two clinical types of the same disease. Both are caused by a trypan¬ 
osome of the evansi species; it was discovered by Rangel (i) and 
described by Mesnil under the name of Trypanosoma venezuelense. 
A detailed account is given of both forms, the chief characters of which 
are as follows : — 

(a) " Peste boba ”, “ hermosura ”, or “ tnsteza ” — Characterised 
by loss of flesh accompanied by oedema in certain regions of the body; 
and depression. Breeders state that the first symptom is the dullness 
of the coat, which latter loses its gloss, becomes shaggy and dry, comes 
out easily and as the attack progresses, bald patches appear. Until this 
moment, the animals appear in their usual health, and it is very difficult 
to identify the cases: if their temperature is taken it is found to be high. 

Soon after the first symptoms appear, the animal becomes listless 
and goes off its feed; this condition lasts only a short time, however, some¬ 
times only 1 on 2 days. Afterwards the patient recovers its spirits and 
appetite, and seems quite well, but a few hours of work render it depressed 
and disinclined for exertion. The trypanosomiasis continues to .develop, 
oedema of the face is noticeable, the eyelids swell so as more or less to 
conceal the eye-ball. Details respecting the appearance of the oedema are 
given. The animal rapidly becomes anaemic. The nasal and buccal 
mucous membranes are white and bloodless. Often signs of conjunctivitis 
accompanied by watering of the eyes are seen. A yellowish matter 
erodes from the nostrils. The temperature rises from time to time* 
During the last period, the fever is generally continuous and is accompanied 


(1) R. Rangel, Laboratono del Hospital Vargas (Boletfn), No. a, iyo6, p. it. {Ed.) 
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“by dyspnoea and tachycardia. The disease lasts i or 2 months, and 
over 80 of the infected animals die. 

b) “ Desrengadera ”. — Characterised by progressive loss of flesh 
and very pronounced anaemia. The animal becomes easily tired, and 
shows symptoms of tachycardia accompained by dyspnoea. 

Very soon after these symptoms manifest themselves, disturbances 
of the nervous system are observed, viz., inco-ordination of movements, 
symmetrical paresia of the hind limbs, rarely complete paralysis. At 
first, the animal only stumbles occasionally, later it moves its hind legs with 
difficulty, dragging the tips of its hoofs along, and walks with stiff legs 
held very far apart. Every moment its difficulty in balancing itself in¬ 
creases, and often the animal has to lean against something, in order to 
keep on its legs. Nevertheless, it is a curious fact that at this stage of 
the disease it can run fairly well. Gradually, the symptoms of paresia in¬ 
crease, until the patient can no longer stand. Finally, it falls to the ground, 
but if given nourishment, it may live for some days in this condition. 
The mortality in cases of “ desrengadera ” is about 100 %. The an¬ 
imals that regain their health are few in number, and as the paresia of the 
hind-quarters persists, they are useless. In acute forms, the animal dies 
almost instantly before the first symptoms of the disease have fairly de- 
veloped. 

From the clinical standpoint, Venezuelan trypanosomiasis much re¬ 
sembles, in its complex of symptoms, Argentine trypanosomiasis (mal de 
caderas), except that in the former, haemoglobinuria which frequently 
occurs in the latter, is never present. Nevertheless, it is impossible to con¬ 
fuse the pathogenetic agents, for the two trypanosomes differ morpholog¬ 
ically. Trypanosoma venezuelense appears to be far more virulent. The 
disease produced by Trypanosoma equinum generally lasts from 2 to 5 
months, whereas the duration of Venezuelan trypanosomiasis, is only from 
a fortnight to 2 months. The latter disease usually appears at the begin¬ 
ning and end of the rainy season, most of the cases occurring in March 
and April. The carrier of this form is so far unknown. 

In cases of natural infection Trypanosoma venezuelense has proved 
very virulent in horses, many thousands having died from the disease. It 
is of frequent occurrence among horses kept by breeders in “ corrals ”, 
but is very rare among wild horses. Mules and donkeys are also subject 
to ” desrengadera ”, but to a far less extent. Specimens of the capibara 
{Hydrochoerus capibara ), suffering from paresia of the hindquarters, and 
infested with Trypanosoma venezuelense are frequently met with on the 
plains of Venezuela. 

R. Rangel has found dogs and monkeys attacked by the same 
trypanosome. Dr. A. I. Fernandez says that he has discovered, in the 
blood of many monkeys, trypanosomes morphologically the same as 
Tryp. venezuelense . 

In order to study the virulence of the T. venezuelense , the author 
inoculated some guinea-pigs, rats, mice, a horse, two monkeys, a cat, and 
a heifer. All the animals, except the heifer died after the* disease had run 
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a shorter or longer course. The heifer was inoculated with 1 cc. of guinea- 
pig blood; on the 7 th day, the animal had 40° C of fever, and this 
temperature did not change until the 10th day after inoculation. Then 
the trypanosomes in the peripheral circulatory system became much 
reduced in numbers, and disappeared entirely 4 days later. The heifer 
was infectious for 5 months after inoculation, but subsequently showed 
no signs of disease. 

B) Cattle Trypanosomiasis. — All the infected animals examined 
by the author were extremely emaciated and their skin showed may alo- 
pedc patches. The colourless mucous membranes pointed to a very 
advanced stage of anaemia. At the level of the neck, an especially hard 
swelling was to be seen This swelling, which sometimes is located in the 
dewlap, goes by the name of u papera " (goitre), among the breeders. 
The sick animals stand apart from the rest and are depressed, but their 
appetite is about normal. 

The pathogenic agent, which had no effect when inoculated into adult 
guinea-pigs and a cat, seems from its characters, as described by I/EGER 
and Vienne, to be identical with Trypanosoma guayanense, which attacks 
cattle in French Guiana. This supposition is strengthened, by the fact 
that the latter does not attack dogs or guinea-pigs. 

The author is inclined to believe, with F. Mesne, (i), that Tryp. guaya- 
nense is a variety of Trip, cazalbout , if it is not actually the same micro¬ 
organism for, as is well-known, these two trypanosomes are alike in not 
attacking rats, mice, guinea-pigs, dogs, cats, and monkeys, and in infecting 
only ruminants and equidae. 

The cattle disease having the characters described by Leger and 
Vienne, and which was observed by the author in Venezuela, appears not 
to have existed long in the country, so that the author suggests that per¬ 
haps the zebu, an animal introduced into Venezuela some years ago, 
may have brought with it the form of trypanosomiasis known as " souma ”, 
which is produced by Tryp\ cazalboui . 

1132 - Current Ideas Respecting the Licking Habit in Cattle and Its Causes. Results 
of Practical Experiments with Drugs in Prussia. — zv mz. n., in the Mituiiunun 

des Vereins *ur Forder der Moorkultur tm Deutschen JRetcbe, Year XXXVTI, pp. <137- 
440 S ummar ised mBiedermann's Zentralbl M, Year I, Part 1, pp. 33-34. Leipzig, 1021 (2). 

The analogy between the symptoms of the licking disease and those 
induced by depriving »young growing animals of certain constituents of 
protein, such as tyxosin or tryptophane is, according to the author, so strik¬ 
ing, that we are compelled to suppose that the habit of excessive Uddng in 
cattle is due to the absence of one or more of the substances necessary 
for the development of the organism. Further, the grazing experiments 
made by the author, the success of applying a dressing of sodium nitrate 
to the pastures, and the feet that the after math suited the animals better 

Mbsml, P, Analyse du travail de MMC. Leger et VnasrtfB, in the Bulletinde VInstitute 
Pasteur , Voi. XTV, 1910, p. 076, (Ed,) 

(2) See R. Aug. 1914, No 708 (Ed.) 
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than the first cutting of hay, all suggested that the trouble was due to a 
deficiency of protein. 

As is well-known, only a portion of the plant protein consumed enters 
into the formation of animal protein. 

The richer the forage in protein, the easier becomes the elimination 
of the constituents which are not used in metabolism. Further, in many 
cases, the real remedy for the licking disease may consist, on the one hand, 
of increasing the absolute amount of protein, and on the other, of giving 
protein of a different composition by altering the botanical constituents 
of the forage, or the fertiliser, or using forage of a different quality, 
viz., at different stages of growth. The drying of the forage may also 
have some effect, seeing that under natural conditions certain components 
are washed out by the rain, and that the action of the sun produces chem¬ 
ical changes affecting some important substances present in fresh grass. 

The author, after a consideration of all the data referring to the lick¬ 
ing disease, and the conclusions that may be drawn from them, recommends 
the following prophylactic measures :— 

1) Care should be taken that sodium should not be lacking in the 
forage. The rest of the mineral constituents should form a basic mixture 
containing 600 to 750 mgm. of alkali equivalents. 

2) The protein content of the ration ought-to be increased by the 
addition of concentrates rich in protein (linseed cake, palm-oil cake) 
suitable for ruminants. 

3) Hay must be made of the youngest grass possible ; this has re¬ 
cently been advised by Neubaher, as the best means of remedying the 
lack of protein in forage intended for growing stock. 

4) In conclusion, the author lays great stress on the necessity of 
further experiment to determine whether the good effect of sodium ni¬ 
trate observed by him is to be attributed to the sodium, or the nitrogen. 
In order to do this, one plot must be manured either with sodium chloride, 
or with sodium sulphate, at the rate of 780 to 1170 kg. per hectare, whilst 
another plot is manured with ammoniacal salts. During the execution 
of his experiments, the author still believed in the efficacy of the sodium 
in the sodium nitrate, but he is now inclined to ascribe the ^favourable 
effect to the nitrogen content of the forage. 

The author considers that ordinary drying causes the loss of certain 
indispensable substances; the truth of this opinion should be tested by 
comparing the products of the usual drying methods and those obtained by 
ensilage, or a modern drying process entailing the minimum loss of nu¬ 
trient substances. 

1133 - Experiments in the Treatment 0! "Debab” (1). — sergent, bdm, Sergent, 

At and Foley, H., in the Annalss da VlnsUtut Pasteur, Vol. XXXV, No 3, pp. 204-211. 

Paris, 1921. 

The authors tried the following remedies for the treatment of “ debab " 
(trypanosomiasis of dromedaries) at the Pasteur Institute of Algeria:— 

(1) See R Nov-Dec 1920, No 113M {Pd,) 
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(i) 15 gm. afridol Cl. (o-dichloro-benzidine + H. add) injected in 5 doses in 
4 months; (2) trypano-blue in 3 injections of 4 gm. at an interval of 2 
days; (3) emetic and atoxyl for 3 weeks, in intravenous injections of 2 
gm. of emetic each week ; 3 days later, a subcutaneous injection of 3 gm. 
of atoxyl; (4) a 0.5 % solution of emetic in tepid distilled water injected 
into the jugular vein. 

In the doses used, afridol Cl. cured the animal 1 time out of 2; the 
amount of trypano-blue was insuffident; the emetic-atoxyl combination 
proved active; indeed emetic which has the advantages of being cheap and 
easily used for intiavenous injections into camels, is capable of rendering 
signal service in the treatment of debab; if given in doses that are non¬ 
toxic to the dromedary, it however sometimes fails to act upon the try¬ 
panosome. It is thus necessary in such cases to try the effect of adding 
some other drug to the emetic. Quantities above 1.50 gm. are capable 
of killing a dromedary weighing 300 kg., but 1.50 gm. and less are well 
tolerated ; 0.50 gm. is not suffident; therefore the best amount is 1. gm. 

1134 - Critical Study of Davainea spp^ Fowl Parasites in the District of Granada, 
Spain. — Rodriguez I^opez Neyra c. il aboratorio de zoologia de la Facultad de 
Faxmacia en Granada}, in the Rcvtstci de la Real Academia de Ciencias exactas fisicas y 
naturales de Madrid , Vol. XVIII, Nos. 7, 8 and 0, pp. 322-340, 3 figs., 3 pi., Bibliography 
of 26 works. Madrid, Jan. Feb. Mar., 1021. 

The author gives the synonymy, morphological characters, life his¬ 
tory, list of animal hosts, geographical distribution, and pathogenic ac¬ 
tion of the following spedes of intestinal worms found in fowls in the dis¬ 
trict of Granada : Davainea tetragona , D. certicillus , D. proglottina , and 
D. enchinobothrida. 

1135 — The Chemical Composition and Forage Value of the Straw of Different Varie¬ 
ties of Wheat Grown under the Same Conditions, in Italy. — albbrtont f. and Ro- 
SDfBEXX, G. (lyaboratorio di Chimica agraria della R. rniversitd di Bologna), in Le Staziom 
aperimentali it# He tie, Vol. 1,1V, Parts 4-6. pp. 129-144. Bibliogmphj’ of f> works. Modena, 
1921. 

The authors used the progeny obtained from selection experiments 
directed by Prof. Tgdaro, in order to answer the following questions. 

1) Vwiether there is any chemical 'difference in the fully ripe straw of 
different varieties of wheat that have been grown under similar conditions, 
3) The possible correlation between the composition and characters of 
the variety. 3) The forage value of straws thus grown. 

1) Chemical Composition. — The .straws investigated belonged to pure 
lines; they had grown in the same soil in a good year (1913-1914) with suf¬ 
fident rainfall, and had not suffered from rust or lodging. The straw 
was cut at one third of its height. The analytical results are compared 
with the data furnished by other authors respecting the composition of 
wheats cultivated in higher latitudes. 

This comparison shows that the soft wheats of the Province of Bo¬ 
logna are richer in ash, and hence poorer in organic matter; they contain 
more crude protein and are less lignified. 
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There was little difference in the amount of ash in the various Bolognese 
wheats (7.2 to 7.5 % of dry matter at 105° C except in the case of 2 fami¬ 
lies, when it was below 7 %), and also in the fats (from 0.9 to 1.75 % of 
crude fat, usually about x %). The investigation was thus confined to 
determining the amount of crude protein, cellulose, and phosphoric add. 
The 13 families examined can be divided into the following groups : 

{a\ Straw containing over 3 4 ° 0 crude protein, leas than 43 % cel¬ 
lulose, and 0.3 % phosphoric add. Varieties:— Cimone, Normale, Rieti 1, 
Rieti 11, Gentil Rosso fam. 43, and Dur de Portonovo 

(b) Straw containing over 3 % crude protein, less than 45 % cel¬ 
lulose, and. 25 % phosphoric add. Varieties Cologna fam. 12, Nasolino, 
Bordelais, and Poulard d'Australie. 

(c) Straw poorer than the preceding varieties:— Awnless Gentil 
Rosso, Inallettabile, and Turgido nero (Petanielle noire). 

2) Correlation Between Chemical Composition and Variety . — This 
grouping shows that the straw of different varieties of wheat grown un- 

Digestible Nutrient Substances in Wheat Straws , 
in % of Material Dried at 105° C. 





Nitro¬ 


Diges¬ 

For 1 kg. dry matter 
calories equivalent 

Varieties 

Crude 

Crude 

gen 

Celu- 

tible 

to physio¬ 
logical 
nutritive 
effect 

£r> 

to thk 


Protein 

1 

fats 

J free 

extracts 

lofle 

1 albu¬ 
men 

assimilable 

I matter 


Cimone. 

• ! 

0.22 

0.34 

16.39 

21.50 

— 

1397 

327 

Normale .. 


0.27 

0.46 

16.37 

20.75 

— 

1382 

335 

-Cologna fam. 12 . . . 


0.17 

0.54 

15.03 

21.75 

— 

1378 

303 

Rieti fam. 1. 


0.22 

0.29 

17.37 

20.16 

— 

13S2 

35 i 

» fam. ix. 


0.21 

0.34 

16.82 

21.00 

— 

1396 

337 

Masolino.. 


0.14 

0.49 

15.97 1 

22.26 

— 

1420 

320 

Gentil Rosso fam. 53 - 


0.17 

0.44 

16.13 

21.79 

0.05 

1406 

275 

Gentil Rosso fam. 48 • 


0.20 

0.31 

17.31 

20.39 

— 

1389 

336 

Rouge de Bordeaux . . 


0.22 

0.29 

16.06 

22.23 ) 

— 

1413 

301 

Inallettabile fam. 38 . 


1.20 

0.31 

15.87 

16.46 

22.67 

— 

1419 

306 

Foulard d’Australia . 


0.27 

0.31 

21.51 

9 

1401 

326 

Turgido nero. 


0.12 

0.28 

15.67, 

23-24 

0.02 

1427 1 

300 

Dor di Portonovo . 


0.13 

0.34 

17.231 

20.80 

0.02 | 

1400 

348 


(1) Energy equivalents of the digestible part of the forage, not reckoning all energy, that 
is to say substance, expended for their utilisation by the organism. 

(3) Energy values of the forage in the production ration. The calculation has been made 
from the amount of meat and fat produced, according to Kellner’s researches on adult cattle 
that were resting, by each group of food principles when these are added separately to a good 
maintenance ration. From the total thus obtained have been deducted the calories equiva¬ 
lent to the work of digesting the cellulose which, in straw, accompanies these groups of simple 
nutritive substances. 
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<ier the same conditions, present when perfectly ripe, small differences 
of composition, which appear without exception to be in harmony with 
the type to which the variety belong. 

On an average, the wheats most resistant to lodging have a more lig¬ 
neous straw (culms and leaves), but this correlation is not always found. 

3) Forage Value for Feeding Cattle. — The nutritive values of the 
straws examined are given in the annexed Table ; the straws contain no 
digestible albumen, this result is obtained because the digestibility coeffi¬ 
cient of the crude proteins is so low (4 %) that there remains of their 
total, which is % or % that of meadow-hay (n %), only non-albuminoid 
nitrogenous substances. 

When straw is fed as forage, the authors recommend that it should 
be chopped into small pieces of about 2 cm., and not ground; other¬ 
wise it would not be sufficiently penetrated by the saliva, and might pro¬ 
duce constipation. They advise feeding it 3 times a day, and that the 
cattle should be gradually accustomed to this very fibrous diet. 

With the exception of the Dur de Portonovo wheat (which, because the 
climate of Bologna is damper than that to which it is accustomed has an 
abnormal composition, being poor in cellulose, but also in protein and phos¬ 
phoric acid), the Rieti straws of the Cologna and awnless Gentil Rosso 
types are the best and least fibrous. The differences are, however, so slight 
that it can be concluded that the choice of straws for forage, provided these 
have properly ripened, should be governed more by their appetising qual¬ 
ities than their composition. 

1136 - Contribution to Our Knowledge of the Toxic Products of New Hay. — zchokeb, 

E. (Beobachtungen fiber Vergiftungeu mit NTeuheu), in the Schwetzei . Archtv fUr Tterhctl - 

kunde, Vol. WOai 9 Part 5, PP-192-202. Zurich, May 1921. 

Although it is well known that new sweating hay sometimes disagrees 
with animals, especially horses, the scientific explanation of this fact has 
so far little foundation. The author, who bases his statements upon 
3 > upper’s observations on the spontaneous combustion of hay (1), con¬ 
cludes that, in new hay, chemical decomposition takes place resulting in 
the formation of extremely toxic substances. This decomposition is due, 
in the first place, to the action of enzymes, which on being set at liberty 
in the dying plant, cause a rise of temperature varying from 40°-45° C. 

At this temperature, the conditions are favourable to the growth 
of man y fungi that at once produce actual fermentation. Besides the 
Mucorineae and species of Aspergillus, the following micro-organisms also 
appear: — Bad. coli, Bad cole factor, Oidium lacti , Bad. fluorescens lique - 
faciens , Bad. fluorescens non Uquefaciens, Bad L herbicola aureum , Bad. her- 
bicola ruhrum, Bad. mesentericus vulgatus , Bad . mycoides , Bad . Zopfii, Bad. 
aerogenes, Bad . megaterium, Bad . levans and, especially, the thermophilous 
species, Actinomyces Thermopkiles , Tkermomyces lanuginosus , and Thermoa- 
scu$ auranOacus , which .can raise the temperature up to 73 0 C. During 


CO Sec R. Ap rU 1921, Mo. 440 ; See also R> Dec. 1914, No. 11*5. [Ed.) 
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this time, evapoiation takes place in the hay, and the water condenses on 
the cold parts. Probably metals such as iron and manganese, that can 
act even if only traces are present, bring about, like actual catalysts, oxida¬ 
tion phenomena (raising the temperature to 280°C), thus causing the forma¬ 
tion of different new products. It is doubtless the iron which plays the 
rdle of fire-carrier and induces the ignition of the heated hay. 

The products of this chemical decomposition are volatile com¬ 
pounds, ethereal oils, and although these gradually evaporate and fin¬ 
ally completely disappear, while present, they endow the hay with 
certain toxic properties. The author further mentions a fact showing 
that toxic products can be formed even in old hay, if it be exposed to 
great heat. A fire having broken out in a bam, 65 cattle were taken back 
to the cow-sheds some days later. Suddenly 15 of these animals were seized 
with diarrhoea, drowsiness, violent palpitations of the heart, while eczema 
made its appearance on their backs, etc. The origin of all these symptoms 
could be traced to the rain-water dripping off the bam after having passed 
through the heated hay that was even partly carbonised by the fire. The 
drops falling on the animals' skin cause actual dermatitis, and gave rise 
to internal troubles when they found their way into the food in the feeding- 
troughs. Experiment proved that this water had fatal effects upon rabbits 
and mice. 

AH the observations made on the formation of these poisonous sub¬ 
stances may be summarised as followsThe quality and quantity of 
the. new products arising in fermenting hay depend on its composition and 
degree of maturity, the micro-organisms developing in it, and the intensity 
of the fermentation process. 

Since this phenomenon cannot be prevented, the time-honoured pre¬ 
cept of never using new hay till 3 months after it has been made, should 
be scrupulously obeyed. 

1137 - Researches in Austria on the Acidity of the Most Important Cattle Roods on 
the Market. — Wnx. I*., in the ZcitstlriU tur (Lts Lnndn if tschtithche Versuchsh esen m 
Osterreich , Year XXI, pp. 202-203. Vienna, iqiR ; Summarised in Btedertnann's Zentr il- 
blitt. Year XEIX, Part 7, pp 267 2bo. Ieipzig, July iqzi. 

The author has analysed a good many cattle foods, and tested a suf¬ 
ficient number of samples of those given in the following Table, to enable 
him to divide them into sub-groups, and also to classify them according 
to their content in free fatty adds. 

This table shows that the percentage of neutral samples, and of those 
poor in adds, never fell lower than 50, except in the cases of groundnut 
and sesame cake. It was generally above 60, and in the cases of the sun¬ 
flower and maize residuum cake was as high as 80. The percentage of 
samples with a high add content, which from a physiological point of 
view can just be regarded as permissible for stock-fedds, varied from 11.1 
for sunflower-seed cake, to 21.0 for molasses feeds, i . e. t between Vio and 
Vs of all the samples. 

The group of substances that were rich in adds, and hence liable to 
being already to a certain extent rancid, showed the greatest variation* 
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and should only be used with extieme caution for feeding cattle. Hence, in 
normal times, 7.7 %-43-3 % of all the samples (from the maize residuum 
to the sesame cake) should not be fed to stock, or if given, special precau¬ 
tion must be observed 

Percentage Distribution of the Samples in the Three Sub-Groups. 


Poor in acids 

Average 

Rich in acids 

and neutral 

acid content 

Per edit 

Per cent 

Per cent. 


Pumpkin cake 

60.7 

20.5 

15-8 

Sunflowers-seed cake 

78.8 

TZ.I 

IO.I 

Colza cake . 

69.5 

20.7 

9.8 

Ifiuseed cake. 

63.7 

20.8 

15-5 

Maize rtsidttum 

80.1 

12.2 

7-7 

Groundnut cake. . . 

43-8 

16.6 

39-6 

Molasses feeds (' Melasse fuller *) 

70.5 

2Z.O 

8.5 

Sesame cake 

41.8 

I4.9 

43*3 

Rice meal. . . ... 

51-7 

16.9 

31-4 


The author then mentions all the foods of which the fatty-acid con¬ 
tent had been determined during the three years of the experiment (1915- 
1917). The foods are dassed according to the oleic-add content of the fat. 
The millet-meal (“ Hiisefuttermehl ”) contained most oleic add, 91.66 % 
(as against 8447 ° a in 1904) Horse chestnuts which had 458% free 
fatty adds proved the most neutral of all the foods tested for oleic add 
during the 3 years, although in 1914, hempseed cake (with 4 65 % free 
fatty acid) was the most neutral. 

The author discusses the most neutral and most add respectively of 
the commonest foods on the market. During the 3 years of the exper¬ 
iment, pumpkin-cake, with o 44 ° 0 of free fatty adds, was the most neutral, 
whereas one groundnut cake proved the most acid 

As the chief object of these researches was to determine the relation 
between the amount of fat and the percentage of free fatty adds, the author 
gives in another Table (basing his calculations on the data in the previous 
Table), the samples of foods that are respectively the poorest, and the 
richest, in fatty matter The poorest is a food containing molasses which 
has 0.33 ° 0 of fat, the richest, a pumpkin-cake with 29.9 %. 

The author considers it of the utmost importance that these exper¬ 
iments should be continued, in order to obtain sufficient data to serve as a 
basis for the future compulsory determination of the quantity of free fatty 
add present in cattle feeds, in order to estimate their quality and, within 
certain limits, their freshness. The results of the analyses,that have been 
made for 4 years (1914-1917} form a good foundation for this work. 

[mij 
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1138 - Olive Pomace in Cattle Feeding. — I. CtjGKOKi, C., m L'Industrie lattiera e zootecnica 
Year XVII, No. io, pp. 176-177 ; No. 22 ; No. 23, pp 226-227 ; No. 2 u P 23s. Reggio 
Emilia, 1910; Yeai XVIII, No. 2, 1020. — II. I>b Bej^euictis, A , La ProiM^anda a«ricola 
• Series II, Year XII, No. 3. Ban, February 15. 1920. — III. Djs Pitarque y Brio J , 
in Hojas divuliadoras , Minister 10 de Fomento , Direccion ^crural de 4 .c,ncultura , Minas v 
Montes , Year XV, Nos 11-13, pp 11 and 1 s. ^Madrid, June-July, 1021 

I and IT. — The virgin pomace remaining after the olives have been 
pressed, as well as the exhausted pomace which is left when the oil has been 
extracted by means of a solvent, can be used as a cattle feed, provided they 
are separated by winnowing from the ligneous part of the stones and skins. 

Prof. G. Briganti [La utUizzazione dei cascami ddVolivicuUura 
neU’aliinentazione del bestiame , published by Frat. Jovane di Gaetano, 
Salerno), who has frequently studied the utilisation of this residuum, 
is of opinion that when the oil turns rancid, it produces great acidity in 
virgin pomace that has been kept for some weeks, and therefore it is unsafe 
to advise the use of this refuse as a cattle food until it has been ascertain- . 
ed, by careful experiment, that the acid fatty matter is not injurious 
to stock. 

The question of the use of olive pomace has been again brought for¬ 
ward by Prof. C. Cugnoni, who carried out experiments on 3 cows at the 
« R. Stazione Sperimentale di Caseificio » at Lodi, in 1917, to determine the 
effect of virgin pomace upon the quality and quantity of the milk produced, 
and to ascertain any possible variations in the live-weight of the animals 
and their state of health. The experiment, which lasted 3 months, was 
divided into 3 equal periods of 30 days. 

During the 1st and 3rd periods (the control period), a basal ration of 
hay + maize meal + bran + beets was fed to the 2 cows; during the 2nd 
period (experimental period), the bran was replaced by a quantity of pom¬ 
ace of the same food value, to which had been added (as it contains very 
little nitrogen) 15 % groundnut cake which is very rich in protein ; that 
is to say, that 2 kg. of bran were replaced by 1.8 kg. of pomace plus 15 ° 0 
groundnut cake. 

The pomace used was very fresh, and had been freed from fragments of 
kernel by means of an ordinary wheat-separator after having been first 
spread out for 4 days on the floor of a well-ventilated room. The bran, 
maize flour, and pomace were fed as a mash. The cows ate the pomace at 
once, and during the time? they were given it, increased slightly in live- 
weight, and yielded a little more milk. The milk was also richer and its 
organoleptic qualities were not in any way altered. 

From the results obtained, M. Cugnoni concluded that: — 1) Virgin 
pomace, in order to be readily eaten and well utilised by stock, must be 
separated from the fresh unfermented residuum of olives; 2) it must be 
consumed as soon as possible, and not allowed to become stale; 3) well-pre¬ 
pared pomace, carefully-preserved to which other food substances have been 
added, has the same effect as wheat bran upon milk and fat production 
and upon the live-weight of the cattle to which it is fed ; 4) in calculat¬ 
ing the amount of pomace to be given, the total fat content of the ration 
must be taken into account; this ought not greatly to exceed the known 
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maximum limits; if these are passed, the pomace would have an injurious 
effect by decreasing the coefficient of digestibility; 5) the transformation 
value of pomace is superior to that of bran, so that its use is much to be 
recommended from the economic standpoint. 

HE. — M. Joaquin de Pitarque y Elio, director of the Stock Breed¬ 
ing Section of the “ Granja-Escuela de Agricultura ” of Saragossa (Spain) 
recommends, among other rations suitable for rearing stock, the following 
which contains olive pomace: — For draught-oxen weighing 5 to 6 quintals, 
silage of Gramineae and Leguminosae 15 kg + 5 kg. oats + 2 kg. olive 
pomace + straw ad lib ; for pigs that are being fattened 5 kg. siloed pulp + 
I kg. chopped lucerne hay + 1 kg. maize grain - 4 - 0.5 kg. bean meal + 
0.8 kg. olive pomace in the initial ration, and 4 + 0.6 4-1.5 + 1.0 + 0.5 
kg. in the final ration. 

The Tables in the Appendix give the composition of the olive pomace 
-as follows: Dry matter 88.3 %; digestible proteins 4.3%; digestible 
fats 13.10 %; digestible carbohydrates 30.8 %. 

1139 - Deficiency of Mineral Substances and Protein in Cattle Feeds as the Cause of 

the Licking Habit. — See No. n 32 of this Reneu. 

1140 - A German Study of the Transmission ot Coat Colour in Thoroughbreeds. — 

SXEBNTKLD, R., in the Zeitschrtft iw Gestutkunde und Pferdexvcht, Year ZSfvi. Part 4, 

pp. 69-76* Hanover, 1931. 

An account, for the use of breeders of some researches on heredity in 
horses, and of the practical conclusions to be deduced from them as re¬ 
gards the breeding of thoroughbreds. (1) Since the colours most frequently 
met with in pure-bloods are bay and chestnut, both black and white 
being comparatively rare, researches on the hereditary transmission of 
coat colour are much simplified. 

.dl) Bay and chestnut coats. — The Author based his study on 
the data given in the “ General German Stud book ” (Allgefneines Deut- 
ches Gestut Buck). By selecting from this material some chestnut stal- 
, lions with numerous progeny, it was found that, in addition to many chest¬ 
nut foals, there were a considerable number of bays, which is not surpris¬ 
ing, seeing that many of the dams of the foals in question had bay coats. 
Where however the sires were bays, there were moie baj* than chestnut 
foals among the offspring. 

Although it may be suggested that this phenomenon is due to the 
fact that thoroughbred stallions usually have bay coats and also, are 
seldom mated with chestnut mares, this does not solve the question, but 
only delays solution. 

In addition to these bay sires, there is a small number of stallions, 
also bays, occupying a special position as regards transmission of coat 
colour. Thus, on examining the lists of the numerous progeny of 
Aid Patrick, Dark Ronald, Dolomit, Fervor, Pekin, and Maimers, a black 

(z) For moit detailed information, especially a* regards the fundamental tacts see 
Stobvbb, A. W , Die Vitcbuw der Haartarbe be\n VaHhhttpjtTde. August Reher, Berlin, 1917* 
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or white individual is occasionally found among bay foals of all shades, 
but never a single chestnut. 

There must therefore be two quite distinct classes of bay sires, seeing 
that there are no intermediate stallions between those begetting many chest¬ 
nut foals, and those whose offspring are all bays. One of these classes pro¬ 
duces a large number of chestnut foals, whereas the progeny of the second 
are all bays, no matter whether the stallions are mated with chestnut or 
bay mares, respectively. 

It is evident that the reproductive cells of each individual contain 
certain factors which are different in the two classes of bay horses, that is 
to say, the character, presence of black pigment, is dominant as regards 
the character, absence of black pigment. Although the pedigrees of pure 
bays siring only bay offspring does not contain fewer chestnut animals than 
that of the impure bays, an examination of these pedigrees leads us to the 
important conclusion that each bay individual is the result of the union 
of two bay parents, whereas among the impure bays, there are many horses 
resulting from the mating of a bay or chestnut sire or dam. 

Clearly it is necessary, in order that a bay individual may appear, that 
one of its two parents has transmitted the factor of the black pigment charac¬ 
terising the hay horse. 

An impure bay will only have inherited this factor from one parent, 
whereas the chestnut animal will have inherited it from neither. Given 
that, as is well-known, each individual receives exactly equal hereditary 
portions from both parents, a pure bay horse has the factor for black in 
each reproductive, cell, the impure bay in half the cells, and the chestnut 
has it in none of the cells. 

Thus, if a bay stallion is mated with a chestnut mare, it is easy to see 
that 75 % of the resulting progeny will be bays (impure bays: pure bays 
= 2:1), and 25 % will be chestnusts. On the other hand, where a chest¬ 
nut is mated with an impure bay, and an impure bay with a pure bay, 
50 % of the foals will belong to each type. 

Although, in practice, these theoretical results cannot be observed 
with the same regularity in each isolated case, yet a large number (hun¬ 
dreds or even thousands) of matings between impure bay sires and dams 
would always give, with almost mathematical accuracy, the proportion of 
75 % bays and 25 % chestnuts. In the same way mating impure bay 
stallions with chestnut mares will always produce impure bays and chest¬ 
nuts in the proportion of almost exactly 50 %, respectively, as is also 
proved by an examination of the Stud-Book. 

B) Biack and white coats. — The union of 2 black individuals 
may at any time give rise to chestnut or black offspring, but never to bay 
foals ; this shows that the bay factor is dominant over the factor determin¬ 
ing the extension of black. Consequently, a black foal can be obtained 
from mating two bays, or a bay and a chestnut. As regards the white horse, 
there is no question of the presence of a pigment, but on the con¬ 
trary, of its absence from more or less of the hair, whilst the skin is 
pigmented. 
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It is thus evident that mating with a white home may at any time pro¬ 
duce a white individual, even if the parents are impure bays. On the 
other hand, unless one of the parents is white, the foals will never be white. 

C) Practical conclusions. — The practical consequences resulting 
from these laws of transmission can only be considered to a limited extent 
in actual breeding operations. ’ Nevertheless, they enable paternity to 
be established with certainty in cases where it is doubtful. They also 
show perfectly clearly that each individual transmits only what is present 
in its reproductive cells, but that none transmits better or worse than an - 
other, i. e., prepotency is of no account in the transmission of coat-colour 
On the other hand, it would be a mistake to regard other characters as 
necessarily correlated with the colour of a horse's coat. A white animal 
may transmit the colour of its coat to all its offspring without transmitting 
its other characters to the same extent. 

The author then discusses the alleged inferiority of pure-bred mixed 
bays as race-horses, which he proves to be a fallacy by reference to some 
lists of famous mixed (or impure) bay stallions and mares in Germany. 
Finally, in discussing the somewhat prevalent idea that, in the progeny 
of certain stallions and mares, a particular coat-colour regularly denotes 
a more satisfactory individual than other shades, and that the coat-colour 
may be a visible token of the transmission to an unusual extent of the pre¬ 
potency of an ancestor having a coat of the same hue, the author remarks 
that though it may be possible to conceive that some connection exists bet¬ 
ween colour and performance (such as in racing), no such correlation has 
ever been established as regards the numerous characters determining the 
racing capacity of thorough-breds. 

In the author's opinion, the importance of these laws of colour inher¬ 
itance consists in the fact that the hereditary characters of an animal 
cannot be influenced by any ancestor, but on the contrary, the genetic 
constitution of the individual depends solely upon the characters directly 
transmitted to it by its sire and dam. 

1 x 41 - Results of Measuring and Weighing the Different Classes of Half-Bred Horses, 
at the Chief Stud Station of Beberbeck (Hofgeismar, Hesse-Nassau). — Muller, W. 
in the ZextschriH fur Gcsfuiskunde and Pfcrdecucht , Year XII, Part 5, pp. 06-100. Hanover, 
May ujzz. 

From measurements and weights of Belgian Rhenish draught-horses (1) 
recorded by Dr. Hubenthal for the purpose of determining the development 
of the different parts of the body of these animals, it would appear that 
during the first year the increase in height is very pronounced, but ceases be¬ 
tween the second and third year, whereas the chest con tin ues to become 
deeper until the third or fourth year. 

In order to obtain a general idea of the growth of half-bred homes the 
author proceeded, independently of Hubenthai/s work, to measure and 
weigh the young horses at the chief stud station of Beberbeck. As his 


(1) IIObenthal, II., Messungstudien an rheinisch-belgischfiji Pferden, in Der Tierzuchter^ 
Year 1920, Parts S and (Author) 

[ 1144 - 1141 ] 
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examination of the animals was only of a preliminary character, he only 
determined the height at withers, the circumference of the thorax, the 
circumference of the cannon-bone, and the weight. 

Table I gives a summary of the results obtained. 

Tabie I. — Average Growth and Increase in Live-Weight in 6 Months 
of Horses of the Classes of 1917,1918, and 1919 (1). 


Mares 

Stallions. 


Class 1919 



cm. cm. cm. cm. kg. 


9 6 17 1 75 

8 9 13 0.8 100 


Class 1918 

Height 



cm cm cm. cm._kg. 


4 3 15 0.6 70 

5 5 10 04 75 


Class 19x7 



I 2 IO O.5I 50 
4 5 5 0-7 38 


(1) The horses were measured and weighed m the middle oi April and middle of 
October 1920 (Author). 


These zoo-metric data clearly show that the growth in height of the 
half-bred horse does not cease, as it does in the case of the draught-horse, 
at the age of 3 years. Taken as a whole, the animal grows more and increas¬ 
es more in weight during the first 3 years. Up to their third year, stal¬ 
lions are much heavier and more powerful than the mares, but then the 
difference becomes less. 

Towards the end of autumn, 1919, more detailed measurements could 
be taken of the mares of the 1916 class. The results are given in Table IL 
The proportions and live-weight of these mares in November 1920 are 
given in Table HE. 

An examination of these Tables shows that all the half-bred Beber- 
beck mares, except 2, bad not finished growing by the age of 4 years, since 
several of the animals gained 4 cm. in height after that time. In some 
cases, the height of the croup remained the same, in others it increased 
5 cm. The depth of the chest increased in nearly all the mares as did also 
the length of the haunch, croup, and chest, the circumference of the thorax, 
and the live-weight. In 50 % of the cases, the circumference of the can- 
nonbone was found to have increased. 

As regards the treatment of the young classes, the author draws 
attention to the fact that, for the first three years, the animals were fre¬ 
quently turned out to exercise. The mares were served when about 3 y 2 
years of age. 
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Tabi*e II. — Measurements and Live Weight of the Mares 
in 1919. of Classes 1916 



I 






1 

i 

i +? 

91 

1 

Name 

•mJ 

Of 

3 

•3 

*8 

w 

'S 



f 



l 



§ 

§ 

i 

1 * 

1 i 1 

S 


l 

§ 

I 

a 

i 

•o 




w 









cm. 

cm. 

kg* 

Arbeit. 

158 

159 

83.5 

74-5 1 

56 

50 5 

39 

x86 

20 

500 

Cin-riq. 

160 

159.5 

86 

74 

56 

51*5 

41*5 

X84 

19 

488 

G&nsdeber .... 

158 

156 

82 

76 

53 

5°-5 

41 

x8o 

20 

475 

X,ademnSdchen. . . 

157 

158 

86 

71 

52 

48.5 

39 

183 

18.5 

450 

Opferschale .... 

157 

159 

84 

73 

52 

52 

42 

182 

19-5 

488 

Ostgrenze. 

155 

156 

80 

75 

5^-5 

51.5 

4i 

187.5 

20 

500 

Pflanze . 

153 

152 

80.5 

72.5 

53 

49 

40 

182 

19 

450 

Silhouette ..... 

148 

*5* 

79 

69.5 

54 

49 

4°*5 

182 

18.5 

438 

Tanamusik .... 

153 

153 

8t 

72 

51 

48 

40 

180 

20 

450 

Xannagxa. 

146 

147 

79 

67 

48 

45.5 

41 

168 

18.5 

388 

Tuba. 

162 

164 

845 

77-5 

54o 

51.5 

42 

178 

X9-5 

525 

Citter. 

156 

*59 

82 

74 

55 

49 

41 

183 

19,5 

463 


(1) Distance from ground to lower edge of chest measured at about xo cm. behind 
the front legs. 

(2) Calculated, 

(3) Measured at the height of the coxofemoral joints. (Author). 


Table HI. — Measurements and Live Weight of Mares 
of Class 1916 in November , 1920. 




cm. 

cm. 

rm. 

cm. 

cm. 

cm. 

cm. 

cm, 

cm. 

cm. 

cm. 

cn 

Arbeit. 

I60 

166 

159 

185 

82 

78 

59 

52 

45 

188 

20.5 

600 

Chnria. 

162 

17X 

X 62 

169 

85 

77 

60 

54 

45 

190 

20 

588 

Ganseleber . . . 

162 

169 

x6x 

160 

86 

76 

58 

53 

43 

184 

20 I 

475 

T^ademnfldchen . 

z 57 

166 

158 

l6l 

84 

73 

55 

50 

42 

185 

19 

550 

Opferschale. . . 

158 

16 6 

159 

162 

84 

74 

56 

5 1 

44 

185 

I9.5I 

525 

Ostgrenze . . . 

158 

164 

158 

172 

80 

78 

57 

52 

45 

192 

20 

588 

Fflanze. 

159 

160 

152 

165 

76 

77 

56 

-1 

41 

183 

19 

550 

Silhouette . . . 

1 130 

156 

X 5 i 

*56 

77 

73 

55 

50 

42 

187 

19 1 

509 

Taaznrasik . . . 

154 

162 

155 

x 59 

79 *■ 

75 

53 

49 

44 

186 

20 

525 

Tannagia. . . . , 

, *48 

154 , 

150 

154 ! 

79 

69 > 

50 

47 

44 

171 

19 > 

538 

Tuba. 

161 

X72» 

166 

172 

87 

77 4 

56 

52 

44 

X89 

20 | 

600 

Citter. i 

1158 

*« 7 1 

*59 

x6o | 

83 

75 

56 

51 

45 

x88 

19.5 | 

525 
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1142 - The Barb As an Army Horse. — Verdin, R., in The Revue Agricole da VAfrique dn 
Xord, Year XIX, No. roi, pp. 537-539. Algiers, July r 92 i. 

In Ms work on the origin, shape, character and performance of the 
Barb or Barbary horse, the author draws attention to the fact that the 
present type of tMs breed differs greatly according to the place where it 
is found. Thus in the region of Till, where few if any attempts at breeding 
are made, the animals are smaller than those in the Hauts-Plateaux, but 
more strongly-built, have thicker legs, a longer and stronger head with more 
powerful lower jaw, short strong loins, rounded croup, and rather thick 
hocks; in short these horses show little trace of good blood. On the 
other hand, beyond Till, in the region of Tiaiet, in the plain of Aribs, 
near Aumale, in the plains of Mina and Relizane, Chateaudun du Rhum- 
mel, Ain-M’lila, Baxika, Batna, and Kenchela, in the district of Setifia, 
M'Sila, etc., the Barb has all the characters that fit it for a good saddle or 
army horse. 

It is larger, more handsome, shows its Mgh breeding ; its head is ex¬ 
pressive, the eye full and large, and the whole animal is symmetrical 
Horses from these districts are very suitable for improving the Barbaiy 
race. Beyond the Great Plateaux, the Barb of the Sahara is gradually 
replaced by the " mehari ”, which is a very efficient substitute. This 
type is chiefly kept by the principal native families. The animals differ 
little from those of Tiaret and Boghar, but give more evidence of breeding; 
they have a spare frame, their sinews are strong, standing well apart, their 
feet are small, and they are very sure-footed. 

In spite of the remarkable qualities of the Barb as regards endurance, 
hardiness, thriftiness, resistance to disease and Mgh standard of health, the 
war has brought out its defects as an army horse. These faults could, 
however, easily be remedied by selecting the best type of animal with a 
dark coat, refusing all unsuitable animals at the service Station, and 
making every effort to obtain dark-coated stallions and brood-mares. 

On account of the trouble caused by the perpetual excitement of entire 
horses, the author advocates the compulsory castration of all army horses. 

XI43 - The Sardinian Donkey (x). — Moresghx, B., in the Giornale di Asricoliura della Do - 
menica , Year XXXT, No. 35, p. 275,1 fig. Piacenza, August 15, XP21. 

After Spain, Italy is the country possessing most donkeys. According 
to the 1918 census, there were then 949162 of these animals in Italy as 
against 875 728 in 1905. The great increase in the last 10 years is due 
to the war, for nearly half the horses and mules ware taken fox military 
purposes from the various districts, so that their place had to be filled by 
donkeys. Over x / 5 of the donkeys of Italy (205 000) are to be found in 
Sicily. The whole Valley of the Po has less than 150 000, but Southern 
Italy is for better off, and Sardinia has 35 000 donkeys and possesses a 
special breed. 


(x } See E. Mascheroni, The Rearing of Donkeys and their Crosses with Horses in Italy and 
her Colonies , in R . February 11120, pp. 130-138. {Ed.) 
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The Sardinian ass probably belongs to Sanson's “ African species 
It is characterised by its small height (about 90 cm.; rarely, 1 metre), 
the great uniformity of the type, its symmetry, except as regards the head, 
which is too heavy, the solidity of its skeleton, and its grey coat with the 
Saint Andrew's Cross. 

As it is very docile, this donkey does not need breaking in. It begins 
to work when about a year old, and acts as beast of burden, riding or 
draught animal. It is also used to work the norias, which raise the water 
required for watering the kitchen-gardens, etc. The Sardinian donkey 
can carry about 220 lb., and draw a vehicle with a load of some 880 lb. 
It is very thrifty, living on roadside herbage, or when there is no work and 
it is turned out on waste ground, ftpon a handful of barley and a little 
chopped straw. 

Before the war a Sardinian donkey cost from 20 to 50 lire, but in 1919 
the price was 300 lire, and is now still higher. This increase in price is 
largely due to the fact that they are much in request since it has been discov¬ 
ered, that the flesh of the Sardinian donkey is tender and delicate, and 
can hardly be distinguished from veal. 

The coat is usually grey, but sometimes dark-brown, with light areas 
on the inside of the thighs and round the eyes and mouth;this perhapsisa 
sign of crossing with Sanson's “ European species ", though in reality, 
the so-called European and African species are nothing but varieties. 

In Asmara, there is a breed of donkey that has become wild; most of 
them are grey, but albinos frequently occur. These animals are easily do¬ 
mesticated, and possess unusual strength. 

Occasionally donkeys like the grey ones in shape and size, but with 
black or dark-brown coats free from any white areas, are to be met with 
in Sardinia. 

Owing to its small size, the Sardinian donkey cannot be used for mule¬ 
breeding, which is in fact not practised in the island. 

1144 - The Cattle of Central Laos and Siam u j. — Seuxter, e. a. (Directeur des EtabUs- 
sements Eapiqne 4 NapS, Laos/, in the Bulletin A rmtle de I'lnstitut Scientifiquc de Sat,on. 
Year III, No. 7, PP- 320-224. Saigon, July 1021. 

In his article on the importance and methods of live-stock rearing in 
Central Laos and Siam, the author says that the chief cattle-breeding dis¬ 
tricts are the Province of Savannaket, the south of the Province of Gammon 
(Valley of Se Bang-Fai in Siam), and the Provinces of Lakhone and Nong- 
Khai, all districts where cattle are numerous. 

As the inhabitants of these provinces consume little beef, they are able 
to send a considerable amount to the two great markets of the south : 
Korat (Siam), Kratia (Cambodia), and to Thaket, whence it can be des¬ 
patched to North Anam, since a cold-storage plant has been installed at Ben- 
thuy. The number of animals exported annually (5000 to 6000 from the 
three Siamese provinces) is relatively large, and the author foresees 


(x) See JR. March 1919, No. 333. {Ed.) 
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that the cattle industry will develop greatly in the future, as soon as a 
better market becomes available, for there are large areas of uncultivated 
land that are wholly unsuited to rice and many years must elapse before 
other crops can be grown. Further, the registration of cattle which 
has now been enforced for some years in Siam, and will soon be extended to 
Laos, offers a certain guarantee against theft, and will therefore contrib¬ 
ute to encourage Stock-breeding. 

Breeds. — The cattle of Laos and Siam are composed of a mixture of 
types, and it is thus extremely difficult to determine any distinct breed. 
Two pigments are met with, the coat-colour varying from ebony black to 
white, and passing through all the chromatic scale of greys, reds, and wheat 
colour. Some of the animals have long lines, but most of them are short. 
In spite of the great differences existing between the various shapes and co¬ 
lours of these animals, the author believes that he has succeeded in distin¬ 
guishing a type which, from its frequent occurrence, may* be regarded, if 
not as a race, at any rate as a sub-race, for it seems quite fixed, and is per¬ 
petuated, in spite of the mixtures and degeneracy involved by the total 
absence of a breeding system in the country. The characters of this type are 
as follows — Short lines, very short head, broad forehead, horns slightly 
raised and spreading, body cylindrical, legs fine, chest not deep, coat brown- 
black with a mahogany or brown mule-stripe on the fore-hand, and a grey 
one on the hind-hand, slightly humped. On the whole the animal is 
small, but well-shaped, with little bone ; its weight at the age of 6 years 
varies (without fat), between 269 and 300 kg. Of the other cattle, some 
are distinctly of the Hindoo, and others of the Yunnan type, which is 
easily explained by the intercommunication between Siam, Burma, and 
China. 

Breeding. — There is no system of breeding: the calves, bulls and 
cows are bom, grow and reproduce their kind without any interference on 
the part of the owner, who often does not know how many cattle he possess¬ 
es, and does not trouble about them in any way. The animals that survive 
have evidently good constitutions. On the other hand, as a result of this 
method of rearing, they are very wild, and can only be caught with the * 
greatest difficulty. The best months for calving appear to be December and 
January. The calves are bom in the dry season, and thus are sufficiently 
old to stand the heavy rains which begin in June. Very few calves are 
bom before December or after January. Cows that have calved in De¬ 
cember or January, do not come again in heat before April or May. 

Buees. — As the native does not scruple to castrate all the fine bulls, 
in order to obtain good draught oxen, the only animals left for breeding 
are small or badly shaped. The method adopted for castration is very 
primitive, and consist in crushing the testicles, so that often this in¬ 
complete opeiation is useless, for the testicles only develop to a less extent. 

Feeding. — The animals are out at grass all the year and housing is 
quite unknown. The chief forage during the dry season, when the grass 
is scanty or tough, consists of the ricestrawleft on the fields after threshing, 
or of the stools that are still standing. This food, which the cattle eat 
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' with avidity, appears to be well assimilated, since in spite of its low 
nutritive value, they do not become thin, although given no other 
rations. In January all the fields are set on fixe (1) and until the grass 
has grown again, the stock have to content themselves with what they can 
find. Since, however, the number of head is very small in comparison 
with the vast areas they range, the cattle do not lose much flesh, and get 
on quite well until the grass shoots plentifully once more, after the usual 
February rainfall. 

Dressing-YIEIX3 . — An appended note gives the dressing yield of 
the cattle reared in Taos and Siam. The author mentions the following 
interesting detailsThe carcasses of Taos oxen weigh from 120 to 220 
kg., the average weight being 150*kg. without the head. In spite of their 
somewhat light weight, these animals have not the defect characterising 
most primitive races, viz., that owing to the poor development of the muscu¬ 
lar tissue, the proportion of net meat to gross weight is much less than in 
the European breeds (2). 

The formation of the Taos animal (round croup, cylindrical body, 
and great muscular development) renders its meat yield equal to that of 
European cattle of the first quality ; it is the thickness of the chine and sir¬ 
loin that increases the percentage of net meat and makes these oxen so 
valuable. 

The chest is rather high, but thick; there is little flesh on the flat ribs. 
To sum up: the Taos ox has no hump and when highly fed, these animals 
run more to meat than fat. Meat covered and streaked with fat is of rare 
occurrence. When the bulls are castrated young, the beef is fine-grained. 
At present, however, the animals slaughtered are bulls (or oxen that have 
been castrated), from 2 to 3 years of age, so the meat is rather coarse. 

Conclusions. — From the above facts, the author believes himself 
justified in concluding that the cattle of Taos and Siam, like those of Ton¬ 
kin and Anam, are degenerating, as they have reached the critical stage 
when degeneration proceeds rapidly. The author however hopes that 
, as a result of selection a presentable herd maybe got together in 10 genera¬ 
tions from the elements present in the country itself, or in the neighbour¬ 
ing States. In his opinion, the best method of selection would be to retain 
all the bulls and cows of the required type for 6 generations. From the 
7th generation, it would be possible by carefully sorting the bulls, or by 
introducing new bulls of perfect shape, to breed for lighter bone and for 
muscular development, by intercrossing the animals until the desired type 
was fixed. No improvement in the milk yield could be expected, for owing 
to local climatic conditions, the breed would never produce good milch 
cows. 

ix) Tills animal burning of the fields appears to produce no effect upon the cattle 
parasites (ticks, leches, etc.). (Author) 

(s) According to data sent to the Bulletin Agricole de Flnstitut Scientiflque de Saigon by 
3 C. LsIfOUBT, Chu,f of the Cochin-China Veterinary Service, at the Saigon abattoir the average 
net-weight 

return - varies between 43 and 32 . (Author) • 
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As regards the quality of the meat and the dressing yield of the Laos 
and Siam cattle, the beef is fairly good in quality, and there is less waste 
than with meat from Australia and Argentina where, owing to the in¬ 
troduction of English breeds (especially Shorthorns), there has been a 
tendency to develop unduly the fatty tissues to the detriment of the 
muscles. 

H45 - The Cattle of French Guinea. — L / Rczuo Gen*r-*U d t Froirf tt de s Industries Fwo- 
riflouts, Year II, Vol. II, 2so. 6, p. Pair=, July 1021. 

Guinea possesses numerous sources of wealth, and among the 
most important, is its large stock of cattle, which is capable of 
still farther increase. The finest herds are to be seen in the re¬ 
gion of Fouta, which is inhabited by the foulas, an ancient race of 
nomadic shepherds. The animals are usually small, but sturdy and in 
good condition. During the winter they graze on the grassy plateaux, 
and during the dry season feed in the great deep valleys that intersect 
these plateaux. Like all the other herds of the country, these herds have 
decreased owing to outbreaks of epizootic disease of varying severity, of 
which the consequences must not be denied or exaggerated. It has 
often been stated that the cattle of Guinea had lost all their value, having 
been decimated by terrible pests. This is fortunately not the case, and now, 
as in the past, the Fouta remains the source of supply from which the 
neighbouring countries of Senegal, Sudan, Portuguese Guinea, and especially 
Sierra Leone, obtain their cattle. During the war, the provisioning of 
the troops, and the large consignments of cattle sent to the Cold Storage 
Factory, at Lyndiane, contributed to the impoverishment of the Guinea 
herds. The value of the stock, however, which is still considerable, is esti¬ 
mated not to have been reduced by as much as V10- Statistics show that 
Guinea cattle still number about 400 000 head, and probably this figure, 
which is based upon the returns of the natives, who do not like the full 
amount of their possessions to be known for fear of increased taxation, is 
far too low. The number of cattle exported, which in 1914 was over 12 000' 
and reached 17 000 during the war, now tends to decrease. In 1919, 
hardly 7000 head were exported, and in the three first quarters of 1920, 
there was a further drop to below 3000. 

This is due to the efforts of the Government which is doing its best to 
restrict exportation. It should be remembered however, that as the Cus¬ 
tom Offices are very far apart, there is much opportunity for fraud on the 
land frontiers, so that probably the figures returned are much below the 
truth, and can only serve to give a rough idea of the real number of 
cattle leaving the coufftry. 

The number of raw cow-hides exported affords a good means of esti¬ 
mating the size of the herds. Since 1913, the average weight of hides ex¬ 
ported amounted to 1000 metric tons which represents, asSuming the aver¬ 
age weight of a hide to be from 12 to 15 kg., more than 8000 animals sent 
to the abbattoir. If to this number are added the average exportation 
returns viz., 10 000, the normal annual loss of the herds would be 18 000 
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to 20000 head, which does not appear excessive. From these observa¬ 
tions, it may be concluded that the cattle of Guinea have not been reduced 
to the extent alleged and that, if were systematically managed, they might 
be a source of large revenue to the Colony. 

1146 - Experiments Made In the United States on the Effect of Hydrocyanic Acid 
in Sudan Grass on Cattle. — Swanson, C. O m Journal ot the American Society 
of Agronomy, Vol. XIII, No. 1, pp. 33-36. Washington, Jan. 1921. 

As occasional cases of poisoning of cattle due to eating Sudan grass 
(Sorghum exiguum) had been observed, the Dairy Department of the 
Kansas State Agricultural College conducted experiments in 1919, with 
6 Holstein cows put to pasture from July to October on a plot of 5.4 acres 
of Sudan grass. Samples of this grass were tested for hydrocyanic acid 
content. In October 2 other cows which had not eaten any Sudan grass 
were placed in this pasture. The following is a summary of the first re¬ 
sults obtained 

Although hydrocyanic acid was found in large amounts in Sudan grass 
used for pasture, no harm resulted to the cattle. 

Liberation of hydrocyanic acid is apparently associated with enzyme 
action. Digestion in water at room temperature for several hours and sub¬ 
sequent distillation gave larger amounts of hydrocyanic acid than if 
sulphuric acid was added. Hot water and dry heat diminished the 
amount of hydrocyanic acid obtained, whilst slow drying caused it to 
disappear. Tests made on wilted samples or those several days old may 
be considered as worthless. Tests made immediately on frosted grass 
gave very high amounts of hydrocyanic acid, but this disappeared rap¬ 
idly as soon as the plant began to wilt and was completely dispersed 
when the plant was dry. 

# While in the case of the two cows who had never previously eaten 
any Sudan grass there seemed to be no ill effects, under other conditions 
it was proved that immunity was not due to habituation. 

These results do not permit any definite conclusions to be drawn 
but it is proposed to extend the investigations. 

1147 - German Experiments on the Value of Urea in the Feeding of Sheep and Other 
Ruminants. — Voltz, W., in I. Mitteilungen der Deutschen LawfowtschaftszeseUschalt, 
Year XXXIV, No. 27, pp. 372-37 5 - Beilin, July 1919; IL Btedermanns Zentralblntt, 
Year XLIX, pir* 7, pp. 269-272. Leipzig, July 1920. 

In view of the fact that at the present time in Germany the amounts 
of vegetable protein required for feeding cattle are inadequate, the question 
of the substitution of amides and especially synthetic urea for vegetable 
protein has become of great importance. As a preliminary experiment 
gave encouraging results, further experiments were undeitaken with 
sheep. The typical ration consisted of rye husks and chopped rye-straw, 
both disintegrated, dried and finally ground (“ Strohstoff ”), prepared ac¬ 
cording to the Beckmann method (i) through the action during varying 

(j) See S. April 19-’ 1, No. (06, UX. (Ed.) 
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periods of a 1.5 % caustic soda lye. The protein content of the " Stroh- 
stoff ” was estimated by the Stutzer method. The amounts of digestible 
protein were so minute that they could not be in any way considered to 
be connected with the possible formation of animal protein; moreover 
these amounts were far less than the amount accumulated in the tissues. 

In addition the animals were fed on boiled starch and sugar or the 
equivalent starch value in the form of starch alone. The daily dose of 
urea was at the rate of 30 grammes per head and the ration was completed 
by the addition of mineral salts. The animals which were of the long 
haired Merino variety (Kammwott-Merino), nine months old, and each 
weighing from 20 to 30 kg. at the beginning of the experiment, received 
daily the following amounts of mineral salts: 


Calcium carbonate . . . 

Sodium. 

Sodium phosphate . . . 

Potassium sulphate. . - 


is gm. Potassium sulphide. 

5 .» Magnesium oxide. . 

4 * Iron Chloride . • « 

4 • Total of food salts. 


t gm. 

T » 
0.2 > 

30.2 gm. 


No compounds containing iodine or fluorine were given. The potas¬ 
sium sulphate was reduced .by the intestinal bacteria. Although the feeds 
given cculd not contain any vitamines, the author did not trouble to pro¬ 
vide special feeds rich in these substances, as he thought that the bacteria 
digested by the sheep contained them in sufficient quantity. As a matter 
of fact, during the whole period of the experiment (over six months) 
the general condition of the animals under the special treatment was 
never impaired. ^ 

As regards the utilisation of urea, experiments with three lambs gave 
identical results which are not quoted by the author, who only gives the 
results of a long series of continuous experiments made with one lamb. 
These results (see Table annexed) afford convincing proof that urea is a 
perfect substitute for vegetable protein in feeding-stuffs. 

Throughout the series of experiments the faeces always contained 
25 % more protein than the vegetable foods in the ration. For the proper 
growth of the wool 0.7 gm. of nitrogen had to be absorbed dally. The 
lamb's fleece contained 87.39 % of dry matter and 9.95 % of nitrogen. 


Growth of wool during the 155 davs of the experiment.1000.5 gm. 

Growth of other epithelial products, about . 100.0 * 


Increase in wetaht reckoned for the 155 days . . 755 C .8 » 

Weight of the lamb on the first day of the first period kg. 29.25 
Weight of the lamb on the last day of the seventh period » 3715 

Actual increase in weight . . . Mil gm. 

The ratio between the increase in weight, reckoned on the balance 
and the growth of wool, and that resulting from the actual weighing may 
be considered as quite satisfactory, the latter being 343 gm. (4.5 %) only 
in excess of the former. 

The author them deals with the question of the synthesis of protein 
in the animal organism and quotes the thesis ot Abderhai<pbn (i), which 


(x> Lehrbuch dur physioiogischen Chemic, Third edition. Part II, p. * no7. 
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lays down, that, in non-ruminants, urea cannot be utilised for flesh for¬ 
mation. This theory is further supported by the works of Wbxskb, 
Ztjntz, C. Lehmann and especially M. Muixer. According to the author 
Keixner’s theory, according to which amides are never utilised by the 
animal organism except in lations deficient in protein, cannot be main¬ 
tained. Amides on the contrary should always be added to digestible 
protein and in feeding rations the amount of nitrogenous food material 
should be determined by the amount of digestible nitrogen. 

1148 - The Marseilles Breed Of Pig. — Gouin, R , in Let Pettit Revue atricole et korticole , 

Year 27, No. 633, p 123. Antibes, August 28, 1021. 

The author draws attention to the good qualities and defects of the 
Marseilles breed of pig, and suggests improvements which he thinks could 
be advantageously introduced into the method of rearing. 

The Marseilles pig has not yet attained a uniform type, but gives evid¬ 
ence of being the results of various crossings. It is remarkably prolific, 
the average litters containing 8 to 12 young, while litters of 14 are com¬ 
mon. A sow farrowing three times in the year can produce 40 pigs 
annually. * 

The young animals do not mature quickly on account of wrong feed¬ 
ing at the time of weaning, so that the pigs take too long to increase their 
weight from 12 to 20 kg. As the breeder has no milk products, he uses 
nothing but wheat offal, which too often contains inert or even poisonous 
substances. The author especially advises the larger and more systematic 
use of groundnut cake which should be broken up into quite small pieces, 
ox powdered, and added to the warm or cold rations at the moment of 
feeding. By changing the diet in this way at the time of weaning, it is 
easy to gain a month. 

Another very common fault of the breed is the excesive length of the 
pasterns. This can be remedied by selection, but the addition of bone phos¬ 
phate may also assist. 

To prevent outbreaks of infectious pneumo-enteritis, the author 
says that the animals and their sties should be kept scrupulously dean. 

1149 - Pig-Breeding on the Hills of Piedmont a).— Voslakxx. a *Zootecbmcai Section 

for the Province of Alexandria;, in II Coltnatore , Vol f>7,No 23, pp 141-145,5 figs. 

Canale Monferrato, August 20, 1021 

On the hills of Alexandria, excellent results have been obtained by 
crossing the Large White Yorkshire, an improved breed, with the local 
Reggio breed. The conditions obtaining in the district are wdl suited 
to the Large White, for small holdings predominate, there are plenty of 
vineyards and trees, and few dry meadows; further, the pigs axe reared 
in sties. 

The Large Black Yorkshires have also been tried, but with less suc¬ 
cess (at all events so far as the pure-bred animals axe concerned), fox they 


(1) For further details on pig-breeding in Italy, R July-August 1920, No. 7 79: 
R. June 1921, No 658; R. August 1921, No, 842 ; R September 1921, No 939 (Fd ) 
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axe not so well adapted to home-rearing as the Large Whites. On the other 
hand, their products are preferred by the pork-butcher. 

If the local breed is crossed with the Yorkshire (either Large White 
or Large Black), the hybrids are most prolific, the litters often con¬ 
sisting of 11 piglings instead of the 6 or 7 usually farrowed by the Reg¬ 
gio sow. 


1150 - German Experiments Made on Feeding Pigs with Rations Containing Large 
Quantities Of Fish MeaL(i) — MtJUUSR, K. (Dixektor der Versucbswirtschaft tar 
Schwejne halttmg, -fattening und -zucht in Riihlsdorf Krds Teltow), in the Deutsche 
Landwirtschalihche Tterzucht, Year XXV, No. 32, pp. 333 * 334 - Hanover, August 1921. 

With a view to deciding to what extent the amount of fish meal 
could be increased in fattening pigs without detriment to the health 
of the animals and the quality of the meat, experiments were carried out 
in 1920-1921 at the experiment farm at Ruhlsdorf for the keeping, feeding 
and breeding of swine. 

The experiment was divided into 2 periods, each lasting 4 weeks. 
During the xst period, the animals were fed fish-meal, potatoes and beets, and 
during the 2nd, potatoes entirely took the place of the beets. Bight pigs 
botn in July and August respectively, which weighed at the end of the 
year 50 kg. on an average, were used ; 5 of the animals belonged to the im¬ 
proved native breed, while the 3 others were crosses between it and 
Yorkshires, Berkshiies, or Hildesheim pigs. 

Daring the whole period of observation, the animals showed no serious 
symptoms, which is a fact worthy of notice, seeing that they consumed large 
quantities of fish meal containing much more sodium chloride than is norm¬ 
ally present in commercial meal. The composition of the meal used in 
the experiments was as follows:— Crude protein 60.20 %; crude fats 
I-I7 %; sodium chloride 6.43 % : the crude protein content was thus high¬ 
er than the average (52.3 %), whereas the crude fat content was below 
the average (2.1 ° 0 ) which had much to do with the fact that the quality 
of the meat and fat of the animals fed on this flour was not affected. 

The potatoes (“ Professor Wohltmann ”) given to the pigs duringthe 
experiment contained 14to 16 % of starch; the beets were of the half-su¬ 
gar variety known as Meyer Friedrichswerth’s " Zuckerfutterwalse", 
with a dry matter content of 15 %. 

After having accustomed the pigs to larger amounts of fish-meal, the 
first experimental period (Feb. 3-Mar. 2, 1921) was entered upon; during 
this, the animals ate potatoes ad lib . and a mixture of 16 kg. of beets to 0.9 kg. 
of fish meal. The amount they consumed may be regarded as fairly satis¬ 
factory. During the 2nd period (Mar. 14-April 10), they ate to satiety 
a mixture of 16 kg. of potatoes and 0.6 kg. of fish-meal ; as there were no 
beets in the ration, the consumption was less than in the 1st period. 


{1* See J 5 t. Bee. 1915, No. 1356. (Ed.) 
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Details relating to the food consumption and the increase in weight 
of the pigs during these two experimental periods are given in the annexed 


Table 


Food Consumption and Increase in Live-Weight During the Two Periods 
of Experiment with Fattening Pigs . 


Period 

Amount 
of food 
consumed 

Composition of ration 

Average 

increase m weight 
per day 
and 

per head 

Apmmifi of food 

necessary to produce 

1 hg. of live-weight 

per head 
and per day 

1 

Fish 
j Meal 

Potatoes 

Beets 

Fish 

Meal 

Potatoes Beet 

\ 

1 

2 

14-30 

IO 64 

0.39 

0-39 

6.95 

IO.25 

6.95 

0.603 

0.639 

0 <s 

11.53 11-53 
16.04 — 

ai arage 

12.47 

— 

— 

— 

t.€21 

— 

_ _ 


Although it may be said that with a ration of different composition, 
the amount of food consumed daily might have been about 2 kg. more, the 
quantity actually eaten was satisfactory. 

The pigs consumed considerable quantities of this ration (upon which 
they were exclusively fed), seeing that their daily food contained as much 
as 0.39 kg. of fish-meal. Assuming the percentage of digestible protein 
to have been at least 50, each animal thus consumed with the fish meal 200 
gm. of digestible protein. 

The ration contained nearly exactly the amount of digestible protein 
(255 gm.), and the starch values (2.05 kg) necessary according to Keij> 
ner to fatten pigs, so that the increase in live-weight ought to have been 
sufficient. It was not so however ,for the average only rose to 621 gm. 
per day, whereas in other fattening experiments made in the. winter of 
1920-21, at the experiment farm, the daily increase in live-weight was 
840-920 gm., being thus from 200 to 300 gm. more than when the pigs 
were given large amounts of fish-meal. 

From what has been said, it is evidently possible to fatten pigs on ra¬ 
tions consisting exclusively of potatoes and fish meal; a satisfactory re¬ 
sult must, however, not be expected. It is probable that the animals would 
have put on more flesh, if only half as much fish meal had been given them 
(200 gm.), other foods rich in protein being substituted for the remain¬ 
ing half. 

An estimate of the returns shows that considerable quantities of food 
are necessary to produce 1 kg. increase in live-weight, at all events, during 
the first period. As regards the second period howevef, the amount of 
food consumed is more in accordance with the figures obtained in previous 
fattening experiments. In any case the experiment cannot he said to 
have been successful from this point of view. , 


[list] 
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The increase in the individual live weight of the animals during the 
time the experiment lasted (Feb. 3-April 10, 1921), was as follows:— 
Tocal improved breed {5 pigs): 26 + 28 + 39 + 29 + 42 kg.; aver¬ 
age 35 feg. 

Cross-bred pigs (3 animals) : 41 + 31 + 32 kg.; average 35 kg. 
Thus the average increase in weight in the two groups was exactly the 
same. At the same time, there were marked differences, so that the 
average results must be regarded as due tc mere chance. 

The figures given for the 3 first animals of the improved local breed 
represent the weights of pigs from the same litter, but the very fact that 
the first pig gained less live-weight than the other two, shows that it is 
not satisfactory, in this case, to have compared animals of the same litter 
The two last pigs of the improved breed were the offspring of one boar, but 
of two sows of the same ancestry, yet they fattened very differently. As 
regards the half-breeds the largest increase in live-weight was gained by 
the product of a cross (Targe Yorkshire £ X Hildesheimer) X Targe 
shire Yorkshire, whereas the other two pigs were the offspring of the cross 
Berkshire <3 X local improved breed, and belonged to the same litter 
As regards the young pigs of the best litter hitherto farrowed at the 
Ruhlsdorf Experiment Farm, none of them was able on this special ration 
to attain the average increase in live-weight for the fattening period. 

ns* - Bee-Keeping in the Trentino, Italy. — Bora, g (Direttore deiri^tituto d’Agncoi- 
twa di San Michele still’Adige, Trento j, m the \^ncoUu,a italiana, vol. XVII, No h, 
pp 238-240 Ancona August in nr 

Except for some portions of the Valley of the Adige and of the basin 
of Take Garda, which are devoted to the intensive cultivation of the vine, 
the whole of the Trentino is eminently suited to bee-keeping, as are indeed 
all * senu-mountainons or mountainous districts where the meadows, or¬ 
chards and woods offer a rich and varied flora to bees. 

Apiculture is a very long-established industry in Trentino. The agricul¬ 
tural College of San Michele has successfully carried out a most active pro¬ 
paganda for the* substitution of a hive with moveable frames (preferably 
the Sartort type), for the primitive construction used by the villager. 

During the war, the bee-keeping industry suffered greatly, but is now 
beginning to revive, as the great demand for swarms, and the high prices 
they fetch, abundantly testify. The Provincial Agricultural Council of Trent, 
and the Agricultural Institute of San Michele are encouraging the recon¬ 
stitution of this industry by providing travelling instructors and short theo¬ 
retical and practical courses of lectures, the gratuitous distribution of hives 
(in future the Italo-American Dad ant type will be the one selected for 
this purpose), and sending out experts to visit the bee-keepers. In the 
southern part off Trentino, the aurata ligustica bee has always been kept, 
btff the black German and the gray Camic breeds have penetrated into the 
northern valleys, so that hybrids resulting from crosses between the aurata 
and these two tyeeds are frequently found 

[IISMISI] 
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I15* - Pisciculture In Switzerland In 1920 (1). — Butletm Suisse de Ptche el de Pisciculture, 
Year XXII, Xo. 6, pp. go-93- Neuch&tel, June 1921- 

The following information has been taken from a Report issued in 1920 
T>y the Swiss “ Departement de rinterieur 

In 1919-1920,208 breeding stations were working during the incuba¬ 
tion period (as against 216 in the preceding year), and 146756000 incuba¬ 
ted eggs produced 118 131000 fry, of which 117 302 337 {126 863 037 
in the preceding season), were placed in public waters, including 185 
337 fishes of 1 summer, or 1 year. (See table p. 1462). 

The fry produced by incubation were as follows 


(a; Native species 

Salmon . 1223 000 

Salmon-trout. 68 000 

I*ake trout. 3990000 

Xivtr and brook trout.*.8 965 oon 

Salmo alpinus . 337200* 

River char . 1 554 00c 

-Corregones.82253000 

Pike . 16403000 

(b) Foreign Species: 

Fountain salmon. 61 ouo 

Rainbow trout. 242000 

Total. - X18131000 


The Confederation granted 44 210 fr. to the Cantons for pisciculture, 
(39 700 fr. in 1919), chiefly for raising fry and stocking the waters. 

‘ jc 153-Experiment Station of Pisciculture at Evois, Finland. — brofeldt, p., Evois 
Fiskerifdrsokstationen, Resultatetav dess 25 &riga vetksambet, 1892-1917, in Fiitisnds 
Fiskerier, vol. VI, 1920. Helsingfors, Fiskeiistjrrelsen: Summarised in the AUsemeine 
Fischerei-Zcitun^ vol. XX,VI, No. 12, pp. 152-155. Munich, June 1921. 

1# 

An Experiment Station with an annexed College of Sylviculture and 
about 7 200 hectares of forest under its management, was opened as long 
ago as 1892, at Evois, a small village 40 km. northeast of Tovastehus, one 
of the stations on the railway-line connecting Helsingfors with north Fin¬ 
land. Subsequently, a Pisdcultural Experiment Station was started, to 
which in 1901 was added a School of Pisciculture. At the head of this 
Stations there is a Directoi (M. Pekfea Brofkt,t>T) assisted by a fisher¬ 
man, who goes out fishing with the students and also completes the very 
complicated forms giving all data concerning the fisheries, and the various 
fish introduced into the numerous lakes and streams. 

The station has undew its supervision 27 lakes with a superficial area 
ranging from 1 to 50 hectares (total 260 hectares), and*about 14 km. of 
watercourses. 

f 11 See R Jan. 1921, No. 87 (Erf.) 
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The lakes are situated in the Kumoalv region. The country consists 
of sterile moors with stands of spruce and pine. The soil is sandy and stony, 
and almost entirely uncultivated; marshes and ponds abound. 

The water ot the lakes is usually turbid, and of a dark colour, it is 
only dear in 4 cases. It contains much humic add and iron, but little lime. 
The bottom is covered with mud, which is usually soft and loose. The 
depth of most of these lakes is from 6 to 7 metres. 

As a rule, the water is cool even in summer ; the temperature at the 
bottom of the shallowest lakes (2 m.) never rises above io° C., and usually 
remains below 4 0 C., though that of the upper layer may reach 20 0 C. in 
summer. 

Most of the lakes are gradually being filled up by water-weeds. 

The scanty flora on the banks consists of rushes, reeds, and pondweed 
(Potamogeton). Attempts have been made to increase the vegetation by 
the introduction of new spedes, but with little success, for all the nutri¬ 
tive matter available is used by the wild native plants. Under these con¬ 
ditions, the natural fauna, consisting for the most part of Limnoea and 
other molluscs, is very limited, although it is much more plentiful (as are 
also the fish) in 4 lakes in which flax is occasionally retted. In 4 small, 
manured fish-ponds there is abundant vegetation. 

The plankton is very little developed: it consists chiefly of rotifers, 
copepods, dadocera, and the protozoon Dinobryon . 

The natural ichthyofauna is chiefly composed of the following fish 
Perch (Perea), common roach (Leuciscus rutilus), common pike (Esox 
Indus). Other rarer spedes are a small perch, the “ pope ” (Acerina 
cemua), the lota (Lota lota), the “ rudd ” or “ red eye " (Leudscus erytkr- 
ophthalmus) and the bleak (Albumus lucidus). For the last 25 years, re¬ 
searches and experiments have been made to increase the fishing returns by 
stocking these poorly-provided lakes with new spedes. The following 
have been placed in the water Perch (Perea lucioperca), Micropterus 
salmoides, tench { Tinea tinea), the ide or neifling ( Idus miniatus), common 
bream (Abrarpis drama), fountain salmon (Salvelinus fontinalis), river 
char (Salvelinus unibla), salmon (Salmo solar), river trout ( Salmo fario), 
rainbow trout (Salmo irideus), smelt (Osmerus eperlanus ), crucian carp 
(Carassius carassini ), Coregonus maraena, Coregonns albula, pike (Esox 
ludus), and eel (Anguilla anguilla). 

The introduction of the bream was attended with great success. Core¬ 
gonus maraena and river trout have also become acclimatised, although 
the latter are still relatively rare in the waters of Evois. The river-trout 
are incubated at the Experiment Station. Positive results have been ob¬ 
tained by stocking with perch, crucian carp, tench, rainbow trout, fountain 
salmon, and Coregonus albula, but all the nerflings,river char, salmon, and 
smelts, as well as Micropterus salmoides , have completely disappeared. 

Because the common bream was introduced when adult, it has become 
acclimatised in nearly half the lakes and can be caught as plentifully as the 
indigenous perch, pike, and roach. As it is a very prolific fish, some of the 
fry have to be distroyed. The average live-weight of the eatable indivi- 
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duals never exceeds 600 gm. During the first summer, the fry usually, 
attain the length of 3 cm.; they seldom grow to 6 cm. Spawning takes 
place at the end of May, when the temperature of the water is 20° C. 

The smelt is very common in the north, and can easily be in¬ 
troduced into many of the lakes. The introduction of the fry generally 
gives discouraging, and always uncertain results, owing to the lack of 
plankton without which these fish cannot live. During its first year the 
smelt attains the length of 20 cm. The number taken are from 6 to 10 % 
of the total catch. The average live-weight of a smelt is irom 700-1000 gm. 
It spawns in the middle of October at a temperature of 4 0 C. 

Coregonus albula is the largest and commonest fish of the great 
lakes of Finland. It did very badly, however, in the lakes at Evois, 
where it suffered from want of food, as it lives entirely on plankton 
Though over 51 million fry have been introduced into these lakes in the 
course of some years, only a thousand fish have since been caught. The 
individuals that survived grew well, they were 14 cm. long in the 2nd 
'year, 27 cm. the 3rd, and 34 cm. the 7th. 

Perea lucioperca did not prove so satisfactory, although it was 
induced to spawn every year, the eggs being deposited as a rule after 
June 15, when the temperature of the air was 20° C. (water temperature 
14P-26P C.). 

In the ponds, the fish grew to as much as 8-10 cm. during the first 
summer, but in the lakes they remained very small 

Crucian carp only flourished in one lake (superficial area 7 hec¬ 
tares, depth 4 metres), which had been fertilised by retting flax ; the fish 
caught annually weighed altogether 32 kg. 

Eels spread everywhere after they were first introduced, and could 
frequently be caught but they were all very small. The average weight 
of all the eels caught in one year is about 250 gm., although occasionally it 
is as much as 700 gm 

The roach is the commonest of the indigenous species. At first it re¬ 
presented 70 ° u of the total number of fish caught, and it is still taken 
oftener than any other. The average weight of the individuals caught is 
25-50 gm. 

The perch also remains small. Average^ live-weight at first 31 
gm.; later, 39-55 gm. This fish spawns as soon as the ice melts, when the 
temperature of the water is about 5° C. The common pike caught weighed 
500 gm. on an average. In order to facilitate the introduction of new 
species of fish, many pike as well as roach, were taken. Though the num¬ 
ber of roach in the Evois lakes were thus much diminished, the pike still 
always represented as before over 20 %, and sometimes even 30 % of the 
total catch. This fish spawns soon after the melting of the icc. 

Production of the Lakes. — The average production of all the 
lakes during the 35 years of experiment was 3.69 kg. per hectare, and var¬ 
ied during the different years between 1.65 kg. (1894) and 6.52 kg. (1915). 
The average production of the various lakes was most irregular, being 
highest where flax was retted, for the vegetable matter introduced into 
[HM] 
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the water caused a richer fauna to develop. Thus Kaitalampi (surface 
2.72 hectares, depth 4 m.) had only produced 3 kg. since 1896 until the last 
few years, when fish caught weighed, respectively, 14,15, 20, 70, and 24 kg. 
The average production of Valkea-Mustajarvis was 15 kg. in 1900, 14.5 kg. 
in 1901, and 31.5 in 1902, whereas the large lake, Alimainen Rautjarvis, 
(superficial area 52 hectares, depth 10 metres), through which run the- 
effluents of all the other lakes, only yielded an average of 2.56 kg. 

Conclusions. — From what has been said, it appears that the intro¬ 
duction of new species of fish into such barren waters is practically useless. 

The remarkable increase produced in the number of fish by retting 
flax in the lakes confirms the satisfactory results obtained by Zehmen, 
Struck, etc., who manured the water with fermented plants. 

Where the application of fertilisers does not seem likely to have a 
lasting effect upon the margin of the lake, it may perhaps be possible, by 
their use, to obtain a regular increase of the fish supply in waters that 
are deficient in mineral salts. 

1154 - "the Effect of Food Conditions Upon the Intensity 0! Parasitic Infestation in fish. 

—DbMoll. in the III'em** ne Fisch *7* • :-Zeitun^ Year XI#VI, No. 1 j,pp. 1 Munich, 

Jime xnji. 

Prof. Wohlgemuth, of the Hofer Institute at Wielenbach, carried 
out experiments in 1920-1921, with a view to determining whether any 
great difference would be observable in the spring in the health, mor¬ 
tality, and parasitic infestation of carp that had been well supplied with 
food during the winter, and of those that had been provided with nothing 
to eat. He also wished to discover whether under unsatisfactory food 
conditions certain species of parasites disappear. 

The carp forming the subjects of the experiment werfe divided between 
two wintering tanks of equal size and character, in such a way that whereas 
one lot had plenty of food at its disposal, the other larger lot was obliged 
to pass the winter fasting. 
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Pond No 44 

Stocked with 9190 Ftsh of One Summer. (5 individuals examined). 
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The fish selected were carp of one summer, and infested with parasi¬ 
tes Before they were introduced into the winter tanks they were examined 
with the result that Piscicola, Dactylogyrus , Cyclochaete, and Chilodon weie 
discovered on their branchiae and epidermis Etmeria in their intestines, 
and Tryfanoplastna in their blood In October, 1920, two trout ponds, 
(Nos. 43 and 44), each of 100 sq. m were stocked with 1 year old carp 6 to 
8 cm. long; 100 fish being put into the fLot pond, and 9x90 into the se¬ 
cond 

On April 19,1921, fishing was begun in the two ponds No 43, which 
had been stocked with 100 carp, still contained 56 (56 %), whereas No. 44 
into which 9190 carp had been introduced, only contained 1003 specimens 

(11 %)• 

As soon as the fish were removed from the water, they were at« 
once examined The annexed tables give the results of this exami¬ 
nation. 

It was found that the live weight of specimens from the more densely 
stocked wintering pond was slightly greater than those from pond 43. 
Only 1 out of 10 individuals had however survived , in every case, owing 
to rigorous natural selection, the largest and strongest fish had always been 
preserved, which explains why the live weight of the carp left in the thick¬ 
ly populated pond was higher than that of the pond into which fewer 
fish has been introduced so that the struggle for Ufe had been much less 
acute, and therefore even the less vigorous specimens had managed to sur¬ 
vive This fact is the more important seeing that the condition of the best 

[US4j 



FISH BREEDING 


1467 


specimens of the 9190 summer carp was much worse than that of the fish 
of the other lot 

From a comparison of the lists of the autumn and spring parasites, it 
would appear that one series had completely disappeared ; this may how¬ 
ever due to the life-history of these pests. In any case, no very im¬ 
portant conclusions could be drawn from a comparison of the results of the 
autumn and spring examination. 

As regards parasitic infestation at the end of the winter, the data afford¬ 
ed by the two series of experiments are of great interest. 

In the case of all the survivors of the 9190 fish, the epidermis proved 
without exception to be infested with Dactvlogyrus and Gyrodacfylus, and 
in 4 out of the 5 specimens examined, CyclcJzaeta was also present, whereas 
none of the other lot of carp was similarly attacked. As Gyrodactylus and 
Dactylogvrus were foutfd on the branchiae ot both lots, but on the epidermis 
solely of badly nourished individuals, it may be concluded that over¬ 
crowding (facility of contagion) is not the cause of parasitic infestation. 
The epidermis is only attacked when the fish is badly diseased or badly 
nourished, even though the parasites may be already present in large num¬ 
bers on the branchiae. 

Although it is possible that the invasion of the epidermis may be 
due not to want of resistance but to the emigration of parasites from 
the over-crowded branchiae, these experiments prove in any case 
that good nutritive conditions have an influence upon parasitic 
infestation. 

1155 - Artificial Fertilisation and Incabation of the Shad. — piroia, e., in tte Bol- 

letlino delta Socteid Lombarda per U Pesca e VAcqutcoUura, Vol. XIV, No. 8-9,pp. 81-87 

8 figs Milan, August-September, 1021. 

The shad is a marine fish with migratory habits; one form known 
as the Twaite shad (Alosa finta) to distinguish it from the Allice shad 
(A. vulgaris), has adapted itself to fresh water conditions. It has a finer 
flavour than the marine type, and the most tasty specimens come from 
the Lake of Como. 

The author decided to carry out experiments on the artificial 
fertilisation and incubation of this fish, as scientific literature contained 
only vague information respecting its reproductive processes, although 
Bowers (Washington) had treated the question at length as regards the 
American shad (A. sapidissitna), a much larger form with very different 
habits living in brackish water in North America. 

The author's experiments, which he describes in detail, had very 
satisfactory results. In a few days, he was able to put into the water 
some 500 000 fry of A. finta. The incubators were the same as those 
used for Coregonus with slight modifications. Fertilisation was effect¬ 
ed dry. 

The incubation tank was kept supplied by water heated electrically 
to 200 C. 
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1156 - Decree of the French Minister of Agriculture Dated June 17,1921, Respecting 
Enterprises for Mechanical Ploughing. — Journal offtcul de la Rdpubhque nangadst. 
Year 1 , 111 , No 163, pp 7000-7010 Paws, June 19, 1921 ^ 

Article 1. — Contractors who undertake mechanical ploughing for 
others and are using more than 2 machines, or sets of total power of 
at least 200 HP. may receive assistance from the State 

Should the petitioner he at the same time a threshing contractor, the 
H.P. required hy the threshing apparatus may be deducted from the 
minimum H.P. prescribed for mechanical ploughing apparatus or sets, 
provided that the total power of the said mechanical ploughing apparatus 
or sets is not below 100 H.P. 

In exceptional cases machines for use in viticultferal, horticultural, and 
kitchen-garden work shall be permitted to represent a total not exceeding 
100 H.P., but they shall be not less than 10 in number. 

Article 2. — All requests must be addressed, on Jan. 15 each year 
at the latest, to the Minister of Agriculture, who will acknowledge their 
receipt. 

Article 3. — The assistance given by the State consists of premiums cal¬ 
culated on the basis indicated by the decree of March 31 and includes the 
additional premium provided for co-operative societies. The premiums 
axe only for the mechanical ploughing apparatus or sets, threshing plants 
being excluded. These premiums are placed at the disposal of the interested 
parties in the following manner 

[a) One half at the date when the demand is approved, 

(b) the remainder in amounts of % at a time, at the end of each 
of the first two agricultural seasons, and on production of the proofs 
required by article 4. 

In case of accident, the beneficiaries shall be required to replace the 
destroyed apparatus or sets, and shall request, ih the case of new purchases, 
a premium the amount of which shall he fixed after taking into account 
the sums already paid hy the State and the amount of insurance-money 
already received. 

Article 4. — The proofs of the areas to he ploughed shall consist 
in the production of the summary and detailed statement for the Commune 
showing the extent of the arable land, and giving the names of the fanner 
working them, and the sums paid by the latter for the work performed. 
These said statements after having been certified as correct hy the Mayors, 
shall be sent every year not later than August 15 to the Directors of the 
Agricultural Services of the one or more Departments where the work is 
being done, who after due verification as required, shall forward the 
said documents, with their remarks, to the Minister of Agriculture. 

Article 5. -w Should one of the conditions of the agreement not have 
been fulfilled at the end of the first season, or should an incorrect mtuxn 
knowingly have been made, the half of the premium already paid shall 
be refunded to the Treasury by order of the Minister of Agriculture. 
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If one of the above-mentioned conditions remains unfulfilled at the 
end of the following seasons, the portion of the premium corresponding to 
the sum mentioned in par. b of Art. 3 shall not be paid. 

Article 6. — Farmers who desire to benefit from the premiums pro¬ 
vided in the present Decree, must submit to all the measures of control and 
verification prescribed by the Minister of Agriculture. 

1157 - Agricultural Machinery in Spain. — The Fn inter, Voi. cxxxi. No 3424 
p. 163. I,ondon, August 12, 1021 

Reports received in the Department of Overseas Trade from the Com¬ 
mercial Secretary to his Majesty's Embassy at Madrid with regard to 
openings for machinery in Spain state that, although Spain is primarily 
an agricultural country, the Spanish farmer has not kept pace with the 
times. The most antiquated methods are still employed. Grain continues 
to be cut by scythes and threshed by trampling while wooden hand ploughs 
are in common use. The change which is inevitably taking place is retard 
ed by ignorance and prejudice. An innovation in one district is slow to 
react in the next. In short, the opening in Spain for agricultural mach¬ 
inery is wide, but new business often involves educating the buyer first. 
The tariff on these goods has been recently raised 50 per cent. 

The tractor has not yet established itself definitely in Spain, and 
the various exhibitions which have been held in the past year or so have 
not had much apparent success. The public interest has been small and 
the sales of machines through the exhibitions are said to have been disap¬ 
pointing. The chief advantage of these shows seems to lie in the extensive 
Press notice they have received. The market for tractors is more for the 
future than the immediate present, though the time is opportune for manu¬ 
facturers to lay the foundations of business by making their machines 
known. 

Winnowing and cleaning machinery is made in Spain, though there 
is certainly a margin for popularising the use of modem machines of which, 
it is suggested, the British manufacturers might take advantage, if able to 
compete in price. Milling machinery is partly imported and partly man¬ 
ufactured in the country. The demand for wine and cider presses is 
largely supplied by local production, but there seems to be an opening in 
the Vigo district. Drilling and threshing machines are not much used. 
On the other hand, there is a growing foreign trade in small motors for agri¬ 
cultural use. In this the Swiss and Germans are keen competitors. 

In the Barcelona district water turbines are likely to be largely required 
for the numerous power plants which are being put up all over the country. 
At present this trade is almost wholly in the hands of Swiss and German 
manufacturers, but it remains to be seen what effect on this demand will 
follow the Royal Decree of June 14th, obliging future holders of water 
power concessions to use Spanish machinery whenever -possible. Centri¬ 
fugal pumps are also largely required for irrigation purposes. Light cheap 
pumps and motors are at present supplied by American, German, Nor¬ 
wegian and Swiss makers. 
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in the carpentering and cabinetmakmg industries much work is done 
by hand which could with advantage be done by machinery The manu¬ 
facture of all sorts of house furniture has developed considerably of late 
years and a large export trade has been established But m order to intro¬ 
duce the m a ch i ne ry manufacturers must either send travellers who are able 
to explain the advantages of their machines, or they must appoint agents 
with security in their appointment for a number of years It is stated 
that propaganda confined to the sending of catalogues will lead to 
business 

X158 “ The u MasRell Junior Motor Plough — The Implement and Machinery Renew, 
Vol 46, No 349, p 1401 London, Tanuary 1, iQ2i 

The Maskell Junior Motor Plough is specially designed to meet the 
needs of those who require a smaller outfit than a tractor and a multiple 
furrow plough, and also those whose system of cultivation demands that 
operations be conducted m the minimum of space and with the greatest 
possible economy of the headlands 



' Mast ell Junior Motor Plough” 


This mac hin e will plough a furrow 6 to 9 m deep and 9 to 12 m wide 
under ordinary conditions and the adjustments for width and depth are 
made easily. It 4s a self-contained single-furrow machine with an over 
all length of 12 ft , a width of 4 ft. 3 in , a height of 3 ft 6 in, and 
a weight of 10 cwt Steering may be either by handles as the operator 
walks behind, — a preferable arrangement m difficult working conditions, — 
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or from a detachable driver’s seat. The machine can be swung round 
on its driving wheel, and the same lever which raises or lowers the plough 
is used to adjust the depth of ploughing as the work proceeds.The outfit 
is balanced on one large driving wheel, and is supported by an idler 
wheel on the left side, which acts as a flight drag and gives the plough 
a tendency to run to the left. This idler wheel is adjustable vertically 
-to run in or out of the furrow. Power is supplied by a fan cooled V twin 
cylinder Blackbourn engine giving 10 h. p. on the brake, on petrol. The 
-drive is transmitted to the multiple disc clutch by a chain and by gears 
from the clutch to the single driving wheel. A pulley drive is sup¬ 
plied for such power work as is consistent with the size of the engine. 
•Cultivating and other tools can be had, while the outfit is made self¬ 
steering by a furrow guide wheel. 

Manufacturers: Maskeix Motor Pi.ough Co. Advance Works, Jews 
Bow, Wandsworth, London, S. W. 19. 

JC159 - The Beaters of Threshing Machines. — casteuj, m., in n ViUa%to ed * Campt , 
Year XI,VI, No. 23, p. 2. Rome, June 4, 1921. 

The innovations introduced of recent years into the construction of 
threshing-machines have related chiefly to the details of transmission and 
mounting, or to improvements in various accessories (automatic feeder, 
bagger, straw elevator, etc.), and therefore to the reduction of labour. 
The essential structure of the thresher has remained unchanged since 
•certain types became fixed; each country having a preference for the 
model it makes itself. 

Except in the case of special forms used for paddy, forage, etc., beaters 
are always oi two kinds, being furnished with either teeth, or bars. The 
former type is preferred by the American makers, and the latter by the 
European, * 

The toothed beater does the work mere quickly, but less perfectly, 
whereas the bar beater works more slowly, but injures the grain and 
straw less. The first kind is especially suited to America, where the 
threshing is done on the field at harvest time, or immediately after, and 
the large output of the machine is what matters most; the second is more 
adapted to the North of Europe, where the sheaves are stacked, often 
under cover, and the threshing is done by very few workers at a time when, 
owing to the season or the condition of the crops, there is nothing requir¬ 
ing attention on the farm. 

The author has studied these two types of beater, in order to decide 
which is the more suited to agriculture in Italy, where the conditions more 
nearly resemble those obtaining in America, than those of Northern 
Europe. He examined the capacity and qualities of the beaters from the 
following points of view:— ^ 

1) Method of feeding (lengthwise, that is to say the end of the 
sheaf is inserted first; or crosswise, the sheaves being put in parallel to 
the axis of the beater, so that the ears are placed alternately right and 
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left), and hence the possibility of using an automatic feeder, straw- 
stacker, etc. 

2) Breaking the straw. 

3) Efficiency in separating the grain, and the effect of the 
speed and of the regulation of the distance between the beater and the 
concave. 

4) Rupture or integrity of the grain. 

5) Wear and tear and life of the machine, repairs. 

6) The production, and therefore dimensions of the machine. 

7) Power required. 

A toothed beater can only be ted lengthwise but a bar-beater can be 
fed lengthwise and cross-wise, provided that the length of the beater is 
not less than that of the straw. This method of feeding is the rule for 
bar-beaters, for thus the greatest advantage can be obtained from the 
character of the beater, whereas if the sheaves are not inserted lengthwise 
although some of the special advantages of this type are secured, the 
chief are lost. 

In the case of short straw and dean wheat, provided the machine is 
sufficiently wide, the cross-wise fed bar-beater has many advantages 
{regularity, saving of fatigue to the man feeding, adaptability to auto¬ 
matic feeders of simple construction, little broken straw, excellent work¬ 
ing of straw-shaker, bagger, and elevator). These good points certainly 
outweigh its defects (small output, requires more power, defident speed 
and regularity). When however as often happens in Italy, the straw 
is long, full of weeds, and of a variety that is difficult to thresh, and further 
where the threshing operations take place on sloping ground, where the 
necessary narrowness of the threshing machines precludes all question 
of cross-wise feeding, the superiority of the bar-beater begins to become 
more doubtful. Therefore in order to make a satisfactory choice, a num¬ 
ber of other circumstances have to be taken into consideration. 

Apart frcm the breaking of the straw (though sometimes this is desi¬ 
rable) the loss of grain by incomplete separation or through breakage 
are very important matters 

The grain is detached by shock, repercussion or as the result of 
friction; thus the first type of beater is much more susceptible to varia- ( 
tions in speed than the second, and only works well within very narrow 
speed limits. Bai,assa (Die Dreschmachinen) gives 29 to 32 m. per 
second as the peripheral speed of bar beaters, and from 14 m. (small machines) 
to 20 m. (large machines) for toothed beaters In large American thresh¬ 
ers of modern construction, the peripheral speed of the beater is as much 
as 32 m. per second, but the author has found to m. per second quite 
sufficient, at all events for very dry sheaves and dry straw. With 
the bar beater, variations in sjfeed result in rapturing the grains, or pre¬ 
venting their complete separation. The same occurs with the toothed 
beater, but to a less extent, so that practically, unless the speed is reduced 
beyond the m ini m a given, the only effect of lessening the speed is 
a decrease in the output. 
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On the other hand, whereas it is possible to alter the output of 
the bar beater any way for the time being by increasing or decreasing the 
distance between it and the concave, this method of regulating the action 
is much less efficacious in the case of the toothed beater unless the teeth 
are conical or angular, which seldom occurs. 

It is alleged that the beater with teeth breaks the grain too much, 
and sometimes lets ears pass intact; there is something to be said on both 
these counts, but as honey-comb sieves are in general use for the me¬ 
chanical sorting of the grain to serve as seed-corn, the first objection is 
of little weight, and the ears that escape threshing are very few in num¬ 
ber unless only the tip of the sheal is presented, fcr example by an auto¬ 
matic feeder, and in such cases as in that of the American thresheis, 
it is necessary to have an elevator for the ears that are refused by the 
sieve, and return them to the beater. If, however, the feeding is done by 
hand, and the shears held slightly obliquely , no loss of whole ears is possible. 

It must be added that the bad lepute irto which the toothed beater 
has fallen is also due to the use of antiquated types, with tew rows of teeth 
made of unsuitable material, or unpractical shapes (conical or angular), 
and badly affixed to the bars, thus easily injuring the grain. 

A rapid, toothed beater of the modem American type with about 
300 teeth per linear metre (the teeth being arranged in 20 rows), work¬ 
ing against a concave with 6 rows of teeth, gives perhaps double the 
hourly output of a bar beater of the same length but fed cross wise. 
This however depends little upon the dimensions of the machine -which 
is always subordinate to the size of the sieves and shakers, though a 
beater 0.50 m.-o.6o m. shorter than the internal width of the frame may 
facilitate the use of an electric motor or internal-combustion engine carried 
by the threshing-machine. 

Finally the moderately rapid toothed beater requires less power, and less 
regular working, which is of a certain importance when the beater is driven 
by electricity, or in the case of hand or horse-driven threshing machines. 

After having examined the points in favour of both types of beater, 
the author comes to the conclusion that the superiority of the form 
with bars must be admitted when it is a question of cross-wise feeding 
(the length of the beater being not less than the height of the sheaves), 
whereas the toothed beater is to be preferred, when only lengthwise 
feeding is possible, or if it is desired to have a large output, and econ¬ 
omise motive power, provided a little less regularity is no objection; 
for in this way, the work of the motor is lightened in the types of motor- 
thresher machines with internal combustion engines or electric motors, 
which are becoming increasingly common and tend to take the place of 
those driven by steam-engines. 

zi6o - Machines for Treating Cotton Seed Against the Pink Boll-Worm. — ghbs- 

QuifeRB, A. I. (Fntomolo?ist of the Bekian Conjo), in the Annate* Oe Gembloux, Year 1 7, 

Part 7, pp. 234-238. Brussels, July 1921. 

It has now been proved that the pink boll-worm (Platyedra [. Pecti - 
nophora] gossypieUa) passes the winter (the dry season) in k resting con- 
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dition on the bolls that are left on the plants or have dropped to the ground 
at picking time, or else on the stored cotton seed. 

In a pamphlet entitled “ Machines for the Treatment of Cotton Seed 
against Pink Bollworm ” (Gelechia gossvpieUa Saund.), Ministry of Agri¬ 
culture, Egypt, 1917, the entomologist, G. Storey, gives the history 
of the control measures adopted by the Egyptian Government since 1909, 
and describes the machines (giving their advantages and defects) which 
weie made until the end of 1917 for the purpose of disinfecting the seeds 
of the cotton plant. 

In addition to the campaigns undertaken against the boll-worm, 
with the hope of inducing cotton-growers to collect and bum the dead 
capsules, so as to reduce the danger of invasion in the following year, 
the Egyptian Ministry of Agriculture carried out a very complete series 
of experiments in order to discover the best way of killing the Boll- 
worm larvae without injuring the seed. 

The results of these experiments were published in the Agricultural 
Journal of Egypt, 1913, Vol. Ill, Part. II, by Gough and Storey (“ Me¬ 
thods for the Destruction of the Pink Bollworm in Cotton Seed ”). 

The conclusions were as follows:— Three different methods of 
destroying the larvae of the pest have been found efficacious and com¬ 
mercially practicable, viz. 

I. — Hot air treatment; 

II. — Poison gas treatment: 

IH. — Immersion in a 1 % solution with a carbolic base (" Cyllin ”) 

Methods I and II can be applied on a large scale at all times 
and Method III is suitable before sowing; once the seeds are put into 
sacks, nothing further can be done 

Two machines were constructed, one using hot-air, and the other 
carbon disulphide. Both were exhibited at a meeting of planters, factory 
owners, and cotton merchants. 

A report was published in the Agricultural Journal of Egypt , 
Vol. IV, Part II, Storey : “ Note on Large Scale Experiment against the 
Pink Bollworm of Cotton Seed. ” 

In spite of its efforts, the Ministry of Agriculture met with general 
apathy on the part of all persons interested, and in some cases, had to face 
actual opposition, many objections being raised against the machines, 
which were considered of too clumsy construction, and too cumbrous by 
some, while others feared the seed would be injured by the high temperat¬ 
ures employed, or objected to the poisonous and inflammable gases 
used, 

The Entomological Section directed its whole attention to the hot¬ 
air treatment, and in order to encourage initiative, the Egyptian Govern¬ 
ment passed two laws about Dec. 15,1916, the one obliging all cotton factor¬ 
ies to treat their* seed for the season 1917-1918 by means of a machine 
approved by the Ministry of Agriculture, while the other prohibited any 
cotton, whether seed or ginned, from being kept in the warehouse after 
May 1, except in the case of specially licensed warehouses, viz., those that 
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had been disinfected and were so constructed that the moths could not 
find their way in, and lay their eggs on the seed. 

Within a few months numerous machines were made in Egypt, 
England, and America and by the end of 1917, they could be classed as 
follows: 

I. Fumigating machines using (a) carbon disulphide, ( b ) hydrocyanic add. 
n. Hot air machines (a) using a current of hot air; [b) acting by radicticm, (c) by direct 
contact with heated metal plates. 

This last type includes : — 1) the Simon machine, definitively 
approved by the Egyptian Ministry of Agriculture, and made by Massbri, 
CuRRiBif and Co, 16, Sharia Nubar pasha, Cairo; 2) the Maori machine, 
also appioved by the Ministry: made by the Society for the exploitation 
of the Delta Zefta machine. 

From the latest information received (Oct. 1920) from the Director 
of Belgian Agriculture, the British Cotton Growing Association considers 
that the question of the disinfection of cotton seed is solved by the use 
of the Simon machine, 

1161 - Utilisation of Waste Farm Products for Fuel. — indim Funneering, 

Vol. TfXXK, Vo. 26, p. 362. Calcutta, June 25, 1921. 

Waste farm products have been very successfully used mixed with 
coal-dust, in manufacturing briquettes for fuel. Such waste products as 
saw-dust, dead leaves, paper, wheat and coal husk, etc., are usually 
employed, mixed with day as a binder and pressed in a suitable press. The 
mixture consists of 10 to 12 per cent, of coal or coke dust, and 15 to 20 
per cent* of waste products and fat day soil. When paper is used, it 
is first soaked for some days in water and the glutinous content in size acts 
as a binder. The following is a brief description of the press used in the 
manufacture of the briquettes 

A chamber C, supported on four posts T, and made to receive the 
mixture for pressing, is traversed by vertical rods B, fastened on to a fixed 
plate F> which are employed for perforating the briquettes. A mobile 
plate F’, pierced with holes to let through the rods can be pushed from below 
upwards by the levers K and N\ through two uprights E f guided by grooves 
G, and a connecting rod AT. A cover D doses the top of the chamber 
C and is hdd solid by damps R which are held in slots S bored in iron 
plates. 

The method of working is simple: The mobile plate F’ is lowered 
to the bottom of the chamber by raising the lever IV. The cover D 
is drawn off by the handle P. The chamber is filled, the cover replaced 
and the lever N is forced down. Then the cover D is removed and, 
to free the briquette from the rods which have made the perforatione, the 
lever N is lowered to the ground. It remains only to lift off the briquette, 
by sliding it carefully, and setting to dry. • 

Pressure is exerted by means of two levers K and N connected by 
two connecting rods L. The lever K acts directly on the rod X The 
lever N acts on the lever K. If the arms of the lever K are in the ratio 

[utt-uti] 
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i: 4 and those of the lever N in the ratio i: 7, the rod X receives a 
force eq ual to 4 X 7 " 28 times the force exerted at the end of the 
lever jV. If a man weighing 75 kg. hangs on to the end of the lever 
N, the matter enclosed in the chamber will undergo a pressure of 75 X 28 — 
2100 kg. a pressure which may be increased by lengthening the 
lever N. 



Briquette Press, vertical Sections. 

The measurements of the briquettes are 0.22 metre x 0.18 metre 
X O-07 metre. When dry they have a mean weight of 3*5 ^ made 

with coal dust. 

The press is easily made with hard rough sawn wood and bolts. There 
is no fitting and little iron work. Thus the farm staff which looks after 
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the cart repairs could make it. Moreover any hands which have not 
“been discharged at the beginning of winter can be set to mak in g bri¬ 
quettes when not otherwise employed. 

1162 - Paraffin from Vegetable Oil as a Motor Fuel, — See No. h6q of this Remew 
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x 163 - Agricultural Costs and Sale Prices in Belgium before and after the War. — 

HASQum, "M., m the Journal de la Soctiti Nationals des Azrirultevrs de Belgique, Year III 
No 35, pp. 27^-276. Brussels, Aug. 27, 1921. 

The author sets out in the following tables the costs of culti¬ 
vation and the sale price of agricultural products before and after 
the war. 


Agricultural costs (in francs per quintal). 


Before the war | 


at the end 

Of X920 


X — Fertilisers and foodstuffs: —> 

Nitrate of soda.I 20 120 

Sulphate of ammonia. 24 135 

Superphosphate. 5 30 

Basic slag. 5 25 

Karaite . ( 4 13 

Wool refuse. 5 20 

Linseed cake ., 20 90 

Groundnut cake 18 95 

Coconut cake . 18 85 

Maize. I 15 73 

Bran. 13 50 

U. — Machinery and implements : —• « 

Plough. no i 500 

Reaper. 900 4800 

Mower . 350 1800 

Carls. 1000 4000 

Wagons . 500 2200 

Sacks. 1 6 


Shoeing. 

Wheelbarrows. 

III. — Salaries and wages: — 

Driver (board and lodging).annual 

Cowman (board and lodging). » 

Servant (board and lodging). » 

Journeymen.daily 

Beet tilling. » 

Beet pulling.. . » 

Reaping. » 

Threshing.per sack 


4 

20 

30 

x8o 

600 

4000 

500 

3000 

360 

1500 

5 

17 

• 50 

200 

60 

250 

'TO 

200 

I 

6 
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Smvr prices ob agricultural products (in francs per quintal). 


Wheat. 

Rye. 

White Barley . 

Oats. 

Hay. 

Straw. 

Sugar beets . . 
Potatoes .... 
Mangels . . . . 
Batter (per kg.) 


At the end of 


Before the war 

1930 

19 

1 

90 

20 

80 

20 

1 90 

20 

88 

6 

' 30 

4 

12 

3 

1 16 

8 

35 

1,50 

7 * 5 ° 

5 

17 


Average prices op live stock (in francs per head) 


Before the'war 


At the end of 
1910 


Horses.j 

Cattle .I 

Milch Cows. 

Sheep for grazing.I 

Young pigs (two months c 2 d) .. 


1200 

650 

550 

30 

30 


6000 

1600 

2800 

180 

186 


Before the war a young fanner about to start required for the equip¬ 
ment of his farm in dead (including all agricultural machinery) and live 
stock a fixed sum of 1000 francs per hectare of his farm. 

At the present time stocking a farm requires a capital of at least 
3000 francs per hectare. Thus a farmer taking over a 100 hectare farm 
would incur initial capital charges of about 300 000 francs. 

1164 - Cost of Production of Wheat in a Commune In Romagna (Italy) during the 
Agricultural Year 1819 - 1920 . - sbrozzx d., in VItalia Agricoh , Year 5^ No. 8, 
pp. 325 - 237 - Piacenza, Aug. 15, 1921. 

The author analyses the cost of pioduction, in the agricultural year 
1919-1920, for wheat grown on a 60 hectare farm in a commune in Romagna, 
the average yield being about 15 quintals per hectare. The year was un¬ 
favourable, because the high spring rainfall laid the crops and was the cause 
of much rust. The wheat followed a leguminous crop, a bean crop or 
a wheat crop, for the soil was improved and suited to a second crop. 
Ploughing was done by tractors of the Casati cable machine type. Plough¬ 
ing, manuring and cultivation were carried out intelligently and carefully. 
The varieties motivated were Carlotta StrampeUi, Gentil rosso and Shiiiff 
Cologna. The author gives for the different headings of expenditure the 
unit price for each year from 1914 to 1920. Those only which relate to 
the first and the last of the series are reproduced here. 

[1183-1184] 
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In 1887 the results of an enquiry by the Ministry of Agriculture over 
244 farms producing 15 hectolitres par hectare shewed that the cost of 
production of wheat was 9.80 lire per hectolitre, not including rent, or 15.87 
lire when the latter was also taken into account. 

At the end of the last century Professors Raineri and Jemina 
stated that the cost of production of wheat in intensive culture following 

Comparison between prices and salaries in 1914 and 1920 




UII9I4 

In 19*0 

Price of z ^quintal of coal . 

lire 

4-50 

85 

1 quintal of wood .. 

* 

3 ( 19 X 5 } 

18 (1919) 

z quintal of petrol including delivery . . . 

» 

125 (1918) 

260 (1920) 

Salary and compensation : —• 




for woodcutting per hour. 

9 

0.25 

2.50 

• 


p. hour p. hectare 

p. hour p. hectare 

* J 

for the mechanic. 

9 

0-45 x.35 

240 6.75 

for each labourer . 

» 

0.30 I.05 

240 6.00 

lor water carriers, per day . 

» 

1.50 

10.00 

Salary per hour for working in the wheat field : — 




Digging and transplanting in October . 


0-37 

2-75 

Digging and transplanting from November to February 


0-35 

246 

Hoeing, female labour . 

9 

0.226 

I.91 

Weeding . 

» 

0.17 

x -57 

Cost pxr unit of fertiliser : — 




Phosphoric anhydride (superphosphate. . ... 

* I 

| 0416 

3 *oo 

Nitrogen (nitrate) . 

9 

2.00 

15.00 

Cost of threshing : — 




Price of wheat per quintal . 

9 

26 

100 

Premium for the threshing machine . 

% 

3 oO 

6 

Daily cost of harvesting (10 hour day). . 

lire 

5.50 

o 7 

Harvest contract price per hectare . 

9 

33 

232.50 

Cost of the threshing machine per quintal . . . 

9 

1.26 

1 6 

Eabour per quintal. 

» 

1.00 

6.75 

Carriage per quintal . 

9 

0.10 

0.65 

Transport, per quintal . . 

9 


I.60 

Wages of the machine team per 100 quintals of wheat :— 


1 3.58 


Mechanic . 

9 


2642 

Chauffeur . 

9 

1 5*45 

17-33 

4 « pagUerini» (labourers for feeding the threshing 




machine). 

» 

3-57 

1 1645 (1) 

Carter . . 

9 

5-75 

20.00 

«Ministro *... 

9 

3-57 

1645 

* Proweditore * . 

9 

446 

1 17.00 

Interest on machine capital . 

% 

3-50 

1 6.00 

Food for mechanics (a). 

lire 

7-oo * 

i 

| 45 -oo 

(:} With a minimum guaranteed output of 200 quintals a day. 


(2) Divided equally between the mechanic, chauffeur and the *' paglierim 
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on meadow clover could be reduced, according to the value of the clover, 
to 10.34 lire, 8.5 lire and even 6.54 lire per hectare. Professor Pogoi, 
however, does not take this view and considers that the cost should be 
placed much higher. 

Cost of wheat cultivation per hectare. 

Credit 

Wheat: 15 quintals at 90.SO lire (the nominal price being 100 lire 
• per quintal and a deduction made tor loss occurring between 
the threshing and deliver? to the Requisition Commission, and 


receipt stamps).1492.50 kre 

Straw: 15 quintals at 0 lire . . . 135.00 » 

Straw for litter.. 105.00 » 

Chaff. 10.00 » 

Total .IT4t.S* » 

Debit 

Ploughing. 240.00 lire 

Harrowing and pricking out. 66.00 » 

Sowing. 30.00 * 

Maintenance of ditches. 100.80 » 

Manure. 110.00 » 

Seed: 120 kg. at 84 lire . 100.00 » 

Hoeing and weeding. 200.00 • 

Harvesting. . . 232.50 - 

Transport and stacking. 65.00 

Threshing. 198.00 

Transport and delivery. 57.oo * 

Insurance: lire 2.83 >15. +2.45 • 

Dues and taxes. 28.35 » 

Expenses of administration. 50.00 » 

Interest on floating capital (1520 lire at 6 °„). 45-<5o « 

Interest on sunk capital. 150.00 » 

Nutritive material removed by the crop. 439*50 » 

Total . . . 

Net loss 3155.10 lire — 1712.50 lire — 413.60 lire per hectare. 


Prom a series of comparative tables that have been diawn up on the 
subject of the cost of commodities, we reproduce the following, compiled 
by G. Marinelli, La Terra , vol. IV: Italia (Publisher: Vallardi) which 
represents the number of hours that have to be worked by a labourer to 
give him a salary equal to the price of 1 quintal of wheat. 


In X862 
» 1867 
» 1871 

» i88x 


195 hours 
203 » 

163 » 

X 22 » 


In 1893 

» 1905 
» 1914 
» X920 


86 hours 
80 » 

80 » 

21 » 


1x65 - Respective Costs of Production of Green Forage and Silage Crops in Nebraska. 

(U. S,}. — See No. 1026 of Review Oct. 1931. 

[11C4-1165] 


































industries depending on plant products 


1481 


AGRICULTURAL INDUSTRIES 

1166 - Wines Made from Grapes Infected with Eudemis — hugubs, e. (Chef de tea- 

vaux 4 la Station oenologique de Montpellier), in the Aitnalcs des FalstftcaHous ei dds 
Fraudes , Year XIV, No. i*>r, pp. 139-141- Palis, May 1921. 

On one of the estates in the South of France, where the last crop 
had been imperilled at the time of the vintage by the attacks of cochy- 
lis and eudemis, the author gathered 2 lots of grapes at the same time 
from an Aramon vine. One lot had been punctured and much injured 
by these insects, whereas the other had hardly been touched. 

As soon as these grapes were gathered, they were at once pressed, 
and a rapid examination of the musts obtained gave the results set forth 
in the following Table : — 

Table I. — Analysis of musts of sound grapes and of grapes infected 

with Eudemis . 


Grapes must 


Sound Infected 


Reducing sugar expressed as glucose . . . 
Total acidity expressed as H2 S0 4 .... 

Volatile adds. 

Alcohol by volume.. 

Colour. 


gm. per litre 
> » » 

» » » 

0/ 
• o 

■ % 


I75* 00 225.00 

5.48 II.IO 

0.10 0.3 

nil. 0.3 0 

Colourless I Distinctly red 


It was found, as has been recorded many times before, that the must 
of eudemis-infected grapes is much sweeter and has a far higher add con¬ 
tent than that of sound grapes. On the other hand analysis revealed 
the presence of 0.3 0 of alcohol, and 0.3 gm. per litre of volatile add in 
the must of the diseased grapes, whereas the must from the sound fruit 
contained no alcohol, and a very small quantity of volatile add. Thus 
before the grapes were picked, fermentation had already set up in the 
infected berries. 

The two musts were fermented separately. When tunned, the amounts 
of wine and of pomace obtained were respectively as follows:— Wine 
(vin de goutte and pressed wine), per kg. of grapes 712.5 c.c. in the case 
of the sound grapes, and 647.5 c.c. in that of the infected grapes: promao? 
per kg. of grapes, 125 gm. from the sound grapes, and 2T5 gm. from the 
diseased grapes. Thus the amount of- wine obtained from eudemis- 
infected fruit is considerably less. 

It may be supposed that as the grape, when attacked by the insects, 
had already developed all its tissues, the subsequent changes would be 
limited to an increase in the sugar content and a decrease in acidity. It would 
therefore appear that the pomace might furnish a measure of the weight 

[»«] 
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which a given weight of diseased grapes would have attained if they 
had been healthy. Now, if 125 gm. of pressed pomace correspond to 
1 kg. of sound grapes, 215 gm. correspond to 1.720 kg. According to this 
hypothesis, the loss that can be attributed to the attacks of the insect 
would be about 42 % of the crop. 

On the other hand it was found that the must from the eudemis- 
infected grapes contained more sugar, and more add than the product 
of normal grapes, and the wine had a higher alcohol and add content. 
If however, the calculation is made for 1.72 kg. of sound grapes, instead 
of for 1 kg. of diseased grapes, the sugar content is lower, and the addity 
higher (1). 

An analysis made in February showed the results given in Table II. 
These show that whereas the composition of wine made from sound, 
grapes was normal, the product of the infected grapes had a high alcohol 
content, and an excess of addity; further, the dry extract was very strong, 
and possessed a peculiar, bitter taste. In addition, there was much free 
tartaric add present, and the saccharimetric deviation was distinctly 
positive; this last abnormality is probably due to the presence of dex- 
triniforxn substances. 

Table II. — Analyses of Sound Wine and of Eudemis-Infected Wine. 

Wine from 1 Wine from 






sound grapes 

Infected grapes 

Alcohol .. 

% in volume 

IO.3* 

12.0* 

Dry extract at ioo°C . 

gm. 

per 

litre 

20.50 

5275 

Ash .. 

» 

B 

% 

225 

2.10 

Alkalinity of ash expressed as potassium car- 




148 

1.72 

bonate . 


* 

B 

4.04 

4.70 

Alkalinity of ash expressed as cream of tartai 



> 

4*?5 

* 1.94 

Fixed addity 



» 

3*92 

II ,06 

Volatile acidity . 



B 

0.83 

0.88 

Reducing sugar expressed as glucose 



a 

0.80 

385 

Saccharimetric deviation .... 



j 

0 

+ 4 

Total potash . 



a 

3.98 

3.08 

Total tartaric add . 

0 

a 

B 

4-43 

6.98 

Free tartaric add. 

» 

» 

a 

0.34 

3.12 

Taste. 

. . 

. . 

. . 

Good, dean 

Sharp, bitter 

Total alcohol 4 - total addity . 

. . 

. 

. . 

15.05 

2404 

Total alcohol •+■ fixed addity . 


, . 


14.22 

23.16 

Ratio alcohol: extract . 

. 

. . 

. , 

4.00 

1.9 

Halphen ratio . 

. . 

. . 

. . 

0.44 

0.97 

Blakez ratio . ... 

, . . 

. . 

. . 

2.62 

„ 1.09 

Roos ratio. 




3.05 

12,1 


(i) See also: J. Dugast, Vias 'inormaux, Annates des Falsifications et des Frauds* 
year 1917, p. 31. {Ed.) 
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It would thus seem that the effect of the attacks of the insects is to 
suppress, or at all events to hinder, the processes that usually take place 
towards the close of the ripening of the fruit, that is to say, the increase 
in sugar content, the diminution in acidity, and the transformation of 
the free tartaric add, either by combination, or combustion. 

1167 - Non-Alcoholic Wines and Ciders (1). — La Cidrerie francaise, Year 33, No. *>, 

PP 173*77. Paris, August 1921. 

The President of the General Syndicate of Ciders and Fruits for Ci¬ 
der-Making of France made enquiries respecting the manufacture of non¬ 
alcoholic dders and received the following note from the French Commer¬ 
cial Office for Switzerland 

Note on the Manufacture op non-Alcoholic Wines and Ciders 
in Switzerland. — In order to obtain a non-alcoholic dder of good quality, 
it is necessary to mix apples of various kinds (sour and sweet), for the fla¬ 
vour depends upon the dder containing sugar, tannin, and adds in certain 
proportions. The apples should be chosen by an expert, for the kind of 
fruit selected determines the quality and clarity of the juice extracted. 
If sweet and add apples are mixed in the right proportions, the juice 
expressed should be relativdy clear and not require filtering. 

Fruits of different kinds are not mixed as a rule, the apple juice being 
the extract of apples without any admixture of pears or other fruit. 

The apples or grapes should be ripe, but not over-ripe. In no case 
is fruit used that is not suffidently mature for the table. Should they 
be dusty or covered with soil, they may be washed, but if dean this is 
optional. 

To extract the juice, the fruit is first pounded in stone mortals, 
and the pomace thus obtained extracted by a hydraulic press. It is of 
the greatest importance that, during pressing and the subsequent ope¬ 
rations, the juice should never come into contact with iron, which im¬ 
ports a disagreeable taste. Iron utensils ought therefore never to be used. 

Pomace is not tunned before pressing; in fact, all the operations must 
be carried out rapidly so that the juice will not remain too long in contact 
with the air, which might start fermentation. 

The hydraulic presses used in most of the Swiss factories are supplied 
by Messrs. Rauschenbach of Schaffhausen (Switzerland). 

As soon as the juice leaves the hydraulic press, it passes through 
a pipe to a metal sterilising apparatus filled with water at a temperature of 
6 &> C. to 70° C. The juice, which is in a spiral aluminium tube, remains 
in the steriliser for half-an-hour at most, after which the operation is 
complete. It should be noted that, after this stage, the juice should never 
come into contact with the air. 

(2} As regards the manufacture of alcohol-free ciders and wines^ the pamphlet by 
M. Lbothgld, of Waedenswil (Zurich), and sold by him at the price of 0.75 Swiss francs, may 
also he consulted. M. A. B5 hx*s (BOrglen, Thurgau) brochure also gives useful information 
concerning the man u fa c ture of alcohol-free sparkling wines and champagne. It is sold by 
Messr. Huber and Co., Frauenfeld at the price of 1.60 Swiss francs. 
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After sterilisation, the dder or wine is taken into receptacles holding 15 
to 20 hectolitres from which all the air has previously been expelled. 
In these it remains for some weeks or even months before being bottled. 
The receptacles are provided with a fermentation indicator consisting 
of a black fluid contained in a glass spiral in the form of a horizontally- 
placed S, which turns white as soon as the fermentation begins. 

Before bottling, the juice is filtered through asbestos and can be fil¬ 
tered several times if necessary, in order to render it perfectly dear, but 
it is better only to filter it once, for the repetition of the process 
affects the taste of the liquid. Asbestos filters are well-known, and 
their use is not a trade secret. They are made in Switzerland by 
Messrs. Th. Seitz at Kreuznach-am-Rhein, and Messrs. Hoeny, Me- 
chanische Werkstatte at Ober Meilen. 

The bottles used for alcohol-free wine or dder are not sterilised before 
being filled, but axe very carefully washed. It should be noticed that the 
success of the preparation largely depends upon the scrupulous cleanliness 
of all the apparatus and bottles used. 

The bottles, when filled with juice, are placed open in a metal vat 
provided with a cover. The vat is then filled with water at about 70° C, 
the water coming up as far as the necks of the bottles. Sterilisation is 
complete at the end of about half-an-hour. The bottles should be 
corked at once, to prevent the juice cooling. Metallic caps fitted inside 
with a ring of cork, are generally used in mechanical corking. This pro¬ 
cess appears the surest and most economical. It is necessary for the bot¬ 
tles to be hermetically dosed in order to prevent any subsequent fer¬ 
mentation, of the juice. 

In making alcohol-free champagne or sparkling wines the same 
process is employed up to and including the bottling. Before sterili¬ 
sation, the bottled juice is subjected to carbon dioxide under pressure 
of 2 to 6 atmospheres. This pressure varies according to the temperature 
of the wines, and the nature of the product required. It should be 2 
atmospheres in the case of sparkling wines and 6 or 7 in that of cham¬ 
pagne. A lemonade apparatus is generally used for introducing the 
carbon dioxide into the bottles, which should be made to withstand the 
pressure. 

The corking operation is the same as for ordinary champagne bottles, 
the cork stopper being wired on. Sterilisation is effected later in the auto- 
dave; the pressure in the interioi of the apparatus* must be increased 
progressively as the temperature rises, in such a manner that the external 
pressure balances the pressure inside the bottles. This is a very delicate 
stage of the manufacture, as the bottles easily explode. The bottles are 
then laid down in a cool place. 

The pomace is as a rule used for the making of preserves, or for dis¬ 
tillation. It is^not dried, but is employed in its natural condition. 

The “ Alkoholfreie Weine und Conservenfabrik Meilen A.-G. 
at Meilen, made apple-honey for some years, but has since given up 
doing so. This product is obtained bj merely evaporating the juice 
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in the open air in a jacketed apparatus similar in sloape to a kind of re¬ 
tort, that is always to be found in jam factories. 

In the manufacture of alcohol-free wines and ciders, and also in that 
of apple-honey, no foreign substance (such as glycerin for instance), is 
ever introduced to promote coagulation. 

The temperature of the work-rooms is not of special importance, for 
the operations must be performed as quickly as possible. 

As regards the utilisation of the by-products, it appears from the ex¬ 
perience of the Swiss factory, that all that can be done is to use them for 
distillation, or sell them to preserve factories. Generally, a preserve and 
jam factory is annexed to the alcohol-free wine factory. 

The process described has not been patented, but patent machines 
are used, which can be procured, on application to the Firms whose 
addresses are given in this abstract. 

1168 - Yeasts From the « Sura * of the Coco-Palm \i ). — Dn Mriro, F. (Ecoie de m6de- 
cine de Nova Goa, Portuguese India), in the Compter rendus des Stances de la Sociitt 
dc Bidlo it , Vol. lyXXXJV, No. n. pp. 584-586. Paris, 3 Iaich 10, 1921. 

In Portuguese India, the name “ sura ” is given to the juice extracted 
from the spathe of the palm-tree which is also called in other places 
" toddy ”, calloo, and arack. “ Sura ” supplies alcohol, vinegar, and 
a kind of sugar known as “ jagra. " 

Assisted by one of his students, M. F. Fernandes, the author isolated 
(by inoculating agar containing 4 % of glucose in Petri dishes) 17 cul¬ 
tures of yeasts capable of fermenting glucose, laevulose and mango 
juice but not galactose, lactose, and saccharose. The author has classi¬ 
fied these yeasts as follows:— Genus Saccharomyces Meyen 1838 emend 
Vuill.: S. surae I sp. n.; S. surae II sp. n.; S. toddyi sp. n. Genus 
Saccharomycodes Hansen 1904 : S. paLmarum sp. n.; Genus Aielosaccharo- 
myces of Bourm. and Goug 1909; A. loyolinus sp. n.; Genus Zymonema 
of Bourm. and Gong 1909; Z . instil are sp. n. 

1169 - Preparation of Paraffins from Vegetable Oil — Mailhe, a , m the Comptes ren- 
dus da VAcademic de ? Sciences, Vol. 173, No. 6, pp. 358-559. Pari«=, August 8, 1021. 

Fatty oils'‘cannot be distilled under ordinary pressure without to 
some extent decomposing. The author thought it would be possible to 
decompose them more completely if they were placed in contact with mixed 
dehydrating and dehydrogenating catalysts at temperatures varying 
from 550° C. to 650° C. For this purpose, use can well be made of electro¬ 
lytic copper, associated with magnesia, alumina or kaolin. The mixture 
is made into balls with the help of an agglutinant, and the balls are heat¬ 
ed in a copper tube. Linseed oil is introduced by means of a capil¬ 
lary tube into one of the ends of this tube. The vapours in passing through 
the mass of the catalyst, give rise to two classes of products, the one liquid 
and easily condensed, the other gaseous and capable of being collected 
in a gasometer. 

{1) Regarding the fermentation products of palm sap, see R May 1915, No 546 and 
R. June 1921, No. 672. (Fd.) 
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The experiments described by the author show that the decomposi¬ 
tion of linseed oil, using a copper-magnesia catalyst followed by hydro¬ 
genating the most volatile products with nickel, gives rise to aromatic 
carbohydrates. The fat chain has been cydidsed, and as the cyclic pro¬ 
ducts thus obtained are free from sulphur, cyclohexane and its deriva¬ 
tives can be obtained. 

It is evident that by this catalytic process, it is possible by starting 
with a vegetable oil, to obtain a volatile oil and an inflammable paraffin 
of a mixe d character that can be used as motor fuel. „ Specific gravity 
of the volatile oil at 239 C., 0.7607; specific gravity of the paraffin at 21 0 
C., 0.8644. They are both soluble in any proportions in alcohol. 

* * 

1170 - The Oxyhydridase Of Milk. — Aroy, J. and ValmOIUe, in the Comptes rcndus des 
Stances de la SociiU de Bioloiie. — Vol. EXXXV, No. 26, pp. 333 “ 331 . Pans, July 16, 
193*- 

The -milk ferment discovered by Schardinger that decolorises me¬ 
thyl-blue in the presence of formaldehyde, belongs to the class of fer¬ 
ments possessing both oxidising and hydrogenating properties, which 
ate known as oxyhydridases. The authors isolated this ferment from 
milk by saturating it with powdered sodium chloride ; leaving it to stand 
for 12 hours, then filtering it and finally precipitating the filtrate by a 
semi-saturated solution of ammonium sulphate. 

The oxyhydridase thus separated gives the reactions of protein sub¬ 
stances ; it is insoluble in water, soluble in solutions of neutral salts, and 
precipitated from these solutions by acetic add. It contains a consider¬ 
able amount of phosphorus and iron and is thus a phospho-proteid. 

KX71 - Gerome or G6rardmer Cheese. — Blin, H., in VAlimentation modems et les In¬ 
dustries annexes. Year XIX, New Series, No. 16, pp. 231-232. Paris, Tuly iqji. 

Cheese-making in the mountainous district of the Vosges is an indus¬ 
try dating back to very remote times. The earliest mention of the Ge¬ 
rome cheese was in 1070. The cheese-makers of the Remiremont district 
in the valley of Cleurie and Vagney have taken advantage of the syn- 
dical system to introduce considerable improvements into the manufac¬ 
ture of Gerome cheese, which has a formidable rival in Munster cheese* 
In the Vosges the cows yield rich milk, of which the average com¬ 
position, according to Vacca, is as follows: — Casein3.14%; albumen 
x.19 ; fats 3.13; lactose 4.20; salts 0.72 ; water 87.62. 

Gerome is manufactured in the Cantons of Gerardmer, Thillot, Saul- 
xuies, Fraize, and Remiremont. Taking one year with another, the to¬ 
tal production is estimated at about 7 million kg., of a value of 5 600 000 fcs. 
This cheese is prepared in the following manner: — 

Pressing. ■— As soon as the milk has been drawn from the cow, it is 
strained, and heated in a 50-litre copper caldron to 36° C. The caldron 
is provided with a wooden cover having, in the centre, a hole that can 
be dosed at will by means of a disk rotating on a pivot. In factories where 
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modem methods are adopted, the milk is curdled by liquid, unadulter- 
able and constant preparations of rennet (commercial rennet). 

In many places however the rennet is made from the fourth stomach 
of a calf, organs being selected which have reddish v e ins, and adhere 
to a slightly moistened finger. The stomachs are washed, inflated, placed 
to dry, and afterwards cut up (into quarters or thirds), and put in a 
bottle filled with water to which has been added a little salt, and a pinch 
of pepper. The bottle is corked, and after 3 to 4 days the rennet is ready 
for use. Two spoonfuls of rennet must be used for 50 litres of milk. The 
room temperature is kept at from 15 0 to 18 0 C. 

Cutting and moulding the Curd. — When the milk has coagu¬ 
lated, the curd is cut with a ladle made of tin or copper and shap¬ 
ed like an elongated shell with the two broader faces slightly compressed. 
The basin is covered again, and when coagulation is quite finished, that 
is to say from 1 *4 to 2 hours after the addition of the rennet, the whey 
is separated from the curd with a strainer of the same shape as the ladle, 
but a little larger (30 cm. X 17 cm. and 5 to 6 cm. deep). 

The whey collected in the strainer is removed with the ladle, and the 
curd is again divided to facilitate drainage. The curd is placed into 
cylindrical forms or moulds of deal, 35 to 40 cm. high, and 15 to 18 cm. 
in diameter. Lower moulds are employed for cheeses that have already 
acquired a certain consistency without however being completely drained. 
One part is perforated with holes, the other which is not perforated, fits 
over it. When, after about 12 hours, the thickness of the curd is reduced 
by one half, the rack is removed and the cheese turned out into a dry 
monld. This process is repeated twice a day for 2 or 3 days. 

Salting, Drying and Ripening. — Three or four days later, if the 
cheese is sufficiently firm, it is turned out on a board of beech wood 
sprinkled over lightly with salt. On this it is rolled, the operation being 
repeated on 3 or 4 consecutive days. From 30 to 35 gm. of salt are 
required for each kg. of cheese. 

The cheeses should be washed over carefully with a doth dipped in 
slightly salted water, and then turned, and this must be done for several 
days. As soon as they are firm, they are removed to the drier, which consists 
of superimposed shelves placed in a closed but well-ventilated, room. 
In summer, they are dried in the air, in boxes with wooden bottoms, the 
upper part being shaped like a roof and draped with muslin to keep off 
the flies. As sown as the skin is formed, and the body is hard, the cheeses 
are put to ripen in the cellar, which should be dry with openings to the 
north and south. The cheeses are frequently washed with tepid water 
containing a little salt, and turned. When they become brick-red, and 
the paste gives when pressed with the finger, they are ripe and ready for 
market. In order to produce a good cheese, continual attention is necessary 
for not less than 2 months. The largest cheeses take 3-4 juonths to ripen. 

Characters op good GEromE. — This cheese should be rich inside, 
firm, and with few cavities. Badly-made G-erome cheeses break, crumble 
and are full of holes. 
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It takes 7.5 to 8 litres of milk to make 1 kg. of cheese, and a good 
Vosges cow will give enough milk annually for 260 kg. of cheese. G&romg 
cheeses are made of very different weights and dimensions, varying 
from 500 gm. to several kg. The small sizes sell quickest. They are 
packed for the market in small round, deal boxes. 

1172 - Bacteriological Investigation of Some Pork Butchers’ Products (1). — bor- 

NANd, M., in the Travauv de Chimie alimentaire ei tFhyjene, Vol. XII, Parts 3-4, pp. 119- 

125. Beme, 1921. 

The author has studied the bacterial flora of several of the products 
of the pork-butcher, viz., 11 Bologna sausages, 2 “ atriaux ” (2), and 
9 Vienna sausages, obtained in the market at Lausanne. 

In all, he found a larger or smaller number of living bacteria. Bac¬ 
terium coli was met with in 77.3 % of the cases, and Bacterium proteus 
in 27.3 %. 

The above mentioned micro-organisms can cause poisoning and 
generally find their way into the sausages through want of cleanliness, 
the instruments that have been used for opening the intestines usually 
being employed for cutting up the meat. It is therefore of paramount 
importance that the hygienic conditions under which sausages, etc. are 
made should be under careful supervision. 

1173 “ Oil From the Feet Of Oxen and Sheep. — Bruno, a., in the Annales des Falsi¬ 
fications ct des Frauds Year XIV, No. 151, pp. 137-139. Paris, May 1921. 

Oil from the feet of oxen can be defined as oil extracted by prolonged 
decoction (10-12 hours) from the metacarpal and metatarsal bones of 
adult animals. As the extraction is repeated several times, and the 
bones treated are those running from the hoof to the knee or hock, the 
resulting substance is a bone-marrow fat which is for the most part 
liquid at ordinary temperature. In warm weather, however, a fair amount 
of stearopten is rapidly deposited, and in winter, the fat quickly as¬ 
sumes the consistency of an ointment. Ox-foot oil is much used as a 
lubricant on account of its “ oiliness. " 

The oil floating on the surface of the water in which the bones are 
cooked is removed with a large spoon, and purified by re-heating with 
water, followed by careful decantation. According, to the temperature 
at which decantation is carried out, the oil may be entirely fluid, or con¬ 
tain a larger or smaller quantity of dissolved or solid substances; it 
differs also in character according to the animal, and the date of its daugh¬ 
ter. Thus ox-foot oil cannot be expected to have a constant compo¬ 
sition. 

The author having had occasion to make some of this oil, sent a pure, 
authentic sample to the Central Laboratory for the Prevention of Adul- 


(1) See R. Nov.-Dee. 1920, No. 1180. {Ed.) 

(a) The name " atriaux ” is given in the Canton of Vaud (Switzerland) to flat saasagf* 
containing chiefly chopped pork liver. {Ed.) 
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teration (Laboratoire Central de la Repression des Fraudes), where it was 
analysed by M. Roxtiixakd. For purposes ofc omparison, sheeps-foot 
oil was also made and forwarded for analysis. The results obtained are 
given in the following Table. 

Analyses of Ox-foot and Sheeps-Foot Oil. 



Filtered sheeps-foot 

Filtered ax-foot 


oil 

* ail 


at 

at 

at 

at 


15® C. 

45 ° C. 

15° C. 

45 ° C. 

Specific gravity at i5°C. 

0.917 


0.9x69 


Iodine index. 

84 

82 

75*3 

74 

Oleo-refractometer dev. at 22 0 . 

+ 3.3 

+ 2.3 + 

— 2 

— 2 

Refractive index. ... 

I.46805 

I.46805 

*14675 

14675 

Saponification index.. 

194 

194 

X 97 

*97 

Free fatty add, as oleic add. 

0-34 

O.34 

0.67 

0.67 

Brixter resorcin 4 Upper layer . . 

pale pink 

— 

pale pink 

— 

test / Eower layer. 

pale yellow 

— 

pale yellow 

*— 


These two oils deviated from the customary zero when tested in 
Amagat and Jean's refractometer, though this zero would have been reg¬ 
istered if they had been mixed. 

According to the author, ox-foot oil could be prepared from the ter¬ 
minal phalanges (after removal of the hoof) as well as from the metacarpus 
and metatarsus, though it would appear that little advantage would 
thus begained in the case of the ox, and practically none with the sheep. 

The by-products of this industry are the osselets which are of small 
value, and the cannon bones which are much used in the brush and the 
fancytumery trades. 


[msj 


















PI/ANT DISEASES 


DISEASES NOT DUE TO PARASITES OR OF 
UNKNOWN ORIGIN. 

1174 - “ Bramble-Leaf” (“ Roncet ”) of the Vine Reported from Tripolitan la (1), 
— FeliceoNI, C., in &A“rtcoUura Colomalcj Year XV, No. 10, pp 507-508,1 plate. Flo¬ 
rence, October 1, 1921. 

With the development of vine-growing in the Italian colony of Tripo- 
litania, a very severe form of rachitic disease with a course and symptoms 
very similar to those observed in typical “ bramble-leaf ” (“ Roncet ”) of 
the vine (Vitis mpestris) has made its appearance. 

The disease seems to have been introduced in cuttings imported from 
Tunisia, and used for planting most of the Tripolitan vineyards. 

Vines growing on their own roots are as much attacked as grafted 
stocks. The disease appears on one-year-old plants about July, or 
during the second period of growth, and causes the vine to produce 
a large number of small, finely dentated leaves; the intemodes being 
frequently stunted and swollen, and the foliage covered with pale-coloured 
patches. These symptoms are particularly noticeable in the case of adult 
vines. Scars and dead patches occur also along the edges of the 
leaves especially at points where the dew collects, and flows. No al¬ 
teration can be detected on the exterior of the roots and rootlets, which 
also do not appear to be affected by rot, although some broom-like mal¬ 
formations occur, and the cortical tissue becomes dark. 

Mention should be made of the effect caused by the nature of the soil 
upon the gravity of the disease. Vines growing on the alluvial soil of 
Wudiam are much more seriously attacked than others planted in sandy 
soils. In the author's opinion, this may be because the stiff dayey-sand 
forming the sub-soil does not allow the water to drain away, and hinders 
the proper aeration of the strata into which the deep roots penetrate. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PLANTS 

1175 - Control of Plant Parasites of the Walnut in France. — See No. 1123 of 
this Remew. m 


(1) See also: .ft. Julyi9i4,No. 684 ; R. Sept. 1916, No. 1029 ; R . August 1918, No. 873; 
R . Mar. 1919, No. 392 ; R. Oct.-Dec. 1919, No. 1260. ( Fd .) 
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1176 - * Record” Variety of Oats Resistant to Rust. — See No. mi of this ReiHew. 


1177 - Sclerospora Saccharic the Sugar Cane Mildew in the Philippines.—E eb, 
JET A., and ^Eedalla yt G., m Science, New Series, Vol. EIV, No 130*;, p. 271-27*)- 
Lancaster, Pa, Sept. 23, 1921. 

In the beginning of 1920, a firm of Japanese sugar cane growers in¬ 
troduced cane points for use on their plantations in Rizal Province, I/U- 
zon, which they stated had been grown by the Experiment Station of 
the Japanese Government in Formosa. 

In April 1921, the cane having been ratooned, numerous cases of 
etilation of the young plants were observed. Such plants were very con- 
spiuous and could be observed at a considerable distance from the field. 
On the lower surface of the affected leaves a white spore mass was 
abundant. Microscopic examination showed as was expected the presence 
of Sclerospora Sacchari T. Miyaki. The mildew was missing in the fields of 
native cane adjacent to and surrounding the field of Formosan cane, which 
confirmed the suspicion that the fungus had been introduced from Formosa 
into the Philippines. 

Measures have been taken to completely exlerminate this disease by 
repeated ploughing of the affected field, burning the affected stubble and 
allowing the land to lie fallow. Steps to trace seed cane that emanated 
from the field are also in progress and it is probable that the disease will 
be entirely eradicated. 

1178 - Erysiphe PoZ/g-o/i/aud Sclerotinia Libertiana Injurious to the Soya 
Bean in Baden, Germany. — See No 1191 of this Review. 


1179 Phytophthora sp. and Septoria Lycopersici on Tomato Seedlings, in 
New South Wales. — Dak^ell-Smith, G. P., in The A ncultural Gazette of New South 
Wales , Vol. XXx.IT, Pt 8. p *577 Sydney, Ang. 1021. 

Tomato seedlings in certain districts in New South Wales were attacked 
last year by blight (Phytophthora sp.) and leaf spot (Septoria QVyco- 
persici. 

The part attacked is generally some portion of the stem in the 
majority of cases at or near the ground level. The seedlings fall over 
and wilt. 

5 . Lycopersici is recognised by pale or ochre coloured spots ou which 
are produced numerous minute black bodies which contain the spores. 
Affected leaves have a tendency to curl. 

The following control measures are recommended by the author 
1) Remove and burn all diseased plants; 2) Spray the rest with Bordeaux 
mixture; should wet weather prevail, other sprayings *nay be necessary 
at intervals of about 10 days ; 3) Avoid keeping the seed-bed too moist; 
4) Water the soil rather than the plants; 5) Shelter the beds with some 
impervious material during damp weather. 
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1180 - Pbysalospora Miyabeana n. sp. and its Conidial Form ( Gleosporium ) 
Injurious to Salix purpurea var. angustifolia in Japan. — Fuacosm, 
X., in Annals of the Phytopatholozical Society of Japan, V6I. 1, No. # PP- x-«, figs. 8. 
NisMgahara, Xokio, July 1021. 

In the early autumn of 1919 a number of diseased Japanese willows 
(Salix 'purpurea var. angustifolia) were observed near Sapporo. A prelim¬ 
inary examination of these specimens revealed the constant association 
of two forms of fungi, Physalospora and Gleosporium with the lesions. 
Since some species of Physalospora are known to possess a Gleosporium 
as their conidial stage, it may be supposed that a possible connection 
exists between these two fungus forms; this assumption has been verified 
by a number of cultural experiments. 

The following autumn the disease reappeared in the same nursery. 
A Gleosporium was isolated from the affected leaves and stems of the Sa¬ 
lix and the spores thus obtained were inoculated on healthy plants 
with positive results. 

A more careful study of the symptoms of disease as well as the nature 
of the causal fungus has led to the conclusion that the disease is due to a 
hitherto undescribed species of Physalospora , and its conidial stage 
(Gleosporium). 

It is highly probable that this disease has been prevalent for many 
years in several willow plantations in Hokkaido, since certain basket 
makers have notified an outbreak at Kotoni, Barato, Urashinotsu 
and Shinshinotsu in the province of Ishikari. According to one basket 
maker the disease has been prevalent at Kotoni for the last 7 years and 
in certain districts such as Motomura near Sapporo, willow cultivation 
has been abandoned owing to the severity of the trouble The affected 
branches are said to he liable to break at the lesions giving baskets of 
inferior quality on account of the brownish spots visible after the bark 
has been peleed off. 

During the autumn of 1920, another type of willow canker disease, 
probably due to a fungus parasite belonging to the genus Marssonina, 
made its appearance in several willow plantations in the vicinity of Sapporo, 
and also in the Nursery where the first mentioned disease had been notified. 
According to the basket maker the second disease is less injurious to the 
willow than the first. 

The disease caused by Phys. Miyabeana and its conidial form (Gleospo¬ 
rium) appears on the stems as well as on the leaves and chiefly on 
the npper part of the plant. The lesions on the stem are whitish- 
grey or grey in colour and elliptical in shape, varying from 5 to 30 mm . 
in length. Often the lesions become united involving a considerable 
portion of the stem or extending so widely as to completely surround it. 
The base of the petioles is often attacked, but the points of infection are 
by no means confined to this portion. The lesion is usually surrounded 
by a blackish border line with a considerably sunken central area, where 
minute black pustules are found in dusters which aie conspicuous owing 
to the contrast in colour with the surrounding tissues. Later the lesion 
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may become cracked and finally uncovered exposing the woody tissue 
by the peeling of the dead bark. 

The indications of the disease on the leaves are dark brown spots on 
the upper surface. The spots are circular or outlined irregularly, measur¬ 
ing 2 to 5 x 3 to 7 mm., and often showing concentric marking. When the 
lesion involves the midrib, a considerable portion of it may be blackened 
lengthways. 

The symptoms of the other disease probably due to Marssonina are 
quite distinct. The disease is characterised by elliptical tar-black 
lesions on the stem and black punctures on the leaf. The lesions on the 
stem are not sunken and the pustules are somewhat scarce and indis¬ 
tinct. 

xi8i - Vesicular Rust of Weymouth Pine Caused by Cronartium ribicola. In 

Switzerland. — See No. 1193 of this Review 

WEEDS AND PARASITIC FLOWERING PLANTS. 

1182 - Amaranth us def/exus and Xanthium Commune , Newly Recorded 

Weeds In New South Wales. — Maiden, J. H., in The Agricultural Gazette of New 

South W ales, Vol. XXXII, Pt. 8, p. 580 Sydney, Aug. 1Q21 

At a meeting of the Linnean Society of New South Wales on May 
25, 1921, W. F. Blakely exhibited two weeds hitherto not recorded for 
the State : Amaranthus deflexus L. and Xanthium commune Britt. 

A. deflexus L (“ low amaranth ") is common along the railway line 
between Cowan and Hawkesbury River. The plant is widespread through¬ 
out Europe and appears as a weed in other parts of the world. It has 
the general appearance of A . macrocarpus Benth., a native species from 
which it differs in certain characteristics of flowers and fruits. In 1920 
the same plant was recorded in Victoria. 

X. commune (“ Common cockleburr” of America), has recently been 
forwarded from Ebenezer. On investigation, two other specimens of 
this Composita were found at Cattai, near Windsor (1915) and near Du- 
nedoo (1918) and identified as X. Slrumarium , thus indicating that this 
obnoxious weed is spreading unnoticed. X. commune is similar in habit 
to X. Strumarium , but is readily distinguished by its characteristic fruits. 
It is apparently new for the Commonwealth. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

1183 - Some Insect Pests of Cultivated Crops in British Guiana. — Bodkin, g e., in 

The Journal of the Board of Agriculture of British Guiana , Vol. XIV, No. 2, pp. 132-139. 

Georgetown, April 1931. 

In British Guiana, the insects most injurious to sugar cane, the prin¬ 
cipal cultivated crop, are those known collectively as “ borers ” which 
consist of 3 species of lepidopterous larvae, namely Castnia licus Fab. 
("giant moth borer ”) (1), Diatraea saccharalis Fab. (small moth 

(1) See R. Jan. 1911, No. 353 ; Feb. 1912, Nos. 439-440 ; R . May 1919, No. 671. 
{Ed.) 
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barer) (i) and D. caneUa Hamps. (2), very similar to the preceding species 
in ail its stages of development. 

These three insects pass their larval and pupal periods within the cane 
itself, thus causing weakening of the plant and material deterioration in 
the juice Their attacks are often followed by a complete destruction 
by termites. 

Twenty yeais ago C. licus appears to have been unknown in this 
Colony. Since its first appearance however, it has multiplied at an 
exceedingly rapid rate and during 1919 on 16 estates, 91479 moths were 
destroyed, and 1 600 046 larvae. Like many other injurious insects in 
this part of Tropical America, C. licus has invaded the cultivated areas 
from the forest region. 

Birds, especially the “ kiskadee ” [Pitangus sulphuralus) and old witch 
[Crotophaga am) are the most important enemies of this insect. 

On all sugar estates, organised gangs, chiefly composed of native bom 
children (Creoles) aie employed in the destruction of C. licus and have 
grown remarkable clever at this work. After sending them into a field 
of canes recently cut, the roots are searched for traces of the borers and wher¬ 
ever scarring or open boring is observed a long hooked wire is introduced 
into the stumps; if the larva is present it is soon dragged to the surface. If 
this is not successful, the stump is partially uprooted and the larva or 
chrysalis thus secured. The caterpillars and chrysalides are kept by each 
child in an old tin and at the end of the day the contents are carefully 
counted and checked. Children provided with nets are also employed to 
catch the adult moths. 

To destroy D. saccharalis gangs of children are sent through the 
fields of young cane and wherever a dead central shoot is observed it is 
cut off dose to the ground and the larva or chrysalis secured and placed 
in a tin. In both cases the children are paid for their work. Three 
hundred specimens are sometimes collected by one child in one day. 
Cutting out cannot be continued after the canes are 4 months old. In 1919 
22 779 354 caterpillars and chrysalides were thus destroyed. 

The collection of the eggs of this lepidcpteron is now carried out ou 
most estates by means of a small gang of specially trained children who 
are well paid. 

Two spedes of egg parasite* of D . sac char alls (one ot them Trichogram- 
ma minuium Riley is well known) are commonly met with and extremely 
effective. Several species of external Hymenoplerous parasites also 
occur, one Dipterous parasite and a fungous parasite {Cordicep$ sp.). 
The larva of an Elaterid beetle also preys on the early stages of D. sac - 
charralis. 


(1) See R. Aug-dct. 1911, No 2557; i?. Feb, 1912, Nos. 439 * 41-0 ; if. Feb. 19x3. 
No. 138; R. May I 9 i 3 > No. 514; R . Apr. 1914, p. 488; R . Oct. 19x5, No. 1x06; if. 
April, 1916, No. 479* Aug. 1918, No. 935. v®<*.) 

(2) See R. Feb. 1912, No. 439. (Ed ) 
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Other pests which attack the cane are: 1) the weevil borer [Meta- 
tnasius hemipterus) (1) which at times damages the stools and rooting 
system of the cane; 2) larvae of 2 Noctuid moths, Remigia repanda (2) 
and Laphygma frugiperda (3), which sometimes cause complete defo¬ 
liation. These are destroyed by collecting in buckets containing paraffin 
and water. They become most numerous on the advent of rains after 
prolonged drought; 3) Two species of termites occur frequently and des¬ 
troy all canes which have previously been weakened by borer attacks ; 
the nests are collected in sacks, taken out of the field and burnt; 4) one 
species of mealy bug occurs at times in large numbers beneath the leaf 
sheath and when large numbers are present they undoubtedly weaken 
the vitality of the cane ; these insects are destroyed in damp weatheT by 
fungi; in dry weather they multiply rapidly and remain healthy; 5) two 
species of Cercopidae occur at times in small numbers, but the damage 
done is generally speaking negligible, owing to the careful destruction of 
weeds in the sugar cane plantations. 

The chief insect enemy of the coconut palm is the larva of a lepidop- 
teron known as Brassolis sophorae T. which at times defoliates nearly 
every palm in the district. As the nests are large and conspicuous in the 
palms it is an easy matter to send up a child to cut down these nests. A 
large locust in one particular area has recently developed a taste for the 
foliage of the coconut palm and trom time to time does marked damage. 

In 1917, British Guiana experienced an invasion of locusts coming 
from Venezuela ; after a strenuous fight for 5 months, it was successfully 
eliminated. When rice is in the nurseries, prior to transplanting, the lar¬ 
vae of the moth R. repanda often cause injury by feeding on the young 
shoots. The caterpillars have been destroyed successfully by flooding. 
The larvae of D. saccharalis frequently attack the fully developed plant. 

Scale insects at times prove troublesome to citrus trees. 

Cacao is more liable to fungoid diseases. 

1184 - Micrococcus ( Staphylococcus ) acridtcida Attacking Grasshoppers 

in Greece. — Ktjps®rath H , in the A finales de Gcmblonx , Year XXVlI, Part 8, pp. 

253-25-'. Brussels, August i*m. 

Towards the end of May, 1913, the grasshoppers in certain parts of 
Greece were found to be suffering from a disease causing them speedily 
to lose their voracious appetite and die in a short time. The author on 
examining some of the infected individuals (received in June) under a low 
power lens, found them to be covered, especially on the abdomen, with 
small, white tufts, which were found to consist exclusively of Micro¬ 
coccus. 

After having isolated the organism, the author obtained pure cultures 
of four very similar species, one of which, a new species described under the 


(i) See R Mar. 1916, P* 35 - {Ed) 

(1) See R . Aug. 191*, No. 803, and R. Sept. 1914, No. S65 {Ed.) 

(3) See R . Dec 1910, p 20; R. Sept IU13, No 11x3; R. Sept. 191*, No. 865; 
R . April 191S, No. * 95 . {Ed.) 
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same of M. (, Staphylococcus) acridicida , proved to be of much practical 
importance. In August, the author sent it together with the three others 
to Athens, where it was the subject of two series of experiments. 

In the first, an emulsion of the fungus was introduced by inoculation 
between the second and third abdominal segment of the insects: death 
ensued within forty-eight hours. The second series of experiments consisted 
in spraying the vines with the emulsion, and feeding the grasshoppers on the 
leaves thus infected. The results obtained in both experiments were 
identical. These researches were interrupted by the war, but although 
incomplete, the experiments made in Greece would seem to prove that 
the ingestion as well as the inoculation, of this micrococcus, soon bring 
about the death of the grasshoppers. 

Preliminary trials for the purpose of ascertaining the action of this 
coccus when ingested or inoculated into living insects (caterpillars of Pieris 
rapae and an adult specimen of Locusta viridissima) in Belgium have result¬ 
ed in the death, after a variable number of days, of a considerable number 
of the infected insects and the discovery of the pathogenetic agent. 

1185 - Ghaleididae Parasites of Coceids in Japan. — Naxayama, s., in The Philip- 
Pine Journal of Sctenoe, Vol. XVIII, No. 1, pp. 97-100, pi 1. Manila 1921. 

An enumeration of species in the subfamily Aphelininae, observed 
in various parts of Japan as cocdd parasites. 

1) Ablerus perspeciosus Girault, on Aulacaspis pentagona Taig. ; 

2) Aphdinus fuscipennis Howard, on Aspidiotus perniciosus Comst., 
and Chionaspis sp.; 

3) A. japonicus Ashmead; 

4) A. mytilaspidis Le Baron, on Hemichionaspis aspidtstrae Sign.; 

5) Azotus capensis Howard, on AuL pentagona ; 

6) Azotus chionaspidis Howard, on Chionaspis difficilis Qdl. and 
on Aid. pentagona. 

7) Coccophagus lecanii Fitch on Ceroplastes ruhens Mask., Phe- 
nacoccus pergandei Ckll. and Pulvinaria citricola KLuw.; 

8) C. yoshidae n. sp. on Coccus hesperidum I,., 

9) Perissopterus mexicanus Howard on AuL pentagona ; 

10) ProspaUella aurantii Howard, on Asp. perniciosus ; 

ir) P. berlesei Howard, on AuL pentagona; 

12) P. niigatae n. sp. on Aid. pentagona ; 

13) Archenomus orientalis Silvestri, on AuL pentagona ; 

14) Casca chinensis Howard, on Chionaspis difficilis . 

1186 - Natural Enemies of Acanthopsyche jtmodi \ the Macrolepidopteion 
Injurious to Acacia moilissima in Natal, South Africa (1). — Skah®, S. H., 
in The South African Journal of Science , Vol XVIII, Nos 3-4, pp 291-301, figs. 15. Johan¬ 
nesburg, July 1921. 

After completing the work of G. C. Haines up till now not reported, 
by personal observations taken in the plantations round Pietermaritzburg 


(1) See also R . Ang 1919, No. 1241. {Ed.) 
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(Natal), the author gives a Summary of the investigations made the 
natural enemies of Acanthopsyche junodi Heyl (“ wattle bagworm”), 
the worst of the pests of the black wattle Acacia mollissima . Haines and 
the author examined in all nearly 60 000 bagworms; the life history of the 
wattle bagworm has already been studied in detail by Fueeer and 
Hardenberg. 

Large numbers of the newly-hatched larvae are destroyed before they 
have an opportunity of forming their bags. 

Hardenberg mentions several kinds of spider which act as predaceous 
enemies of larvae just hatched. These larvae are dispersed by the wind, 
birds and insects, and carried to places where they die of starvation 
owing to lack of suitable food. Those that survive and manage to construct 
their bags enjoy a certain account of immunity for a time, as they are 
small, inconspicuous and well protected from their minor enemies. Later, 
however, the bags are very conspicuous and numbers of the larvae fall a 
prey to birds and rats (Muridae). 

According to Hardenberg there are 8 different species of insects 
parasitic on A. junodi viz. two Ichneumons, one Chaldd, and five Tachinid\ 
but none of these had been determined, nor were their habits studied in 
detail. The author has observed only two of these parasites viz., an Ichneu¬ 
mon, Philopsyche dbdominalis Morley, and a Tachinid, Carcelia evolans 
Wied., and notes are made on their life history and biological character¬ 
istics. C. evolans is in its turn preyed upon by a minute chaldd so far 
undetermined. 

The bagworm is attacked by several diseases amongst which that caus¬ 
ed by Isaria Psychidae Pole Evans, takes the first place. The efficacy of 
this very virulent fungus as a check on A. junodi is somewhat impaired by 
the attacks of another fungus, Melanospora parasitica , which grows on 
L Psychidae and partially or wholly inhibits the conidia formation of 
its host. 

Another virulent and extremely destructive disease of the bagworm is 
according to experimental results said to be caused by a filterable virus. 

There are other diseases of an obscure nature to which A. pmodi is 
liable, and which destroy the larvae It is as yet uncertain if these diseases 
are caused by bacteria or are due to disturbances in the normal physio¬ 
logical functions, or to both. 

* Out of a total of 59 687 bagworms examined, just over 1 % were de¬ 
stroyed by birds and rats, 19 % by insect parasites, 16 % by fungus disease, 
and 17 % by other diseases, making a total of 53 % destroyed. Despite 
the enormous numbers killed by the above agencies, the figures show that 
a far greater mortality must take place in the younger stages, from Sep¬ 
tembers March. Hardenberg estimates that the majority of bagwoitns 
which reach maturity are males, there being an excess of males over females 
of about 25 %. This agrees with the author's observations. Of the 47 % 
surviving, only 21 % will be females; in other words, out of every 100 
bagworms found in the plantations in March, only 21 females will reach 
sexual maturity. These females will deposit some 40000 to 50000 
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eggs which will hatch the following spring. Assuming no yearly increase 
on the part of the bagworms, these eggs will be reduced to 100 by March, 
i. e. only one quarter of 1 % of the larvae hatched survive the early perils 
of their life. Even if this early mortality is taken into account, about which 
very little is known, it is by far the most important of the factors in the na¬ 
tural control of A. junodi. 

1187 - Machines for the Treatment of Cotton Seed Against PJatyedra (Pectino- 
phora) gossypiella . — See No. 1160 of this Renew 

118S - Control of Pests of the Walnut in France. — See No. 112? of this Review. 


1189 - The “Pirovano” Vine Hybrids Resistant to Phylloxera and other Fun 
gold Diseases In Italy. — See No. 113- of this Rett w 


1190 - Oncopera mitocera , New Grass Pest in Queensland. — Dodd, a. p., in 

Queensland A ncultural Journal, Vol XVJ, Pt 2, pp. 79 81 Brisbane, Aug 1021 

During the drier months of 1920, viz. July to November, the farmers 
of the Atherton Tablel&nd were seriously concerned at the ravages of a 
Macrolepidopteron caterpillar — afterwards identified as Oncopera mitocera 
Turner (fam. Hepialidae) — that threatened to destroy a great proportion 
of the pasture in certain areas. 

This insect appears to be confined to North Queensland and possibly 
to the Cairns district. Early in 1911, F. B. Dodd observed the moths 
flying very plentifully at dusk, on the edges of Evelyn Scrub, near Her- 
berton. The first record of 0 mitocera as a pest, seems to be contained in a 
letter written by J. G. Jones of Ravenshoe on September 15, 1919. No¬ 
thing was heard of its occurrence round Yungaburra until August 1920 when 
the farmers suddenly noted the damage done by the pest. Piobably the 
caterpillars had been there for several years, but never in such numbers as 
to attract attention. The moths have been noticed m considerable force at 
Kuranda and it is certain that laivae have been found in the scrubs around 
Babinda, 

Thus, the species has been found in the Cairns district, at all heights 
from sea level to 3500 ft. 

A description is given of the different stages of the insect, followed by 
details of its life history and habits. 

The larvae remain hidden during the day at the bottom of a ver¬ 
tical tt'nnel specially constructed in the soil, and emerge at night to 
feed on grass blades. Apparently fresh leaves are not essential, as in the 
scrub the surface of the ground is bare of vegetation and no doubt in this 
case fallen leaves and vegetable matter are consumed. 

It appears tfoat the grass roots are not touched in any case, nor the 
underground roots. The grass apparently dies through the action of the 
caterpillar gnawing at the base of the roots from the surface. 

There is no doubt that this species is a native of the scrubs where it 
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may be still be found. With the clearing of land and planting with grass, 
conditions have been favourable to the development of this insect as a pest, 
and it apparently has not been followed by its natural enemies. 

The principal area affected is in the immediate neighbourhood of 
Yungaburra, from Kulara in the north to Kureen in the south; in the older- 
established districts near Atherton and Kairi it has not made its appear¬ 
ance, and southward around Malanda, the caterpillars have not been 
found in the pastures, although abundant in the scrub. Another area 
infested, although not to the same extent, is situated eastward from Ra- 
venshoe, on the higher land toward the Beatrice River, 3200 to 3500 ft. 
above sea level. 

The pest occurs throughout these areas and almost every farm is more 
or less affected; the fields present a very ragged appearance instead of a 
luxuriant carpet of grass. The extent of damage caused by the pest is 
evident seeing that this occurs during the drier parts of the year when good 
grazing is most needed. 

Certain spiders (Attidae) catch a few of the moths. No doubt night¬ 
jars destroy a large number, but in the open field of the Tableland, 
the absence of birds which might help materially to check the ravages 
of the pest is very marked. 

Climatic conditions must be an important factor in the increase or 
decrease of these caterpillars, and heavy rain or an excessively wet 
season may restrict their numbers. 

1191 - Pests of Soya Beans Observed !n Baden, Germany (1).— vojs Wahl, m the 

Zettschnft fur PfUnz*nkrankheiUrt, Vol. XXXI, Parts 5-6, pp 194-106. Stuttgart, 1921. 

A list of the pests observed during three years on some varieties of soya¬ 
bean at Augustenberg, Baden. So far only two fungi have been recorded: 
Erysiphe Polygoni DC., and Sclerotinia Libertiana Fuck. The young bean 
plants, which in the district studied come up from the end of April to the 
beginning of May, were severely attacked by Arion hortmsis Fer., Agrio- 
tes lineatus D., Melolaniha vulgaris F., Agriolimax agrestis I,., Porcellio and 
Oniscus spp. 

Towards the* middle of May, Phyllotreta nemorum I,., Psylliodes chry- 
socephala D., and Sitones sp. were seen on the soya beans.. 

After the end of June, Thrips physopus L., T. longicollis IJzel, T. dis¬ 
color Hal (?), T. major Uzel, T. Albopilosa Uzel, Aeolothrips fasciatus D.> 
A. albocincius Hal., Smymothrips biundnata Uzel, Baliothrips dispar Hal, 
Lygus pratensis Fall., Siphonophora ulmariae Schk., etc., all attacked the 
beans. At the end of July, 1916, Tychea phaseoU Pass, caused serious 
injury to some plants of soya. 

In August in all three years, Epitetranychus aUhaeae Hanst. occurred 
in large numbers, and did much damage. Aroicola arvalis again proved a 
formidable enemy to the soya-bean, at Augustenberg, and perhaps mice 
also did some injury to this leguminosa in that neighbotiftood. 

(1) See also R. July 1914, No. 690 ; R . April 1916, No. 463 ; R . July 1919, No. 654; 
R. Feb. 1919. No. 268 ; R. Jan. 1920, No. 138; R. 'July-Aug. 1920, No. 511. (Ed.) 
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1192 - Aathoaomas cinctus Reported la Orchards In Orest Britain. —haxwood, 
P , and C[hampion], G. C., in The Entomologist's Monthly Magazine, Senes III, Vol. Ill,, 
No 82, pp 226-227. London, Oct 1921. 

A single sample of the weevil (Anthonomus cinctus Koll. [= A. pyri 
Boh. and A. bituberculatus Thoms.]) was captured in an orchard adjoin¬ 
ing Darenth Wood (Kent). This Cnrculionidea has been found under the 
apple bark in conjunction with A, pomorum L. A subsequent visit to 
the same locality failed to produce any further specimens of A . cinctus , but it 
is probable that it will be found in other orchards in Kent in the near 
future 

This insect may prove an undesirable addition to the British entomo¬ 
logical list, if destructive in the larval state. 

1193 -Pests of the Weymouth Pine In Switzerland. — badoux h., in the Journal forestier 
suisse. Year LXXII, No. 9. pp. 163-173, 1 plate. Berne, September 1931. 

It was long supposed that the Weymouth Pine (Ptnus Strobus) in¬ 
troduced into the Swiss foress had found a refuge from all pests. 

In reality, however, this conifer is attacked in Switzerland by a num¬ 
ber of animal and pl^at parasites. 

Among the latter, the first deserving mention is Cronartium ribicola 
Dietr. (aecidial form: Peridermium Sfrobi Kleb.), the cause of “ vesicular 
rust. " This fungus seems to have made its first appearance in Switzer¬ 
land on P. Strobus towards 1904 ; it was reported at this date as occur¬ 
ring in the plantations of the Commune of Lode, which consisted of trees 
imported from Germany. The parasite had however already existed 
for some time in Switzerland, especially in the Engadine, where it was 
observed, in 1895, on Ribes petraeum, by Ed. Fisher, who at that very 
time suggested that the second host of the fungus was P. Cembra, as 
was proved to be the case actually in the Engadine, by G. SchELLEnbERG 
in 1903. Vesicular rust has of late years spread rapidly in Switzerland 
and is reported from all plantations or stands of P. Striobus . In the Canton 
of Zurich, the epidemic assumed such serious proportions that the private 
landowners who were formerly most enthusiastic about this pine, no longer 
dared to plant it. From the first data collected it would appear, that jf 
a stem of a Weymouth pine is attacked at about the age of 10 years by the 
parasite, it is irremediably lost. If the trees have attained the age of 10-25 
years, their destruction is not so certain. From a small experiment made 
in 1919, it may be considered, for the time being that trees of 
which the total circumference lias been infected are certain to perish 
sooner or later. 

The prophylactic control measures hitherto adopted are as follows 
(a) In the nurseries, only healthy, clean seed is planted, and this is immersed 
in a suitable antiseptic; (b) only healthy trees from nurseries immune 
from the psrasitr are used for planting; (c) all species of Ribes are exclud¬ 
ed from the nurseries, and the latter are never installed near places where 
this plant is cultivated; (d) the cultivation of the Weymouth Pine is 
given up for some time in nurseries where the disease has been rife; (e) the 
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Weymouth Pine has been grown associated with other conifeis and with 
foliage trees. 

In Belgium, experiments have been recently made for the purpose of 
ascertaining whether there is any way of curing trees that have been 
attacked. The bark of some specimens of P. Strobus infected with “ rust '* 
were first scraped, so as to remove, as completely as possible, the portions 
invaded by the fungus, which weie then collected and burnt. Next, the 
infected parts were painted over with permanganate of potash (a 10 % 
solution), pure formalin, pure paraffin, or carbolineum avenarius. The 
results obtained, however, do not lead to any definite conclusions; it is 
necessary for the experiment to be repeated on a large number of 
individuals. It may, however, be mentioned that in the spring of 1915, 
the trees treated with permanganate were completely cured and the other 
compounds were efficacious to a certain extent though not so definitdly 
as the permanganate, the cure being partial only. 

The Weymouth Pine is also attacked in Switzerland by other parasites 
though these so far, do not seem to have done it much injury; they are: 
ArmiUaria mellea Walh. (== Agaricus metteus EL dan.) and Fomes annosus 
Fr. (= Trametes radiciperda R. Hartig). 

This conifer has also a certain number of animal pests in the Confe¬ 
deration. 

The roe-deer, which have become fairly common in the Swiss forests 
during the last few years, often seriously damage the young tiees by gnaw¬ 
ing the bark. 

The red field-mouse (Hypodeus glareolus Wagn.) (1) has here and there 
stripped off the bark of young individuals of P. Strobus . 

Of the insect foes of the conifer, one aphis Pineus strobi Htg., has 
frequently appeared of recent years in stands 30 years of age or older. 
Opinions are divided as to the amount of injury it causes, but it is certain 
that the presence of a countless number of these insects engaged in sacking 
the surface of the bark cannot but interfere with the ordinary life-processes 
of the tree. The Scolytid coleopteron, Xyloterus ( Tomicus ) lineatus Oliv. 
has been recorded on felled trunks bying in the forest unstripped of 
their bark; Pityophthorus (Bostrichus) micrographus I/, has been found 
on branches and small trunks: Tomicus quadridens Htg., Myelophilus ( Hyle - 
sinus) piniperda I/, and M. minor Htg., have been observed on the trunk 
and inside the shoots of the Weymouth Pine. 

Curcidionidae are also found here and there: the plantations have been 
much damaged by Hykibius Metis I/., and trunks of P. Strobus that are 
infected with " vesicular rust" sometimes harbour individuals of Pissodes 
pini L. 

The larvae of the hymenopteron Lophyrus pini L. (Loph. similis Htg.) 
have made their appearance regularly for some years towards the middle 


(1) Sec also R. June, No. 609. (Ed.) 


[HSS] 



1502 INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 


of September upon spring specimens of P Strobus growing in the garden of 
the Zurich Forestry Institute, but without doing any great injury. 

Finally, the caterpillar of a microlepidopteron, Dtoryctria splendideUa 
H, S , has been recorded in stands of P Strobus since 1919, in Hohragen 
and the Riiti, which are infected by “ vesicular rust This insect only 
attacks trees that are already diseased and is therefore of but little 
importance from the forester's standpoint. It must, however, be re¬ 
membered that it increases the injury caused by the “ rust 

[ma] 


AX FREDo RUGGERI, gerente responsabile 





DECEMBER 1021 


YEAR 301 — NUMBER is 


INTERNATIONAL INSTITUTE OP AGRICULTURE 
Bureau of Agricultural Intelligence and Plant Diseases 

INTERNATIONAL REVIEW OF THE SCIENCE 
AND PRACTICE OF AGRICULTURE 

MONTHLY BULLETIN 

OP AGRICULTURAL INTELLIGENCE AND PLANT DISEASES 


ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

1194 <- The Agricultural Production ol Czeeho-Slovakia. — BuUeUn of the Ministry of 
Agriculture of the Republic of Cxecho-Slooakia, Year I, No. a, pp. 9-16, Prague, July r, 
1920. 

Natural Resources of the Czecho-Slovakian Republic. — From 
the economic standpoint, Bohemia is one of the richest countries in the 
new State of Czechoslovakia. The superficial area is 52 000 km® and the 
Vetava and the Elbe (Labe) provide direct communication with Germany. 
Prague is the centre of the densest network of railways iti the whole State 
and in Bohemia alone, there are nearly 5000 km. of railroads. 

The country is rich and well cultivated. It supplies all that is neces¬ 
sary for the support of man, with the exception of salt, which must be 
imported from Germany, or Galicia. Cereals are the chief crops, after 
which come heet roots and the number of sugar-refineries is considerable. 
Bohemian hops of which the best come from Zatec and Rakovnik, axe cele¬ 
brated thoughout the world (area under hops from 1901 to igio, 15 127 
hectares; crop, 88 091 quintals). Some of the vineyards (Melnik espe¬ 
cially), produce a small quantity of choice wine (787 hectares; average 
production from 1901 to 1910, 11385 hectolitres). The best variety of 
fruit is the plum which constitutes an important article of export (total 
crop from 1901-1910, 2825775 quintals). 

Forests cover more than 1561 000 hectares, some larg£ owners possess¬ 
ing as much as 70 000 hectares. They are worked in a very intelli¬ 
gent maimer (production in 1910, 3 242 717 m® of timber; 2238 355 m® 
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of fad). They are also rich in game, as many as 700 000 head bein» 
killed in certain years. Bohemian pheasants have a high reputation, 
and there are more than 150 pheasant farms. 

The most important industries of Bohemia are : 1) sugar-making, the 
sugar factories and refineries numbering 108 or over (production in 1912- 
1913 : 7 517 000 quintals); 2) brewing (especially Pilsen beer). The beei 
is sent as far as America (annual output, 10347 822 hectolitres). 
1910-1911 the number of breweries was 560. 

Potatoes are much cultivated, most of the crop going to the distiller¬ 
ies (of which there were 316 in 1918-1919), and starch factories. The 
latter, 94 in number, use a great quantity of tubers ; some also go to the 
glucose and dextrine factories. These industries have become the most 
important for export. The mineral waters have a world-wide reputa¬ 
tion (EL Vary, Karlsbad, Bilfna Marienbad, Branzensbad, etc.). 

Mines are one of Bohemia’s chief sources of wealth, the most import¬ 
ant coal mines being those of Most, Kladno, Bustehxad, and Rakovnfk, 
(output in 1911, 41893 212 quintals of coal and 208 267 406 quintals of 
lignite). 

Moravia (superficial area : 22 000 km 2 ), takes its name from the river 
Morava. The highest mountain peaks in the country are below 1500 m.» 
there are no lakes, but about 50 mineral springs and the climate is tempe¬ 
rate. At the time of the last census (1910), the population numbered 
2622271 inhabitants. Moravia is an essentially agricultural and in¬ 
dustrial country. Its principal products are cereals , beetroots and wine 
(between Znojmo and the Morava). 

Sugar, malting and brewing industries are also well developed. 

The basins of the Ostrava and Rosice are the centres of the coalmin¬ 
ing districts. The annual output of the mines exceeds 24 million francs 
(igix). The textile industry is concentrated at Bmo. 

Silesia has a superficial area of 5147 km 2 and 756 949 inhabitants. 
It is divided by the Moravian district of Mistek into two parts, the former 
provinces of Tesehen (T£sfn) on the east, and of Troppau (Opava) on the 
west. The country is mountainous and in the south abuts upon the 
Carpathian and Sudetic ranges; 50 % of the land is fields, 4 % pasture 
and 34 % forest. The harvests in 1914 consisted of 201 066 quintals of 
wheat — 675 018 quintals of rye — 384 323 quintals of barley — 936 453 
quintals of oats — 4 500 000 quintals of potatoes — 455 172 quintals 
of sugar beets. 

In 1919, the stock was estimated at about 24118 horses — in 217 
cattle — 32969 pigs — 47 781 goats — and 4069 sheep. 

Coal of excellent quality is mined in the okrava-Karvfn basin, the 
annual output being 6428660 tons. 

The textile industry is also flourishing: woollen goods are made at 
Bilsho, Kmov etc., linen thread and fabrics and cotton goods at Fr^dek, etc. 
Jxl addition th£re are sugar factories, breweries, factories of chemicals 
and by-products of wood, etc. 

Slovakia is one of the most favoured countries of the world as 
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regards abundance and variety of natural products especially those sup¬ 
plied by plants, and her industrial progress, which is as remarkable as it 
is recent, has not entailed the loss of her essentially agricultural character. 
In 1919, the stock was estimated at 149 399 horses — 897 410 cattle — 
564 061 pigs — 532 320 sheep and 89 392 goats. 

Flax and beet root are the most important industrial plants. The 
average crops from 1903 to 1912 (1) were : 5 581 284 quintals of wheat 
{area sown : 470 355 hectares) — 2 882 642 quintals of rye (261 471 hect¬ 
ares) — 5299883 quintals of barley (423392 hectares) — 2511819 
quintals of oats (277 700 hectares) — 1756 865 quintals of maize (132 619 
hectares) — 20745998 quintals of potatoes (259 746 hectares). About 
60 456 hectares were under sugar beets (from 1903 to 1912). The total 
beet production (in 1914) reached 15 500 000 quintals. In 19x8, Slovakia 
possessed 8 working sugar factories, and one that had been closed. The 
output of sugar is estimated provisionally at 316 102 quintals. 

From 1918-1919, 430 agricultural distilleries of potatoes produced 
108 483 hectolitres of alcohol and there are in addition 42 industrial distil¬ 
leries. The 17 starch factories also take a large number of tubers. The 
brewing industry is not much developed. The output of 21 breweries in 
19x2-1913 was about 260000 hectolitres. 

The mountainous regions (the Carpathians) are rich is productive 
forests. According to private statistics, 2 million hectares are under forest 
which could produce annually 6 million m 3 of timber. 

Iron, coal, salt, copper, silver etc. are chiefly found near Stavnice, 
at the foot of the Tatra, and in the district of Marmoros. Over a hundred 
mineral springs have been opened, some of which are of first rate quality 
(Teplice, Trencfn, Pfstdny). The area of Slovakia is about 50000 km 2 
(preliminary data based on the publications of the former Hungarian 
kingdom). 

Table I. — Estates Administered by the Ministry of Agriculture 
of the Czecho-Slovakian Republic . 



Forests 

Agricultural I 
land 

Totals 


hectares 

hectares 

| 

hectares 

State lands . . 

1 5 i 9 3 11 

| 50 451 1 

569 763 

Giants of land. 

Estates belonging to the former Imperial 

I 57 r «5 

17 347 

74 633 

Family. 

| 116907 

52 053 

168 866 

Totals . . . 

683 413 

1 119 861 

813 364 


Table II gives the results of the 1919 crops in Bohemia, Moravia 
and Silesia which are % to % than the pre-War jetums (1914). 

(1) These data refer to the “ comitats ” situated on the left bank of the Danube and on the 
light bank of the Tisza. {Author's note) 
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Table II. — A gricidtural Production in 1919 in Bohemia 9 Moravia and Silesia . 

Yeld in quintals 

Total l>er hectare 



production 

Bohemia 

Moravia 

Silesia 

Wheat. . * 1 

4 182 829 qls 

12.0 

10.7 

10.7 

Rye- . 

8 314 845 I 

IO.7 ' 

IO.I 

9-6 

Badey. 

4 695 974 1 

12.3 

IX.8 

10.9 

Oats.I 

4 691297 . 

xi.6 

11.6 

9.6 

Mixture of wheat and rye (meslin). 1 

91663 1 

10.5 , 

7.6 

?.i 

Spelt. 1 

i 457 

9.5 

5 «o 

3-1 

Maize. 

1 XI3 84I 

16.9 1 

8.3 


Millet. 

1 37275 

8.6 

8.3 

6.0 

Buck: wheat..I 

! 7 267 1 

6.6 

4.3 

3-7 

Potatoes ..I 

22886172 

64.9 

61.3 

696 

Sugarbeets 

36364391 

213-5 

197-0 

166.0 

Mangels . 

XI 694 122 

166.1 

170.7 

182.9 

Chicory. - 

890 75O | 

155.5 

103.2 

82.6 

Swedes . 

1969 573 1 

109.2 

134-2 

* 43-6 

Turnips . 

64499 L 

108.3 

87.8 

136.x 

Artichokes 

14425 

80.1 

73-2 

98.5 

Cabbages. 

1996417 

135 3 . 

144.8 

178.8 

Carrots. . 

615 917 

165.6 

128.8 

1 8x.x 

Onions, garlic.. j 

615 849 

91.4 1 

57-5 

I 4X-8 

Colza .. | 

ri 5 455 

12.6 

13.2 

1 * 7-3 

., 

36 843 

7-1 

6.9 

7-3 

Blax (tow). 

76571 i 

53 

5-8 

| 5-3 

Elar (linseed). 1 

56 273 | 

£4 

3-9 

1 

4-0 

Hemp (tow). 

3 263 1 

8.8 

6.x 

Hemp (seed). 

2184 

8.9 

3-9 

— 

Peas. 

79 157 1 

9.7 I 

10.3 

9-9 

Lentils. ' 

9825 | 

6.6 1 

6.4- 

4.0 

Edible beans., 

6748 

8.7 | 

79 

9.4 

Leguminosae (unspecified). 

175667 

XI.O | 

XX.X 

9.8 

Clover (hay).1 

Clover (seed) . 1 

19 512 487 

28.0 

31-3 

34-8 

Hay (meadow).I 

19 385 509 

23.2 

25.9 

27.1 

Hay (from other forage crops. . . ( 

r 684 058 

X4.2 

17.6 

18.1 

Hops.j 

43518 

5.1 

4.8 



AGRICULTURAL INSTITUTIONS. MEASURES TOR THE INCREASE OR PRO¬ 
DUCTION. — Tie budget for 1920 presented by the Ministry of Agriculture 
to the Chamber shewed an expenditure of 139 259 621 crowns and a 
revenue of 81652 833 crowns. 

A new Agricultural Institute has been founded at Bmo, in Moravia, 
a second was already in existence at Prague. The course of study la ate 
4 years, after which the student (if satisfying the examiners), obtains the 
diploma of Agricultural Engineer. 

There is a$ Agricultural College at Iibwerda, where the course lasts 
from 2 to 3 years (1) 


(1) See R. Jan. 1921, No. 5, (Ed.) 

[»«»*] 



























DEVELOPMENT OF AGRICULTURE 


1507 


A Union of Czecho-Slovakian fanners of all classes has been formed 
at Prague. 

About 130 000 hectares of Czech land have recently been reclaimed. 
According to the estimate of the Ministry of Agriculture there are stilt 
1 million hectares of land in Czech territory and 650 000 hectares in Slova¬ 
kia which ought to be reclaimed. 

The State has allocated 15 millions of crowns under the heading of State 
Improvements Fund for reclamation work and 4.25 million crowns under 
the heading of Land Improvements Credit. 

Sugar Industry. — Sugar production is becoming one of the most 
important economic factors in the State, especially as the output of all the 
other countries of Europe has decreased by 50 million quintals. 

According to the figures published by Willet and Gray of New York 
the beet sugar output for the year 1912-1913 was as follows. 


•Table III. — Sugar Production in 1912-1913. 


Austria-Hungry 
Germany . . . 
France .... 
Belgium . . . 
Netherlands. . 
Russia .... 
Other States . 


19 020 000 quintals 
27 010 000 » 

9 610 000 » 

2 990 000 » 

3160000 » 

13740000 » 

7170 000 » 


Total . . - 82 quintals 


80 % of the total sugar production of the former Austro-Hungarian 
Empire is concentrated in Czecho -Slovakia : its annual pre-War production 
may be estimated at 11-15 millions of quintals, that of 1919-20 at 6-7.5 
millions of quintals (1) (the output in Germany was 13 million quintals ; 
in Russia 3.5 million quintals; in Sweden 14 million quintals; in Italy 
1.5 million quintals ; in Spain 1-2 million quintals; in Switzerland 40 000 
quintals). 

In 1912-1913 the number of sugar factories was: 108 in Bohemia ; 
in Moravia and Silesia 56 ; in Slovakia 9 : total 173. 

The areas under beet were : 149 000 hectares in Bohemia, no 000 
hectares in Moravia and Silesia, 60 000 hectares in Slovakia ; total 325 000 
hectares. 

The amounts of beets used at the sugar factories were: in Bohemia 
49 000 000 quintals ; in Moravia and Silesia 30 000 000 quintals ; in Slo¬ 
vakia 16 000 000 quintals ; total 95 000 000 quintals. 

The sugar obtained was estimated at 7 817 ooo< quintals in Bohemia, 

(2) According to figures furnished by the Union of Sugar Factqjjics, the sugar yield 
per hectare is estimated at 37.2 quintals. In 1919, 36 million quintals of beets were lifted 
in the Czech countries (Bohemia, Moravia and Silesia). The area sown with beets was 
175 251 hectares. 
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4 333 000 quintals in Moravia and Silesia, 2 850 000 quintals in Slovakia, 
total 15000000 quintals* 

Sugar occupied the first place among the exports of the late Monarchy ; 
in 1913 sugar to the value of 294 million crowns was exported. In 
1919-1920, it is expected that it will be possible to export 3 million quintals 
valued at 980 million crowns. 

The Republic of Czecho-Slovakia is one of the countries in which beet 
growing and the manufacture of beet sugar have made the most remark¬ 
able progress during the last 40 years. TJ*e War has however greatly 
injured the beet cultivation industry. 

In 1919, the Republic of Czecho-Slovakia exported 2 826 990 quint¬ 
als of sugar, distributed as follows: France 550 000, Jugo-Slavia 
124 788, Germany 263 450, Siberia 288 302, Austria 1 600 450 quintals 
Thus over 50 % of the total sugar exported went to Austria. 

The maxim um price of sugar beets was fixed at 15 crowns per quintal 
for the year 1919-1920, and at 26 crowns per quintal for 1920-1921. 

Hops in Bohemia — The hop growing region of Bohemia lies to 
the north of the country on the Saxon frontier between 50° and 50°.7 lat 
and 30° and 32 0 long. It consists of 3 chief divisions: 

1) The red country of 2 atec (Saaz). 

2) The red country of Oustek (Auscha). 

3) The green country of Dub& (Dauba). 

Since September 17, 1912, a law has been passed prohibiting the 
sale under the name of “ Bohemian hops ” of hops coming from any 
towns other than £atec, Oust£k and Duba, where there are special hop 
markets. 

The red Saaz country, so called because only red-stemmed hops are 
grown (the cultivation of the green-stemmed variety being forbidden 
throughout the region by the Statutes of the Saaz planters), contains 11 295 
hectares of hop-gardens, divided (in 1911) between 9218 cultivators. 
This district, which produces the most prized type of hop forms a vast, 
almost circular, basin surrounded on all .sides by mountains. The best 
plantations are on the slopes of the hills where they are sheltered from the 
north and west winds. 

The situation of the hop-gardens of Saaz is worth attention, as showing 
the importance attached to the protection of the plants, for wheieas ordi¬ 
nary crops occupy the plateaux, the hops cluster along the slopes and in 
the valleys. Hence they enjoy specially favourable conditions of growth 
and the cultivators select the best spots with the greatest care. There ie 
a striking analogy between the situations occupied by the hop-gardens os 
the valley of the R6zat, at Spalt (the choice growth of Bavaria), and thosf 
of the Valley of the Eger at Saaz. The soils of the two localities are 
very different. 

The annual rainfall is 500 mm., the average during the summer months, 
April to Octobef, being 377 mm. It is be noted that it rains very little 
in the Saaz district, much less than in other parts and to this relative 
dryness are attributed the size and flavour of the Saaz hops. 

[U$ 4 ] 
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The average annual temperature is 9°C,; in summer the temperature 
is about 15 C. The winters are cold, but it is sometimes very hot in summer, 
and after July, a period of drought sets in and often lasts until the end of 
harvest, being broken only by a few storms. August, when the hop 
finishes flowering, is a particularly fine hot month. 

Owing to the configuration of the ground, the neighbourhood of the 
slate rocks of Stredohori (Erzgebirge) and the basalts of the Eiesengebirge 
etc., the soils are of very different composition. Near the town of Saaz 
the finest hops are grown on stiff clays, and are sheltered from the cold 
winds by chains of hills and mountains. 

The red country of Auscha lies to the south of the Saaz district and 
here red-stemmed hops only are grown (2998 hectares were under hops 
in 1911). All the northern part of the region forming the red Auscha coun¬ 
try proper, of which Auscha is to some extent the centre, is intersected 
by wooded hills separated by valleys whose abrupt granite slopes are 
covered by hop-gardens. 

The mean annual temperature is the same as at Saaz, but the heat 
iu summer is a little greater, the thermometer registering 17.50 C. on an 
average. 

The annual rainfall is 613 mm., 416 mm of rain hilling during 
the 6 summer months. 

The soil is generally calcareous, and the rocks are masses of weathered 
basalt 

The green country of Dauba is so-called because green stemmed hops 
are almost exclusively grown. It lies east of the Auscha district, exactly 
followingits contours. Dauba is the smallest hop-growing region in Bohemia, 
having only about 539 hectares under hops. In character it is very diver¬ 
sified, high, wooded plateaux alternating with deep and very fertile valleys 

Hop Cultivation . — This is practically of the same nature in the three 
districts. 

In the autumn, the ground is ploughed deeply, and the clods are left 
untouched through the winter. In the spring, before pruning, the hop¬ 
gardens are again ploughed (but less deeply) along and across the rows, 
so as to form a square mound round each plant. The stocks are uncovered 
with a hoe. 

Pruning takes place from April 15 to May 15, and is relatively late. 
Pruning is a little earlier at Auscha and Dauba than at Saaz where it is 
never begun before the end of April. During the summer until the 
flowering, the soil is lightly hoed to keep it friable and dean. 

The hop-gardens are chiefly manured with dung, spread only once in 
two years and iu the autumn before the first ploughing At Saaz, 8 to 
10 kg. of manure is put round each plant; in Auscha, it is spread between 
the rows, 10 or 15 kg. being giyen to every two plants; at Dauba, the amount 
used is 5 kg. per plant. Chemical fertilisers are also applied. At the 
flowering time, the hop-vines are watered with dilute liquid manure. 
Some of the hops are grown on poles and the others on wire At Saaz, the 
wire props increase in number every year, and the oblique system is pre- 
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ferred. At Auscha and Dauba poles are more used, on account of the proxi¬ 
mity of the forests and the low price of wood. 

At Saaz the hop grows to between 6 and 7 metres on the hills and to 
8 m. on the low-lying ground. It attains 7 to 9 m. at Auscha, but only 
4 to 6 m. in Dauba, where the growth is less vigorous. If the vegeta¬ 
tive development is too luxuriant, the top or side-shoots are removed, but 
a peculiar feature about hop-cultivation in Bohemia is that the bases of 
the shoots are not always deprived of their leaves. In Saaz hops are 
planted 1.30 m. to 1.50 m. apart, in a square, which means 4450-5950 per 
hectare. In the red Auscha region, the spacing of the rows is 1.25 m. 
to 1.50 m. In the green Dauba region, it is never more than 1.20 m. to 
1,30 m. giving 7500-7900 plants per hectare. 

In all 3 regions however 2 shoots only are kept per stock which al¬ 
lows the plants and rows to be closer. 

Production however is not on a large scale. It is estimated that in 
order to obtain 50 kg. of hops, it is necessary to have 10 schocks (a schock 
consists of 60 plants) at Saaz, 7 at Auscha and 5 at Dauba The better 
the quality of the hops, the fewer are needed. 

The crop often falls below these figures, and even in good years is 
only 8 to 10 quintals per hectare, according to district. The hops are 
picked with the greatest care, each flower being taken separately and freed 
from leaves or stalk. A first sorting is made daring the picking, all the 
spoilt hops being placed on one side ; the rest are removed in baskets to 
the bams and sorted a second time by 3 cm. sieves with a gentle back¬ 
wards and forwards movement. Hops that are too large, or have grown 
two or three together, the leaves etc., remain in the sieves. Those that 
have passed through the meshes are removed by hand, and again sifted. 
The final residue is mixed with the hops rejected during the picking and 
sold as second quality hops. 

Table IV. — Distilleries and Alcohol Production (in hectolitres) 
in Czechoslovakia . 



1 

No. of 1 

Alcohol 

produced 


distilleries 

in 1917-19x8 

in 1918-1919 

Agricultural distilleries : 




in Bohemia 

» Moravia. 

it Qilacin 

, 300 1 

• • • . 1 161 

33 7*9-56 
*9 430.55 

, 50 808.32 
! 36 4*7-33 

* ones ia . 

* Slovakia . 

IOI 

430; 

7 314-63 
? 

305,94 

1 108 483.20 

Industrial distilleries : 



1 

in Bohemia *. 

9 Moravia. 

» Silesia. .. 

- 1 ' X6 \ 

; 

136 444.10 

1 

| *74 8*4-03 

9 Slovakia 

4$ 


1 
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Distillation — Table IV shows the amount of alcohol made in 
Czecho-Slovakia. 

In 1914-1915, Bohemia produced 452 630 hectolitres of alcohol 
(52.93 % of the alcohol output of the Austria of former days) Moravia 
214496 hectolitres (25.08%), and Silesia 71478 hectolitres (8.36%). 
Of the total alcohol production of Hungary, 36 % came from Slovakia. 

In the year 1917-1918, the distilleries of Czechoslovakia used 18 000 
quintals of potatoes and 518 000 beetroots. 

The country has been able in consequence of the increase in potato 
distilleries to introduce improvements in soil-cultivation, the fattening of 
stock, etc. The legislation dealing with alcohol distilleries gives special 
privileges to agricultural potato distilleries. The smaller factories are 
favoured by a progressive tax based on the possible output of the 
distillery. 

The amount of alcohol consumed in Czecho-Slovakia is estimated at 
800 000 hectolitres, and half the distilleries are in full work. After the 
sugar-tax the alcohol tax is the source of greatest revenue to the State. 
In the budget of 1920, the proceeds of this tax were reckoned at 34 
million crowns. 

Starch-Maxing. — The potato crop is of considerable importance in 
Czecho-Slovakia. According to the statistics (from 1903-1912) 508 210 
hectares were under potatoes in the Czech countries and about 259 746 
hectares in Slovakia. It is difficult to state exactly how many of these 
hectares are reserved for growing potatoes for industrial purposes properly 
so-called. The yield per hectare was 98.8 quintals (79.9 quintals in Slo¬ 
vakia) with a total production of 50 219 253 quintals (20 745 998 quintals 
in Slovakia). The districts where potatoes are most grown are Slovakia 
and the Czecho-Moravian plateau, and hence in the parts considered the 
richest from an agricultural standpoint, as possessing the most fertile 
soils. A large portion of the crop goes to the starch factories. 

There are 142 starch-factories in Czecho-Slovakia, 94 in Bohemia, 
29 in Moravia, 2 in Silesia and 17 in Slovakia. About 450 000 quintals 

Table V. — Alcohol Production and Exportation Returns 
for {pre-war) Austria and Hungary {in hectolitres). 


Austria 1 ^ Hungary 


Years 

l 

. 


| 


Production 

Exportation [ 

Production 

1 Exportation 


IQIO-1911. 1786299 312112 — — 

1911-1912. 15 92 392 95689 — — 

I9i»-I9i3. 1 619 231 242 888 1 1 300 216 I 121 860 

1913-1914. 1590 376 249649 I 1392179 i57°5° 

19x4-1915. 855 187 105 480 1 x 024 165 95 210 

1915-1916. — — I 82x2x6 130947 
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of starch, glucose and dextrine of the value of 19 million crowns, were pro¬ 
duced before the war. These products have become m the course of time 
the basis of important export industries 

In Czechoslovakia s 220000 quintals of starch were consumed and 
about 230 000 quintals (of the value of 10 million crown) were exported 
to the other countries of the former Monarchy. The first States to which 
exports were sent were Austria, Jugo-Slavia Bulgaria, and Rumania 

The 125 starch factories m Bohemia, Moravia and Silesia used be¬ 
fore the War on an average, 2.2 million quintals of potatoes a year, while 
1.2 million quintals were supplied to the 17 starch factories m Slovakia. 
The starch industry includes 3 branches, producing starch, glucose and 
syrup, dextrine and artificial gum. The 3 branches are very intimately 
connected, and must be regarded as forming a single industry. During the 
War the output decreased, as the Government did not allow the manu¬ 
facture of starch from potatoes. 

1195 - Agriculture in the State of Rio de Janeiro, Brazil, According to the President’s 
* Message ”, Addressed to the State Assembly. (Session of August 1,1921) (1) — 

Laiovra e Cnagao , Year VT, No 8, pp 162-176 Rao de Janeiro, August 1921 

The President of Rio de Janeiro, Dr Raoul DE Moraes Veiga, m 
reviewing the economic condition of the country, enumerates the chief 
sources of revenue derived from the export taxes levied upon the most 
important agricultural products. Coffee occupies the first place, thh> 
tax alone furnishing 4 /s of the total revenue from 1892 to 1900 Owing 
to the large amount of coffee grown, a monocultural system has been almost 
exclusively adopted, which is not suited to a fertile soil such as character¬ 
ises this State. The crisis due to the fall in the price of coffee was especi¬ 
ally acute in 1902, and hence the Government was induced to advocate 
polyculture During the War, coffee rose very much in price, and the re¬ 
turns from the export tax (to which must be added a supertax of 3 fr. 
per sack), increased. In 1919 this tax reached its maximum and brought 
in 6 198 691 milreis (1 gold milreis =» 2 832 fr. at par), the supertax bring¬ 
ing in 2 273 453 milreis 

In 1920, the tax on sugar amounted to 2 079 994 milreis and the 
supertax to 1 141 198 milreis, figures much higher than had ever been 
reached before In the same financial year,the export taxes on the follow¬ 
ing agricultural and stock-breeding products that chiefly contributed to the 
budget were as follows 


Vegetable products 50 143 milieu 

Maize. Oo 900 » 

Palm-oil 3 |)i » 

Horses 2 34 j. » 

Mules 1 » 

Cattle 13 343 » 

Goats (1st six mouths 1921) 2 250 » 

Pigs (1st fix mouths 1921). 2 163 » 


(1) For the Development of Agriculture in Brazil, see . R Tune 1921, No 592, R July 
1921, No 700, R Nov 1921, No 1078 (Ed) 
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The tax on alcohol alone brought in 349 995 milreis. 

From January 1, 1919 to June 30, 1921, 4 881112 milreis were ex¬ 
pended on the regulation of the rivers, improvement works, rural pro¬ 
phylaxis and similar objects. 

By Decree No. 1721 of 1919, the “ Inspectoria de Agricultura ” 
(Agricultural Inspection Service) was re-established. It is connected with 
the Botanic Garden of Rio de Janeiro, and its function is to assist the Gov¬ 
ernment in encouraging Agriculture, being especially intrusted with 
botanical prophylaxis, and the promotion of the purchase of Agricultural 
implements and machines, and of the study of crops, including sylvi¬ 
culture. 

The " Inspectoria ” has begun the gratuitous distribution of selected 
seeds. From August to October 1920, 31 500 kg. of seed potatoes and 
13 007 kg. of the seed of “ capim gordura r6xo ” (Andropogon rufus) (1) 
were thus disposed of, and in addition, beans, rice and maize. This 
institution also facilitates the purchase of sulphur, agricultural imple¬ 
ments, etc 

A system of prize competitions for various crops has also been estab¬ 
lished. 

The climate and rich pastures of Rio de Janeiro are admirably suited 
for stock-breeding. 

The shows held in 1918 and 1920 by the “ Sociedade Nacional de Agri¬ 
cultura ” at Cordeiro (Municipality of Cantagallo), proved the progress 
made in stock-rearing. The first Government Stud Station was founded 
at Cordeiro in 1920, and provided with pure-bred bulls (Polled Angus and 
Red Poll), bought in England and Argentina. 

According to the figures supplied by the General Direction of Sta¬ 
tistics, the State of Rio de Janeiro possesses: 556 220 cattle — 142 890 
horses — 101 200 asses and mules — 63 510 sheep — 89 670 goats — 
602 560 pigs 

There is certainly a great future for stockbreeding. 

A large refrigerating establishment is being built at Iguassfi by the 
41 Companhia Pecuaria e Frigorifica do Brasil Here the meat of cattle, 
sheep, pigs and poultry is not only frozen for export purposes, but is also 
canned, lard etc. are also manufactured. 

The Lancashire General Investment Trust, Limited owns the Packing 
House at Mendes, in the Municipality of Barra do Pirahy (2). 

The following industries are fairly developed: textiles (28 factories 
including 23 cotton, 2 silk, 1 wool and 2 lace factories); preserves (241 
factories); sugar-making (the Municipality of Campos itself possesses over 
30 sugar-factories); there are also 64 factories of various beverages. 


(1) See R Aug 19.21, No 8zt» (Ed ) 

(2) See R July 1921, No. 766 (Ed.) 
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1196 - The Influence of Accessory Factors (Vitamines) on Dentition. —- Howe p. r. 

m Bulletin de la Soctetf scientifique d*Hy$tine akmentatre et d'Alimentation rattnnnelle 

de VHomme , Vol. IX, No 5* PP- 30S-313. Paris, 1921. 

The author describes the types of dental troubles produced in guinea- 
pigs by a diet based almost exclusively on oat-bread and skin milk, and 
therefore deficient in the 3 kinds of known yitamines. It would appear, 
that the same foods are required for the development and preservation of 
the teeth, as are indispensable to growth and the maintenance of health. 
These necessary articles of diet are: whole milk, fresh vegetables, and 
especially green vegetables, various leaves, fresh fruit and whole seeds. 

1197 - Maize in Bread-Making as the Cause of Encephalitis lethargies. — Viger, 

in Comptes rendus de VAcadSmie d? Agriculture de Fiance, Vol VII, No. 31, pp. 0^2-oSs. 

Paris, October 12, 1921 

In a memoir entitled Contribution a Vetude de V encephalite lethargique 
ed de la grippe infectieuse. Dr. Veillard, of Meung-sur-Loire attributes 
encephalitis lethargica (Sleeping sickness), to a diet of bread containing 
maize and considers the disease to be very similar to pellagra. Bleached 
maize flours freed from oil are more dangerous when substituted for wheat 
flour than the yellow kinds. Dr. Veillard does not suggest that maize 
should be prohibited as an article of human food, but advocates most 
strongly that it should not be incorporated in flours in place of wheat flour. 

CROPS AND CULTIVATION- 

1198 - Relation of Cultivation of “Abaca” ( Musa textilis) to Climatic Con¬ 
ditions in the Philippines. — Rosales, S. P., in The Philippine Agriculturist, Vol IX, 

Nos. 8-9, pp. 219-227. Los Bonos, March.-April, 1921. 

Abaca-growing is almost exclusively a Philippine industry, as the 
attempts made to cultivate it in other tropical countries have metwilh 
but little success. The fibre of this plant is widely known and extensively 
used in the manufacture of cordages, clothing, etc. Therefore every 
effort should be made to determine the parts of the Philippines where it 
is possible to grow Musa textilis N 4 e. Climate is certainly the most impor¬ 
tant factor. Three types of climate can be distinguished in these islands: 

First type: Total annual rainfall 2766 mm., no dry season. Humid¬ 
ity 78-88 % with slight variations. Temperature: . Average less than 
27® C. 

Second type: Total annual rainfall 2453 mm., dry season lasts 5 to 
6 months. Humidity: wide range, 70-86%. Temperature: around 27 0 C. 

Third type: Total annual rainfall, 1856 mm., dry season lasts 1 
to 2 months. Humidity very small range. Temperature: around 26° C. 

The great variations in the climate, and especially in the distribution 
of the rainfall in different parts of the archipelago, make it possible to grow 
practically all topical products in the same region by artificial means, 
such as irrigation and shading. 

Of the 3 types of climate described, the first is the most favourable 
for the growth and development of Musa textilis . This type of climate 
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is found at Albay (total annual rainfall: I^egaspi, 3572 mm.), Ambos 
Camarines (Paracale, 4825 mm.), on the east coast of Samar (Borougan, 
4177 mm.), at Leyte and Mindanao and on the Northern coast of 
Mindanao. 

Abaca can however be grown though to a more limited extent, with 
the second or third type of climate, such as is found at Cavite, Mindoro, 
Negros, etc. In the upland region of the province of Cavite (2nd type), 
the plant can be cultivated successfully, probably on account of the high 
altitude and consequently low temperature and great humidity. In the 
following Table comparisons of temperature are shown between the pro- 
vince of Cavite and the two provinces, Leyte and Albay which produce 
the largest amount of Abaca. 

Temperatures of Leyte , Albay , and Cavite (in degrees Centigrade). 

~ — ~~ ~ -r " _ 

Provinces Mean maximum * 1 Mean mumnnm I Avewge + ir 4 n * 

I mean 2 


Leyte. 29.9°- 32 8° 21.7°- 24.2° 27.2 0 

Albay . ... 29- 8 - 33.7 . 21.6 - 24. 7 27.5 

Cavite. 29. 4 - 31 8 18.3 - 20. o 24.9 


Although Cavite has a long dry season of 6 months* duration, its tem¬ 
perature is lower than that of Leyte or Albay; hence the evaporation from 
the soil and the transpiration of the plants are less active which tends to 
counteract the dryness of the climate. 

1199 - The Factors Determining Soil Temperature. — kjeew, b. a., and Russell, e. j. 
(Rothamsted Experiment Station, Harpenden, Herts.), in The Journal of Agricultural 
Science, Vol. XI, Part 3, pp. 211-239, 13 figs* Cambridge, July 1921. 

The object of this paper is to discuss the factors influencing soil tem¬ 
perature. The flowof heat emanating from the interior of the earth’s crust 
is however not taken into account, as this source of warmth is but of 
negligible importance as regards the soil. The authors also investigated the 
extent to which other measurements, such as air, temperature, hours of 
sunshine, etc., can be made to give information as to soil temperature in 
cases where direct determinations have not been made. 

The material of this discussion is provided by readings of a continuous, 
self-recording thermometer buried at 6" in the soil at Rothamsted, and those 
of a series of other thermometers exposed on a screen open to the air, or 
buried in the soil. Sunshine and radiation recorders were also used. The 
soil above the thermometer was carefully kept free from all plant growth. 
The period dealt with is from Dec. 22, 1913 to Dec. 23,1914, although the 
records have been and will be continued. 

The winter temperature curves differ from those ob^ined in summer. 
In winter, there is practically no variation during the day, though fluctua¬ 
tions may extend over a several day period, the maximum of one day being 
the minimum of the next. In summer however there is a marked daily 
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variation; the rise of the temperature which begins on the surface at day 
break penetrates to the 6" depth at about 9.30 a. m. The rise is then con¬ 
tinuous till about 4.30 p. m., when it slackens or ceases; after 5.30 p. m., 
there is a fall which is much slower than the rise, lasting till 8 a. m. or 
thereabouts. Thus, at the depth of 6", the temperature rises for about 
7 or 8 hours, and falls for about 15 or 16 hours, there often being a flat 
period of varying duration at each end. The mean temperature is passed 
about midday, and again at about midnight: the warm period in the soil 
is thus from midday to midnight, and the cool period from midnight to 
midday. The soil maximum at 6" is attained about 3 hours later than the 
air maximum on the screen. 

The maximum soil temperature is not very closely correlated with 
the number of hours of sunshine, the coefficient for the whole observa¬ 
tion period, February 2—December 23, 1914, being 0.434 ± 0.032. The 
coefficient is even less (0.357), when account is taken only of the hours of 
sunshine up to 12.30 p. m., which alone would be expected definitely to 
influence the maximum soil temperature. On the other hand, the extent 
of the temperature rise at 6" depth is closely correlated with the amount 
of solar radiation as recorded, by the Widson radio-integrator (the 
correlation coefficient being -f 0.877 ± 0.009), an<i to a kss extent (correla¬ 
tion coefficient +0.78 ± 0.015), with the hours of sunshine. 

The extent of the daily rise is adversely affected by rainfall, but ap¬ 
parently not by wind. The surface of the soil gives a temperature consid¬ 
erably above that of the air. At 6" depth however the temperature 
is so much diminished, that the maximum is approximately the same as 
in the air during summer, though it is about 3 0 C lower in winter. 

The cooling of the soil, which determines its minimum temperature, 
is increased by dear nights, but is retarded during aut umn by rainfall 
which prevents the soil from cooling as much as it would otherwise. The 
cooling of the soil does not usually proceed as far as the cooling of the air. 
In summer, the soil minimum may be 6° or 8° C above the air min im um , 
and in winter, it is 3 0 C or more above ; further, the minimum soil tempera¬ 
ture is attained earlier in summer (7.45 a. m.) than in winter (10.30 a. m,), 
whereas in the air, the minimum is attained at approximately the same** 
time (3.45 a. m.), all the year round. 

The maximum temperature at &' depth during the summer was 
usually about 22 0 C, though it rose to 26.5° C on one occasion; the minimum 
was about 18 0 C, rising to 21 0 C. The mean temperature was about 20° C. 
This mean value was found to show less relationship to radiometer or sun¬ 
shine values than the maximum temperature. The amount of soil moisture 
however showed a tolerably dear connection. Though the data are 
not strictly comparable, it is evident that the soil wanned as it dried, 
and cooled as it became moist. The transition from winter to summer 
values takes place quickly, as a result of a concurrent increase in soil dry¬ 
ness and in solar radiation. In early winter the cooling of the soil is also 
rapid; this is probably due to the fine October nights when radiation is 
considerable ; rainfall retards the process of cooling. 

Ei!*•] 
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It thus appears, that the edaphon, or soil population, enjoys a 
wanner climate than that of the atmosphere; -further the climate is also 
moister; the conditions of the surface soil during summer resemble those 
of a 20 0 C incubator. 

As regards instruments for determining soil moisture, the ordinary 
12" soil thermometer, when used alone, proved unsatisfactory; its readings 
corresponded with the minimum but not with the mean temperature. 
The air thermometers were also insufficient by themselves, although 
the mean soil temperature is often about 3 0 C above the mean air 
temperature. A fairly, satisfactory value for the mean soil temperature 
is obtained by regarding the maximum air temperature as the maximum 
soil temperature, and the 12" soil temperature at 9 a. m. as the 
minimum and when taking the mean. 

An increase in either the hours of sunshine, or the radiometer values, 

1. . . . _ soil amplitude ^ 

results m an increase in the ratio. . — , ; if the one increases, 

air amplitude 

so does the other, and an increase in the thermometric variation of the soil 
as well as an increase in that of the air are also associated with an increase 
in this ratio. 

The article concludes with an appendix containing: a description of 
the recording soil thermometer used, designed by Sir Daniel Hall, descrip¬ 
tion of the British Meteorological Office type of Soil Thermometer, the Air 
Thermometer, the Wilson Radio-integrator, and the Campbell-Stokes 
Sunshine Recorder, all used in these observations. 

1200 - Aqueous Vapour Pressure Of SoOs* — Thomas, D. (Utah Agricultural Exper¬ 
iment Station), in Soil Science, Vol. XI, No. 6, pp. 409-433, 5 fig?., bibliography of 
35 works, Baltimore, June 1921. 

In all soil studies a knowledge of the soil solution in situ is highly 
desirable both as regards the mechanical action of thesoil particles upon the 
solution and the influence of any dissolved material. When the soil 
solution is removed by centrifuging or by applying pressure, it is evident 
that the liquid thus obtained cannot exhibit the same properties as when 
distributed over the surface of the soil particles. The vastly greater 
water-holding capacity of day, as compared with sand, and also the ab¬ 
sorption of such salts as sodium carbonate necessitate special methods of 
research. The most obvious physico-chemical method to use in studying 
soil solution directly in the soil is the freezing-point lowering; this has been 
extensivdy employed by Bouyoucos and others, though there are several 
serious objections to it. Of these, the chief is that since the soil cannot be 
thoroughly stirred, the observed depressions do not indicate the true 
freezing points, and the results are therefore at best merely relative. Furth¬ 
er the method is not applicable to the drier soils. Again, it is possible 
that the relations which obtain at ordinary temperatures do not hold at the 
freezing temperature though these discrepancies would not probably be 
large. BoruYOtJCos* dilatometric method seems to give very significant in¬ 
formation over a range of moisture content extending from somewhat less 
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them wilting coefficient, to very wet, but gives no details about " hygro¬ 
scopic " moisture except to fix its maximum and indicate that it is hdd 
by very powerful forces. Hence the general application of this method is 
a matter of considerable difficulty. The conductivity method may be 
useful in supplying qualitative evidence as to the soluble salt content of 
the soil solution when the moisture content is high, but it fails when ap¬ 
plied to drier soils. Cultivation experiments also give very limited results, 
the wil ting coefficient and the toxic limits of alkali sal+« vary with different 
atmospheric and bacterial conditions, so that it is difficult to assign to them 
any exact theoretical significance. 

On the other hand, the vapour pressure of the soil solution should sup¬ 
ply abundant quantitative information about the soil, for this function 
being a property of the free energy at the surface of the moisture film, 
is fundamentally bound up with such other properties as the osmotic pres¬ 
sure, moisture equivalent, concentration of dissolved substances and the 
effective diameter of the soil particle, (that is, the total surface of the soil) 
Thermodynamic relations are known or can be deduced, by which most 
of these properties can be calculated directly from the vapour pressure 

Precise measurements of the vapour pressures of certain solutions 
have been made by several investigators. Two general methods have 
been used: 1) The static in which the pressure differences are observed di¬ 
rectly on manometers ; 2) the dynamic which consists in passing a known 
volume of air through a substance, collecting and weighing the vapour, 
and computing the partial pressure from the gas laws. The experimental 
difficulties, which would be even greater for soils than for solutions, led 
the author to abandon the static method temporarily in favour of the dy¬ 
namic method. He used an apparatus by which it is possible to measure 
accurately the aqueous vapour-pressure lowerings of the soil to 0.01 mm 
of mercury at 25 0 C. 

The author applied this method to a sand from River Heights, 2 day 
loams, and a silty day separate (the day portion of a soil separated by 
decantation) He also determined the effects produced by salts causing 
the so-called alkalinity of the soil sodium chloride, sodium carbonate 
and sodium sulphate. 

The vapour-pressure-moisture curves are shown to be rectangular hy¬ 
perbolae when traced over a wide range of moisture contents. This means 
that the vapour pressure is proportional to the redprocal of the moisture 
content. 

As for the three sodium salts, they are absorbed by the silty day 
loam, to the extent respectively of 10-44 % of the chloride, 70 % of the 
sulphate and 85-90 % of the carbonate, though the chloride and sulphate 
can be extracted completely. By analysing the energetic functions of 
the soils studied, the author was able to determine the correlations between 
vapour-pressure and .the following properties hygroscopic coefficient, 
wilting coefficient, moisture equivalent, Bouyoucos' "solid water,” 
capillary potential, surface tension, and curvature of the moisture surface. 

The author intends continuing his investigations, but hopes that the 
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work will appeal to others, and that vapour-pressure studies will take 
an important place in soil researches. 

1201 - Measuring Soil Toxicity, Acidity and Basicity. — Carr, r. h. (Indiana Agricul¬ 
tural Experiment Station, Da Fayette, Indiana), in The Journal of Industrial and Engi¬ 
neerst* Chemistry , Vol. XIII, No. 10, pp. 931-933. ■ New YorJs, October 1,1921. 

It is well known that a very acid condition of the soil is unfavourable 
to the growth and development of many plants. The cause of this poor 
growth has been attributed to lack of available calcium and magnesium, 
to the presence of toxic salt' of aluminium and irofi and to the presence 
of free acid (H-ion concentration). The fact that aluminium salts are 
toxic has been reported by many workers. The extent to which iron is 
toxic when associated with aluminium in acid soils is not so well understood, 
but the author believes, that the conditions making it soluble enough 
to be toxic occur infrequently. 

The author has made a study of soil composition and toxicity a$ 
related to the root rots of maize, and has attempted to develop a method 
for determining soil acidity based upon the fa ct that in the absence of cal¬ 
cium, magnesium or other bases in the soil, the aluminium and iron salts 
■can act as bases to form soluble salts. It was noticed by Comber {Jour¬ 
nal of Agricultural Science X, 420, 1920), that when an alcoholic solution 
of potassium thiocyanate was shaken up with an acid soil, a red colour 
developed, more or less in proportion to the acidity of the soil This red 
colour was due to the formation of ferric thiocyanate from soluble ferric 
iron in the acid soil. The presence of aluminium in the alcoholic solution 
can readily be shown by the addition of a few drops of an alcoholic solution 
of logwood which produces a blue colour somewhat in proportion to the 
amount of aluminium. 

If 50 gm. of 10-mesh soil are treated with 30 cc. of a saturated solution 
of potassium thiocyanate in 95 % alcohol and shaken for 2 minutes, the 
liquid will become pink or red if the soil is acid. On adding from a burette 
a 0.10 N. alcoholic solution of potassium hydroxide until the colour dis¬ 
appears (at which moment a change takes place at H-ion concentration 
of Ph «= 5.5) the amount of lime required by the soil is obtained. Each 
cubic centimetre of o.io N base is equivalent to 200 lb. of calcium carbon¬ 
ate per acre. If no red colour develops, the soil is basic, and by adding 
from a burette a 0.10 N alcoholic solution of hydrochloric acid, the calcium 
carbonate equivalent of the soil may be determined. 

The author tried this method on 20 soils and determined the calcium 
carbonate recovered after some pot culture experiments. Hence it appears, 
that the method suggested lends itself to the determination of either the 
add or basic condition of a soil, as well as of the soluble aluminium and 
iron present. 

1202- Nitrification in Some South African Soils. — haix, t. d. (School of Agriculture 
and Experiment Station, Potchefstroom, South Africa), fa Soil Science, Vol. XII, No. 4, 
pp. 301-363- 10 figs., bibliography of 49 woriss. Baltimore, October 1921. 
Although the study of the rate and amount of nitrate formation 
as a means of judging the biological activity and also the general fertility 
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of the soil has received a great deal of attention in Europe and America, 
and has not been neglected in India, Australia, and other countries, it 
appears that no quantitative data exist respecting nitrification in the 
soils of South Africa. 

The subject is of special interest, because the application of mineral 
nitrogenous fertilisers to soils in South Africa has not given the expected 
returns, and in some cases none at all. Green manuring with Leguminosae 
has proved the only manner of applying nitrogen that has given satisfactory 
results at the Potchefstroom Experiment Station The fact that the av¬ 
erage South African soil is poor in phosphates may be sufficient to account 
for the lack of response when mineral nitrogenous fertilisers are applied 
alone; but soils, with a low nitrogen content according to European stan¬ 
dards, often give excellent returns in South Africa, when the rainfall is 
sufficient and no nitrogenous fertiliser has been used. 

» The author therefore undertook a series of experiments with the object 
of obtaining quantitative da^a on nitrification in South African soils for the 
purpose of comparison with the soils of other continents and of ascertain¬ 
ing whether the process of nitrate formation is as active as has been assum¬ 
ed. The scheme of his work was as follows : i) to ascertain the amount 
of nitric nitrogen in the virgin, cropped and cultivated soils around the 
Potchefstroom Experiment Station, at various seasons of the year and after 
various crops; 2) to correlate the seasonal variations of nitrate with the 
climatic conditions; 3) to ascertain the amount of nitrogen in the first 5 
feet of the soil in various sections of the locality studied ; 4) to compare 
the nitrifying powers of each of the successive 5 feet of soil and see how 
far nitrification was active ; 5) to see how much limestone and slaked lime 
affected nitrification on dry-land plots growing potatoes ; 6) to compare 
the nitrifying powers of irrigated and long cultivated land with virgin dry 
lands in regard to the various amounts of blood-meal and ground lime¬ 
stone applied, 7) to find out how much nitric nitrogen was added to a 
soil by cowpeas (Vigna Catjang) alone, lime alone, and by mixtures of the 
two ; 8) to compare the nitrifying powers of soils from different parts of 
the South African Union with one another, and to ascertain the nitrogen¬ 
ous fertiliser most easily nitrifiable (whale guano, fish guano, cyanamide, 
dried blood, ammonium sulphate, cow-pea hay and sewage sludge); 9) to 
compare the nitrifying powers of virgin and cultivated soils of the same 
type ; 10) to correlate, if possible, the nitrifying power of soils with the 
amount of rainfall in the area whence they came ; n) to compare the ni~ 
trifiability of ordinary whale-guano, ether-extracted whale guano and 
sulphated whale-guano ; 12) to compare the nitrifiability of small and large 
amounts of nitrogeneous fertilisers and to ascertain, if possible, which is 
better for comparing the nitrifying powers of various soils. 

The examination of 54 samples of soil from various parts of South Africa 
showed that the j|iitiifi<2ation in them was much less than in the 45 humid 
soils investigated by I/cpman and his collaborators, or even in the majority 
of the soils of the semi-arid districts of California and Colorado* but it 
was greater than in the Texas soils. 
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Id short, though nitrification is good in South African soils as compared 
with soils from some areas, it cannot be said to be exceptionally active. 
The data confirm what has already been recorded in the West of North 
America, viz., that in the soils of arid and semi-arid regions nitrification 
is not very intense, nor is it always greater there than in the soils of humid 
areas. In the region studied by the author (that of summer rainfall), how¬ 
ever, the nitrification seems quite adequate for the average crop produc¬ 
tion. The last study showed that 5 % of the soil nitrogen on the Potchef- 
*troom Experimental Station could be nitrified under optimum conditions 
in 30 days. This means a capacity for producing about 180 pounds of 
nitric nitrogen per acre-foot, which is however a higher capacity than was 
shown by most samples of the soils tested. Nevertheless nitric nitrogen 
was always found on the dry-land plots, even at the time of the most active 
growth of the maize crop. 

The seasonal variation data seem to point to better and more active 
nitrification at Potchefstroom than at Rothamsted, but as seasonal-varia¬ 
tion field data from Ithaca, N. Y., show larger amounts of nitric nitrogen 
to be present than in Transvaal soils, it cannot be affirmed that nitri¬ 
fication is generally more intense in these soils than in the soils of most 
temperate climates. It can however be stated, that where the maximum 
rainfall and temperature coincide, there is a maximum nitrification at the 
time of greatest crop growth. Thus it seems that there is not much need 
of nitrogenous fertilisers in the summer rainfall area. On the other hand, 
farm practice shows great benefit from nitrogenous manures in the Cape 
areas of winter rainfall, where the optimum conditions of moisture and 
temperature occur at different times. 

1203 - Direct Application of Mineral Phosphates to the Soil in the United Stales. — 
Stoste, R. W. (United States Geological Survey, Washington, D. C.), in the American 
Fertilizer , Vol. I,V, No. 9, PP- 82-94. Philadelphia, October 22, 1921. > 

The use of crude mineral phosphate for direct application to the soil 
has considerably increased in the United States during the last few years, 
and it seems, that excellent results have been obtained as regards crop 
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yield. Several companies, especially in the Florida and Tennessee phos¬ 
phate fields, are handling this product. In 1914, the United States Geo¬ 
logical Survey, in its annual statistical enquiry, asked producers to state 
the quantity of crude phosphate sold for direct application to the soil. 
The total of such returns from the miners however does not represent the 
total quantity sold for direct agricultural use, for some of the phosphate 
is sold to grinders who do not report to the Geological Survey. 

Nevertheless, the annexed figures may be interesting as suggestive of 
the trend of the fertiliser business, and as a means of comparing the quantity 
of phosphate sold for direct application with the total amount of mineral 
phosphate sold and exported from the United States since 1914. 

1204 - Experimental Researches on the Manufacture of Nitrates by the Biochemical 
Oxidation of Ammonia, in France. — boull^ger e , in Awnaies de v instant 
Pasteur Vol XXXV, No. 9, jpp 575-602. Paris, i<j2i. 

The point of departure of these experiments was Muntz and Lajn£’s 
work on intensive nitrification and the formation of nitrifying beds with a 
high yield. (Awnaies de la Science agronomique, Series 3, No. 2, 1906). 

These two investigators had concluded from their researches : 

1) that peat is an excellent medium for bacterial nitrification. 

2) that by using peat for the construction of nitrifying beds from 
which flows a constant supply of ammoniacal liquid, it is possible to ni¬ 
trify (per day and per cubic metre of peat), 1000 litres of ammonium sul¬ 
phate solution containing 7.5 gm. of the salt per litre, and also to obtain 
5 % or 6 % solutions of calcium nitrate by making a series of similar 
beds, and allowing the nitrified solutions to pass from one to another, add¬ 
ing each time, as the liquid leaves the preceding nitrifying bed, a fresh 
dose of ammonium sulphate in the proportion of 7.5. gm. of the salt per 
litre of liquid. 

If these results obtained in the laboratory during a short time, and 
with simple bell-jars could be obtained upon a large scale and continuously, 
it would be possible to consider the question of manufacturing by this 
process laige quantities of nitric acid, which according to the figures given 
above, might amount to some 90 tons of calcium nitrate per hectare and 
per day. 

Experiments in this direction were made by the author in 1917* 
1918. 

In this first memoir he gives a summary of the results of his labo¬ 
ratory experiments. 

These were carried out in a desiccator at 28° C., and in 4-litie bell-jars 
filled, either with fragments of peat or of some other bacteria-support- 
ing material, which was regularly watered by hand with a solution of 
ammonium sulphate. These bell-jars had been previously sown with 
active cultures of nitrifying ferments, such as are easily obtained from 
scoria partially igimersfed in 100 cm 8 of Om eui anskt^s ammoniacal me¬ 
dium (1) to which had been added a little soil. 


(i) Archil es des Sciences biolo^ques de Saint-Pttersbourg, 711899, p. 291. (Author's note) 
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The results obtained led to the following conclusions which define 
the conditions under which the industrial application of biological nitri¬ 
fication can be attempted. 

a) The conditions under which the nitrification beds are 

STARTED, AND THE MAXIMUM VOLUME OP THE DAILY OUTPUT. — The large 
amount of ammonium sulphate (200 litres per cubic metre of peat per day) 
used at first paralysed the development of the nitric ferment, which is inhib¬ 
ited by excess of ammonia. Therefore, very small quantities must be 
employed at the beginning. The peat should be watered per cubic metre 
and per day with 20 to 40 litres of solution only containing 2.5 gm. 
ammonium sulphate per litre, in order to allow the nitric ferments to devel¬ 
op in the beds and to prevent the incomplete oxidation of the ammonium 
and the formation of nitrites. 

The amount of the solution can be gradually increased, but must 
never exceed 200 litres per cubic metre of peat per day, in the case of the 
solution containing 7.5 gm. of ammonium sulphate per litre, and no pre¬ 
formed calcium nitrate. Larger quantities (300 litres and more), leave 
a considerable and increasing amount of ammonia unnitrified and it is 
impossible to continue in this manner f 

When the peat was watered with solutions containing, in addition 
to the 1.5 gm. per litre of ammoniacal nitrogen to be oxidised, 40 to 50 
gm. of pre-formed calcium nitrate, the nitrification process was much 
slower, and it was necessary to reduce the amount of solution to a maximum 
of 75 to 100 litres per cubic metre of peat per day. 

b) The RIGHT KIND of ammoniacal salt to USE. — At the begin¬ 
ning the presence of nitrates greatly hinders the increase of the nitri¬ 
fying bacteria. The first waterings should be made with a solution of 
ammonium sulphate, and not of ammonium nitrate^ in order gradually 
to accustom the micro-organisms to the nitrate formed, and to promote 
their multiplication. 

When a sufficient number of bacteria have developed, there is no 
objection to the use of a solution of ammoniacal nitrate, obtained by dis¬ 
solving this salt in water, or in the nitrified liquid, or by the double decompo¬ 
sition (by the sulphate or carbonate of ammonia), of the solution of cal¬ 
cium nitrate that has flowed from the nitrifying beds. 

The best results are obtained by the application of the solution of 
ammoniacal nitrate produced by the double decomposition (brought about 
by the bicarbonate or sesquicarbonate of ammonia) of the solution of 
calcium nitrate flowing from the nitrifying beds. This double decomposi¬ 
tion effected by the ammonium carbonates has also great advantages from 
the industrial standpoint, viz. the suppression of the calcium sulphate 
which consequently has not to be separated and removed, the recovery 
of the calcium which can be returned to the nitrifying beds, the more 
ready evaporation of the nitrate solutions in the absence of calcium sulphate 
in solution, etc m 

c) Maximum nitrate concentration of the nitrified solu¬ 
tions. — In roderto obtain concentrated solutions of calcium nitrate. 
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it is not necessary to make a series of 8 or 9 similar nitrifying beds and to 
let the nitrified liquid flow from one to the other, after the addition of 
the amount of ammonium sulphate necessary to bring the ammoniacal 
nitrogen content up to 1.5 gnu per litre, and the separation of the precipi¬ 
tated calcium sulphate. This end can be attained more easily by causing 
the effluent to pass repeatedly through the same nitrifying bed, after ad¬ 
ding each time a fresh quantity of ammonium nitrate. The highest 
concentration the author was able to obtain was 138.2 gni. of calcium 
nitrate per litre, but this amount gradually checks the nitrification process. 
Regular oxidation of the ammonia could however be obtained with a 
concentration of 120 gm. of calcium nitrate per litre. 

For industrial purposes, a method similar to that employed in vine¬ 
gar factories could be adopted with advantage. When the nitrifying beds 
are in full working and contain enough calcium nitrate to produce a ni¬ 
trifying liquid with about 21.5 gm. of nitric nitrogen per litre (or 12 ° 0 of 
calcium nitrate), a portion of this nitrified liquid is removed, the rest being 
returned to the bed. To the portion removed are added water and am¬ 
monium carbonate in sufficient quantities to produce a solution con¬ 
taining 20 gm. of nitric nitrogem, and 1.5 gm. of ammoniacal nitrogen per 
litre; it is then again passed through the nitrifying bed. After its passage, 
this solution gives (owing to the slight concentration due to evaporation), 
a liquid containing about 21.5 gni. of nitric nitrogen per litre, the amount 
of the output being from 50 to 75 litres per cubic metre of the substratum 
per day. In this way there is one solution only for watering the peat, 
and all the nitrifying beds work under similar conditions. 

d) Experiments with different materials for the nitrifying 
beds. — The use of peat for beds discharging nitrate solutions has many 
inconveniences from the standpoint of industrial work on a large scale. 
Peat is not homogeneous in structure, is difficult to crush and crumbles 
a great deal when kept. Further, the presence of organic matter causes 
some in i tial loss of nitrogen owing to denitrification, and gives rise to liighly- 
coloured solutions of calcium nitrate, while the progressive disintegration 
of the fragments of peat etc. induces warping. 

Peat can well be replaced by pozzolana, a very fine porous volcanic 
scoria, which when used in pieces the size of a cherry-stone, gives excellent 
results, superior to those obtained with peat. 

1205 - Experiments with Zenonite as a Manganie Fertiliser, ip Italy, f 1). Cauu v , a., 
in II Cottivalore , Year 67, No. zb, pp 243-215- Ca«ule Mnufcrruto, September z<, 
1921. 

The author first deals with the effect of manganic fertilisers in gener¬ 
al and then describes his manurial experiments with zenonite. 

The idea of using manganese dioxide as a fertiliser originated in the 

(1) A silico-mangjmiffcrotis mineral taking its name from Monte Zenoue, (Liguria, Italy). 
It is put on the market by the “ Mineraria Italiana, ” Genoa, Via XX Settembre 3-17. Ac¬ 
cording to the statement of the Firm, zenonite contains : 45-50 % dioxide of manganese — 
3 °o oxide of iron — 5 °o calcium oxide — 0.5 ° 0 phosphorus — 17-12 % silica. 

[**• 4 - 1 * 03 ] 
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frequent need experienced by plants of finding oxygen at their disposal 
when growing on badly aerated soil, or at seasons when it is difficult to work 
the ground, and especially when it is a question of replenishing the lower 
strata of the soil with substances that easily yield free oxygen. Numerous 
successful experiments were made in digging in manganese dioxide to a 
considerable depth, the growth of the underground portions of the plants 
being increased by this treatment. This application of dioxide of manga¬ 
nese was termed oxygenic fertilisation. 

The experiments carried out by the author on the elongation of roots 
under the chemostatic action of manganese compounds, as compared with 
the effect of other salts, have shown the superiority of manganese dioxide 
in this respect, even in comparison with sodium nitrate. 

It was found that plants with fleshy tubers or roots, such as potatoes, 
the Liliaceae etc., benefit greatly by deep treatment with manganese. 

Other compounds of manganese, such as the chloride, carbonate and 
sulphate, were recommended and used advantageously as fertilisers. Ill 
almost every case manganese chloride, a .salt that diffuses very readily, 
produced an increase in the yield. 

The plant has no real need to use manganese as a food and hence the 
compounds of this metal do not act directly, but as catalysers, or rather as 
solvents. In fact, they gave good results whenever they were associated 
with other nutrient substances which form essential elements of the plants, 
food supply. 

Dioxide of manganese not only plays an active part, in so fax as it 
liberates oxygen, but also, on being transformed into manganic acid, it 
serves as a solvent for the otherwise insoluble substances present in the 
soil and thus acts as a potent agent for their removal. Potassium, cal¬ 
cium and magnesia are all rendered soluble by manganic compounds. 
Recent experiments have shown that the potash of leudte is rendered more 
easy of assimilation by the simultaneous application of manganese dioxide. 

It is also well known, that certain important bacterial processes in 
the soil are rendered more intense and rapid by the presence of manganese; 
such for example is the case as regards nitrification, although the denitri¬ 
fication of the organic matter is hindered by the manganese. 

Taken as a whole, the results of these experiments prove, that manganic 
fertilisers should be employed where there are reserves of substances re¬ 
quiring to In? dissolved and quickly put into circulation, but if there is 
no such accumulation, manganese may hinder the development of the plant 
and retard the growth, especially of the green organs. 

Certain plants derive benefit from a manganic fertiliser, while others 
do not, clover belonging to the latter class and white mustard to the 
former. In the case of cereals, the weight of the grain, but not always 
that of the straw, is increased by manganese. 

Tlius the application of dioxide of manganese as a fertiliser can be 
generally recommended as a useful adjunct for rich soil,Tor as a means of 
utilising the potassic reserves present in the soil. It may also be good 
for rice fields and “ marcita 
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Manganic fertilisers are not more used because there is considerable 
uncertainty as to their application, a question needing many experiments : 
further these compounds are rare and expensive. They can, however, be 
replaced by soil from manganese-bearing deposits, which are by vo 
means uncommon in Italy. Zenonite, which contains up to 45 % of 
the dioxide, makes an excellent substitute for pure manganese com¬ 
pounds. 

A manganic fertiliser could be used with advantage for: 
ca^areous and magnesian soils; 
leudtic, volcanic and felspathic soils; 
soils rich in organic matter; 
damp, poorly-aerated sods; 
white, cold soils. 

In other cases, it is possible that the addition of manganese would 
not increase the crop as much as other fertilising substances. 

The addition of fertilisers to soil has sometimes the effect of causing 
the crop to develop late, such .substances having a depressing effect upon 
the plants and retarding their growth. After a time however the plants 
grow more luxuriantly, the weight of the crop is increased and sometimes, 
the yield is larger than in the untreated fields. Such fertilisers should 
therefore be applied at the right date, some time before sowing, and with 
due regards to the general conditions of the environment (light, heat, 
damp). 

Zenonite is a dark-coffee coloured powder with high specific gravity. 

If applied at the time of sowing to haricot beans in pots with calca¬ 
reous soil in which potatoes have been previously grown, it gives satisfac¬ 
tory results. In each pot, which is 21 cm. high, and 21 an. in diametre, 
40 gm. of zenonite are spread in two layers (one at some depth and the 
other near the surface), at the time of planting the seeds. 


Date of sowing Aug. xt>, xgix 



with zeaouito 

control without jstmraltt 

Height of beans on Sept 5, 1931 . . 


I 20 cm. 

Colour of leaves. 

.| light-green , 

1 

1 dark-green 

Appearance of leaf blade . 

• . extended 

curled over at the 



edges 


later, the difference in height was less accentuated, and the height 
and lateral development of the beans fertilised with zenonite was greater 
than in the case of the control plants 
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1206 - Contribution to the Study of Wheat Scald. — Researches on the Physical, 
Chemical and Agricultural Characters of the Grain, in Italy. — Braghtth a., 

(ForU R. Iyaboratorjo autonomo di Chimica Agraria), in Le Siastoni SpcnmcntaU A'mitie 
Italians , Vol XylV, pp 257-277. Bibliogiaphy. Modena, njai. 

The author reminds his readers that the actual composition and ex¬ 
ternal appearance of wheat kernels alter considerably according to diffe¬ 
rent conditions of climate, soil and cultivation ; this is clearly shown by 
the phenomenon of scald, which is due to great heat and drought overtak¬ 
ing the crops befoie they are ripe, and does most harm »o relatively late 
maturing varieties. The author mentions some data obtained respecting 
the yield of 22 kinds of wheat grown in a comparative acclimatisation 
experiment at the Experiment Farm of the “ R. Laboratorio di Chimica 
Agraria " at Forll, during two consecutive, but entirely different, years; 
one 1919, being nearly normal, and the other, 1920, exceptionally hot 
and dry during the spring months, the most important for the growth of 
cereals. Hence the interevst of the data quoted, for they probably re¬ 
present the greatest variations in the character of wheat kernels that 
can be attributed to meteorological conditions, and allow the following 
conclusions to be drawn. 

The X920 crop, compared with that of 1919, is characterised by: 

1) lower germination, and a less degree of purity, the average percentages 
being respectively 5 and 4 ; the germinative property is similarly changed ; 

2) the lower weight of the individual grains in the case of all the late varie¬ 
ties, although the grain of the early and of some of the fairly early wheats, 
such as the Rieti Fam. 11, the Cervari, and the Sicilian ToseUi was 
heavier, owing to their not being susceptible in the same degree to scald ; 

3) lower specific gravity of all the kinds except Rieti Fam. ix, and the 
non-lodging, half awned Fam. 96, although their kernels were smaller; 

4) a certain irregularity in the size of the kernels, which in 1920 was generally 
greater in the case of the earliest varieties, lesvS in the late ones, and al¬ 
most equal in the moderately early kinds; 5) a high nitrogen and crude 
protein content in every case, except Apulia, a very early drought-resisting 
variety with normal grain ; 6) the soluble nitrogen content does not appear 
to be affected by the .stunting of the grain, for in some varieties it was equal 
or own higher, although all the other characters had been much altered 

As regards the behaviour of the soft grain and the hard grain during 
these two years, it may be mentioned that: 1) the proportion of hard grains 
was highest (taking the entire harvest) in 1920; although the two hard 
Cologne varieties formed an exception to this rule, their hard kernels hav¬ 
ing greatly decreased in number in 1920 ; 2) the absolute weight, specific 
gravity and nitrogen content of the hard kernels varied within rather 
narrow limits whereas these characters showed considerable differences 
during these two years in the case of the soft kernels ; 3) in consequence, 
while in 1919 the hard kernels were richer in nitrogen than the soft kern* 
els of the same year, the reverse occurred in 1920; therefore the state¬ 
ment that hard kernels have always a larger nitrogen content than soft, 
is only true as regards wheats that have grown and ripened normally. 
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What has already been said justifies the statement that good grain 
for bread-making is almost always characterised by the quality of soft 
kernels, the influence of the hard kernels depending solely upon the pro¬ 
portion in which they are present in the mass. This proportion is very 
variable from one season to another, but is much influenced by good 
cultivation and tlie improvement of the variety by selection. 

As regards the effect of the conditions under which the plant has 
grown upon the physical and chemical characters of the kernels it must 
further be conceded that hard grains are a more highly evolved and per¬ 
sistent type, chiefly perhaps, on account of the position of the ear, which 
allows such kernels to develop more easily, even when the environment 
is not favourable to the parent plant. 

1207 - Organisation and Development of the “La Estanzuela” Phy to technical Insti¬ 
tute (Uruguay) for National Seed Production and Wheat Selection. — 1. Barrioja, 

I\ J., m Revtsia de la . hociacum Rural del Vru^uav Year 1 , No. pp 307-j.oi, 4 figs. — 

II. Dixlv J O , Ibidem , pp. r>*-vK»» 1 — in. I'tsCKER G , Tbidem, pp. 38(1- 

4 figs. Montevideo, May 1021. 

1-IL — The Institute known as “ I/a Estanzuela ” is divided into 
two sections: the Phytotechiiical Institute and the Seed Service (“ Semillero 
Nacional ”), one being complementary to the other. 

The work of the rhytotechnical Institute chiefly consists iu scientific 
aud technical researches, undertaken with the view of obtaining selected 
seed and creating new types especially adapted to the different physio- 
graphical zones. It also includes the introduction, testing and accli¬ 
matisation of agricultural and forage plants. The personnel consist- 
of the Director, assisted by two agricultural-engineers, a cultivator, lab¬ 
oratory assistant, and a staff of agricultural workers. 

The seed service is entrusted with the general administration of tlie 
establishment, the breeding on a large scale of the types obtained by se¬ 
lection, the direction of the progeny fields on the farms set apart for breed¬ 
ing purposes and finally, the classification and sale of the products of se¬ 
lection. 

The work is directed by an agricultural-engineer with the help of an 
expert, a chief cultivator and a staff of agricultural workers and labourers. 

The land under the management of tlie Institute (418 hectares), is 
divided as follows : Experiment field No. i: hectares — Experiment field 
No, 2: zo hectares - Experimental Rotation field: to hectares — Earn is 
for seed breeding and the cultivation of forage plants etc. 250 hectares 
— Cattle enclosure : 90 hectarevS. 

The remaining 55 hectares consist of the area occupied by buildings, 
threshing-floors, roads, etc. 

In addition to the central building in which are installed the labora¬ 
tory, museum and administrative offices, there arS also a large granary 
for cereals, aud a bam for keeping maize in the cob with a capacity of 
60 000 kg. 

The Institute also possesses a complete stock of agricultural machines, 
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a herd of cattle, numerous draught-horses, a stock motor-plough and a 
complete equipment of graded sieves for the mechanical sorting of seeds. 

The laboratory is provided with all the necessary apparatus for re¬ 
search work (genetic, botanical and chemical), while the experiment 
field is well supplied with the nets and isolation cages necessary for selection 
and hybridisation. 

On page 1528 is reproduced one of the forms used at the Station for 
the registration of wheat selection returns. 

III. — Hitherto, the most interesting results have been obtained from 
the work on wheat selection. 

Some pure lines of distinct types have already been ontained, such 
as Americano 26 n Americano 44 d. Felon 33 c, and Dttro 45ft, which 
have retained for a considerable period their special characters combined 
with high yield. 

Among the hybrids obtained by crossing these pure lines, the results 
of the cross (cross III) between Americano 26 n ($) and Americano 25 c 
(cJ) deserve special mention. 

The data collected during the period 1919-1921 bring out very clearly 
the increased fertility of the hybrid (the figures refer to 3 of the best fami¬ 
lies), as compared with that of their two parents (See Table below). 

Yield (in quintals of grain per hectare 0/ Cross III and of its parents 


1918-1919 1919-1920 1900-1921 


Americano 26 n ( ). 

Americano 15 e (tf 1 ) . 

> in a. 

» in a 2. 

» III a 21 . 

» III b e. 

» III b e 2. 

» III b e 21. 

» III b u. 

* III b u . . 

» III b u 31. 


Numerous crosses were carried out in 1919, es}>eciii 11 y, Avmieano 
44 & x Pelan 29 k and Dttro 106 A x PeI 6 n e. In the I<\ hybrids, am 
found characters intermediate between those of the two parents, Peldn 
(awnless) being however predominant as regards awn development; 
in fact, the hybrids are either quite awnless or have short awns near 
the tip only. 

wo8 - Sterility in Wheat Hybrids. — Sax kam,, in Genetics, Voi. t., No. «,pp. 309-416. 
Baltimore, July* 1921. 

4 Partial or complete sterility is of frequent occurrence in crosses between 
disjunct species. Within the same genus certain species are sterile when 
[im-im] 
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crossed, while other combinations are completely fertile. Partial sterility 
may cause the elimination of certain classes of gametes and prevent desired 
re-combinations of characters in the generation. Sterility may also occa¬ 
sion abnormal vegetative development. It is therefore desirable to deter¬ 
mine the sterility relations of the species of economic genera. 

The present study is concerned with the genus Triticmn , and deals 
with the following points: 1) the endosperm development in fertile and ster¬ 
ile crosses — 2) hybrid vigour (heterosis) in fertile and partially sterile 
hybrids respectively — 3) lethal factors in wheat crosses — 4) sterility 
in the F x hybrids — 5) size of pollen grains in parents and hybrids. 

The following species of wheat were used in this study. 

Tnttcn/n vulqare: 

1) Pacific Coast Blucstem (of Australian origin); 
j) Amby (awnless wheat from Australia); 

3) ^larquis. 

Tnticum compaction : 

1) Washington Hybrid 143 (from White Track X Little Club 1898)). 

Tnticum durum: 

1) Kubanka (Russia). 

Trittcum tur^tdum compositmm : 

1) Alaska (bearded, with branching head). 

Tntunon polomcum : 

1) Polish. 

Trtticton monococcum . 

As regards the possibility of reciprocal crosses, these species can be 
divided into 3 groups : 

a) monococcum group: T. monococcum; 

b) dicoccitm group: T. dicoccwm, T . durum , T. turtfdum, T. polonicum; 

4) vuliare group; T. SpeU% T. vulwre , T. compactum. 

In making crosses, only 6 or 8 spikclels were left on an ear, the central 
flowers being removed. The remaining flowers were emasculated, and 
the ear wrapped in tissue paper Ixvtb Ixriore and after pollinating, to prevent 
any access 1<> foreign pollen. 

The degree of sterility in the' hybrids was determined in 2 ways 

x) The number of Kraius per spflcelet was obtained for patents and Fx plants. 

3 ' The percentage of sterile pollen was determined (the anthers were detached and the pollen 
shaken out on a slide smeared with a fixative, a drop of lactic add was added, and the 
pre^irution covered and sealed with Canada balsam). 

I. Tnw Fj itNDOHPsmc in fertile and sterile hybrids, — The 
endosperm resulting from the immediate cross (that is to say, the endosperm 
developing in the fruit of the female parent), contains, on account of double 
fertilisation, chromosomes contributed by both parents. In wheat, the 
embryosac is derived from a single megaspore (one of the 4 resulting from 
the reduction division), and contains the haploid number of chromosomes. 
In the same way, the egg nucleus and the two polar nifdei also contain 
haploid chromosomes. The grain resulting from the immediate cross 
will be called the F x grain and the endosperm, the F x endosperm . The F t 
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grain contains the embryo of the F x plant. The grains borne on the F x 
plant will be designated F 2 grains, and the endosperm, the F 2 endosperm ; 
these grains contain the embryo of the F z hybrid. 

When the hybrid grains (F x endosperm) were examined, it was 
found that all combinations which later proved to be partially sterile, had 
small wrinkled grains, while the fertile combinations had well develop] 
grains often larger than those of the female parent. 

These biometric data fully confirmed what has been said above. 
II. — Hybrid vigour (Heterosis) in fertile and partially 
sterile crosses. — The F x plants of the fertile and the partially sterile 
hybrids are taller than the parents. The fertile F x hybrids resulting from 
crosses of species in the dicoccum group are slightly taller than the average 
of the parents. 

Parents 1 Sterile Crosses Fertile Crosse^ 


Kubanka . 39.9 Bluestem Kubanka. . 23.3 Bluestem Atnby . * . 51.6 

Alaska . . 25 3 Kubanka , Bluestem . . 26.4 Amby • Blue stem - . . 3X.7 

Bluestem . 29.8 Bluestem , Alaska • . 23.1 Bluestem * Hybrid 143 53.5 

Amby . . 38.6 Alaska , Bluestem . . . 22.5 Hybrid 143 X Bluestem 20.1 

Hybrid 143 16.6 1 Kubanka X Amby . . 26.5 Amby X Hybrid 143 . - 43.4 

Polish . . 39.1 Amby , Kubanka . . . 16.5 I Hybrid 143 X Amby . . 2Q.2 

Marquis . 28.8 Kubanka X Hybrid 143 • 29.7 Maiquis X Amby.... 33 6 

Hybrid 143 * Kubanka . 15.7 Maiquis X Hybrid 143 • 3°-3 

Alaska X Amby ... 24.8 Kubanka X Alaska. . . 48.2 

Amby X Alaska . . . 18.2 Alaska X Kubanka. . . 34. 4 

Alaska / Hybrid 143 . . 25. j. Kubanka X Polish . . . 42.0 

Hybrid 143 \ Alaska . . 14.6 

I Polish X Hybrid 143 ■ • 22.2 
Hybrid 143 s Polish . . 17.4 
Marquis N Kubanka • . 22.0 
Marquis v Alaska . . . 18.5 
Marquis v Polish .... 19.2 

The fertile crosses between T. rulgare and 7 \ compachtm result in F t 
plants, which are on an average, 7.3 ± 1.8 cm. taller than the average of 
the parents. 

The F x plants resulting from crosses of members of the vulgar? group 
and the dicoccum group are partially sterile. The height of these plants 
is however 10.5 ± 1.1. cm. greater than the average of the parent groups. 
5 plants only of Alaska x T. monococam were grown but though these F x 
hybrids were totally sterile, their height greatly exceeded that of their 
parents: 129.5 ± 2.8 cm., whereas the average height of Alaska was 
102.3 ± 1.1 and that of T. monococcum 87.0 ± 1 cm., there being a differ¬ 
ence of 34.8 ± 3.0 cm? in favour of the hybrid, 

It is thus 'evident that partially or completely sterile F x plants 
are often superior to the parents in vegetative vigour, even though they 
originate from small wrinkled seeds. 
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III. — Lethal factors in wheat crosses. — The F t hybrids 
of the Bluestem x Amby cross (both members of the wlgare group), 
developed regularly till they reached the height of 15-20 cm. They then 
began to tiller excessively, as many as 40 or 50 primary culms being 
formed but in no case did a true culm develop. This unusual growth is 
probably due to lethal factors that prevented the development of the 
plant beyond a certain stage. 

IV. — Degree of sterility in the F t hybrids. — This was 
determined by counting the pollen grains and the grains set per spikelet. 
With two exceptions, the grains set per spikelet on the parent plants rang¬ 
ed from 1.85 to 2.91. In the case of Hybrid 143, the number was un¬ 
usually low, 1.49, which was due to late maturity and unfavourable 
climatic conditions, whereas the 0.97 of Monococcum represent a very 
high figure, as it normally sets only one grain per spikelet. 

In the partially sterile crosses (dicoccum X vulgar e), the number of 
grains set varies from 0.45 to 1.92 ; the hybrid Alaska x monococcum is 
completely sterile, producing no grain, but the fertile hybrids >set more 
seed than their parents, viz from 2.43 to 3.64. .Similar conditions are also 
observed as regards the percentage of the abortive pollen; from 0.3 (mon- 
ococcum), to 1.9 (Kubanka) in the case of the parents, and from 11.5 
(Kubanka x Marquis) to 21.5 (Kubanka x Bluestem) for partially 
sterile hybrids ( 97,7 for Alaska X monococcum completely sterile) 
whereas the amount of abortive pollen in the case of the fertile hybrids 
is almost the same as for their parents (0.4 for Bluestem X Hybrid 143, 
and 1.2 for Kubanka x Polish). 

IV. — Size of pollen grains in parents and hybrids. — The 
size of the pollen grains differs greatly in the various species. The 
average volume of the pollen grains expressed in thousands of cubic mi¬ 
crons is 72 for T. monococcum , 94 for Kubanka and Alaska (dicoccum group) 
and 144 for Marquis and Hybrid 143 (vulgare group). 


Table II. - Diameter of Pollen Grains in Microns 


Kubanka.55,6 p, 

Marquis X Kubanka (;i.).6}.x » 

Marquis x Kubanka (/>.).jS.6 » 

Kubanka X Maiquis («.) .... 53.7 » 

Marquis ..60.3 » 

Alaska.57.1 » 


(».) - normal grains — (/>.) ■- poor 


Alaska X monococcum {p ). . . 39.7 (A 


T. monococcum .51.5 » 

Hybrid 143.60.1 # 

Alaska X Kubanka («.). 57.0 » 

Hybrid 143 X Alaska. (»).... 56.9 * 
Kubanka X Bluestem (».) .... 57.3 » 


The variability in size of pollen grains is greater in both the fertile 
and partially sterile hybrids than in the paiCtnts. In the partially 
sterile hybrids all degrees of compatible and incompatible combinations 
are probably present in the pollen grains. The pollen grains of the F 1 
plant contain the haploid number of chromosomes contributed by both 
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parents. We may assume that some combinations are unable to function 
and the pollen grains abort at an early stage in development. Other 
combinations are able to function more or less favourably, resulting in ap¬ 
parently good pollen grains of varying sizes, in the fertile hybrids, and 
to some extent in the partially sterile hybrids, the increased variation 
in the size of the pollen grains may be attributed to differences in growth 
factors, resulting from various combinations of maternal and paternal 
chromosomes. Here we have a case of variation in the haploid generation 
due presumably to different combinations of non-bomologous maternal 
and paternal chomosomes. 

1209 - White Sheath, a Transmissible Character of Maize. — Ktmpcon, j. n. f in 
The Journal of Heredity, Vol. XII, No. 5, PP 224-236. 1 fig Washington, May Wi. 

White sheath is a variation in which the leaf-sheaths anti husks fail 
to develop chlorophyll and remain white. 

This character appeared simultaneously in two sister progenies of 
the Pawnee variety obtained by self-pollinating the original strain for 
3 years. 

In both progenies, the number of plants with white sheaths indicated 
that the character was a simple Mendelian recessive, the actual numbers 
being respectively 29 green and 11 white: jo green and 12 white, according 
to the ordinary 3: 1 ratio. When these variegated plants are crossed 
with other& having normal sheaths, the F. z consist exclusively of green - 
sheathed individuals. 

12T0 - A Study of the Segregation of a Quantitative Character in a Cross Between 
a Pure Line of Phaseolus and a Mutant from it. — tmcu, j., in Journal of 
Genetics Vol. II, No. 2, pp 183-202, figs. 4. Cambridge, September 1921. 

In 1901, Prof. Johannsen obtained from seeds of a variety of Phaseolus 
vulgaris nana known as Brown Princess beans, a number of pure lines, 
one of which, line E, is distinguished by having pure white petals and a 
yellow-white colour in the rest of the flower, without a tinge of violet. The 
other lines have a violet tinge, often weak but quite unmistakable. 

Line E has twice shown a sudden cliange in genotypical constitution, 
without any alteration in the white colour of its flowers. One of the mutant * v 
M (long mutant), is distinguished by the greater length of its seeds. Thus 
we have: 


Original type.Length 12.450 Breadth 0.017 I 72. \ 

Long Mutant. » 13.564 » 9.137 X 67.4 


(I is the length-breadth index). 

The question being one of quantitative characters, it is a matter of 
great interest to determine whether they obey Mendels' laws. 

In order to settle the point, the author crossed E and M, obtaining 3 
hybrids producing 62 seeds. Two only of these were discarded, the rest 
being sown in 6 rows and the resulting crop examined in the autumn of 
1914. 

[lm-tsit] 
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Iii his biometrical determinations, the author used distribution curves 
for the length of the seeds, and also a system of dotted charts. 

In plotting the curves, the lengths of the seeds were used as abscissae, 
and the frequency or number of cases, as the ordinates ; iu this way, a 
curve for each of the lines sown could be plotted. 

In the charts the lengths are the abscissae, and the indices of length 
are the ordinates. The length index is obtained by dividing the length 

(L °/) 

(L) by the breadth (6) and expressing the quotient as % v ^ . Each 

plant is represented by a point whose coordinates are respectively the av¬ 
erage length and index of its seeds. The plotting was done on transparent 
nun. paper. This gives an immediate picture of the position of every 
hybrid in relation to the two parent lines. 

These biometrical determinations, which were begun in 1914 and con¬ 
tinued until 1918, prove that: 

1) In the two cases examined, the hybrids between E and M 
showed no evidence of segregation (intermediate constant form). 

2) On the other hand segregation occurred in most cases in: 
type M + a new type X shorter and broader than E + an intermediate 
type that again split, while M and X remained constant. In this case, 
the ratio of non-M plants (E or X) and M plants is as 3:I. 

These results show that immediately the new X type was established, 
the theory of mutations being due to the loss of a factor or factors cannot 
be applied to the present case. No system of recombination of factors 
(cumulative or otherwise) could explain the appearance of a new type 
with biometrical characters lying outside the limits of the two parents. 
The difference between E and M must be regarded as a case of positive 
actual difference, and not as a case of presence or absence of a factor or 
factors. 

The simplest view seems to be that one factor has been modified 
in the original pure line, to give the mutation. 

Why not more than one factor ? 

r) the segregation according to the ratio of 3: r confirmed by the 
191O results, and 2) the fact of there being no splitting in the X and M 
groups seem sufficient indication that one genetic factor only has been 
altered in E. 

% 

1 -511 - Sugar Beet Seed Growing In the Hooky Mountain States. — tr&cv, w. w. 

(Technologist, Office of Sugar Plant Investigations), in Farmers Bulletin 1x52 United 
State* Department of Agriculture. Washington, D. C., October xoao. 

The production of sugar beet seed in the United States is now an 
established and apparently profitable industry in several sections of the 
country. Development has been most marked in the irrigated sections of 
Colorado, Montana, Utah and Idaho. The author gives a description of 
the methods employed in the Rocky Mountain States ai?d the suggestions 
made refer to operations on a large scale. 

Details are given us to the size of roots for seed, time to sow for steck- 
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lings (i. e. small roots used for commercial seed production), spacing 
preliminary germination tests before planting, tillage, harvesting, silage, 
threshing and cleaning. 

In addition to the commercial production of sugar beet seed the 
development of new and improved strains of beets is tinder study and 
experiments are being made. 

1212 - Trials of Foreign Cereals in Algeria. — ducelubr, d, (Pi-ofcs«eur d'Agiicoiime 
k l’Ecole de Maison-Carr^e), in Bulletin asricole da VAl^erie-Tunisie-Maroc, Year 
No. 10, pp. 218-219. Algier?, October 1921. 

The trials of foreign cereals, that had been discontinued from 1915- 
1918, were resumed during the season 1919-1920, at the Agricultural Col¬ 
lege of Maison-Carree (Algiers) (1). The results obtained before the War 
were not satisfactory as regards most of the varieties tested, which as a 
rule, showed less resistance to mast, drought and heat than those habitually 
cultivated in Algeria. 

The varieties giving results most similar to those obtained by cultivat¬ 
ing the Algerian kinds were as follows: 

Red awned Winter wheat — Dubose Farm Wheat. The latter is 
known in Orania under the name of “ Tuzelles de Descartes it much 
resembles the Red March Bordeaux Wheat and the Provence Red Wheat. 

Awned March Wheat — I*ate Richelle Wheat — Six-rowed Spring 
Barley — Six-rowed Winter Barley — Russian Barley (known in Algeria 
as foreign barley), little valued on account of its small, hard grains that 
are not digestible when fed whole to stock — Imperial Barley of Italy — 
Chevalier Barley — Princess of Swalof Barley — Black Carrce Barley — 
Iyaige awnless Barley of Siberia or Thibet — Small, awnless Barley, or 
" orge celeste" — White Digowo Oats — Grey Winter Provence 
Oats — Oats of Naples, or of the Abruzzi. 

The foreign cereals cultivated in Algeria usually make a very fine show 
when they first begin to grow, from germination until tillering, but subsequen¬ 
tly, the effect of the environment is clearly seen in the case of certain 
varieties, which sometimes only succeed with the greatest trouble in pro¬ 
ducing some inflorescences, being arrested in their development by rust, 
or intense heat, according to district. Others continue their evolution 
but hear poorly-developed and sometimes wrinkled grain of no value. 
Finally there are a vejcy few varieties, that bear grain suitable for sowing 
the following season. Amongst these, some have persisted, but they 
become gradually weaker, and lose all their good qualities at the end of 
a few years; hence it is necessary to use new seed com. This is well-known to 
occur in the case of the Bel-Abb£s Tuzelle, or Awnless Odessa Wheat, which 
is the only variety cultivated on large areas in Algeria. At Maison Car- 
ree, the best results are obtained from Awnless Odessa Wheat after the said 
generation. Tuzelle fie Descartes is chiefly confined to the neighbour¬ 
ed) See R . June 1921, pp. 711-718. Original Article fey Bkunbl, entitled V InsUtut 
Agricole d*AlgSrif. (Ed.) 

[ 1 * 11 - 1 * 18 ] 



CEREALS 


1537 


hood of Tlemcen, and Bel-Abbes where so far, it seems to have retained its 
good quality. The other varieties of wheat mentioned above can hardly 
properly be said to be cultivated, but are met with here and there generally 
mixed with Awnless Odessa Wheat and Tuzelle de Descartes. Manitoba 
wheat has been tried in different districts; its grain although almost nor¬ 
mal, is still little in request by the com merchants, or flour export trade 
of Algeria. A study of the elements composing this mixture would how¬ 
ever be of interest 

Barley adapts itself better than the other cereals to the climate of 
Algeria, especially the five-rowed Russian variety, black barley and awn¬ 
less barleys. The latter seem not to suffer from the climate of North Africa 
any more than the Algerian square barley, and they produce good grain. 
In spite of this, square barley only is cultivated on a large scale in Algeria. 
The small awnless barley, or Orge celeste, is grown by the natives, who 
call it Chair en Nebi, ” or Barley of the Prophet. Its grain is but little 
used, therefore it is cultivated on very small areas only. Amongst the 
square Algerian barley are to be found some heads of Russian barley 
(Bel-Abbes), Black barley, the Six-rowed Barley (Setif) and Esoouigeon, 
but only in very small proportions. The two rowed barleys soon die out 
owing to different causes, early-ripening, shelling, etc. 

As regards oats, none of the foreign varieties have yet proved superior 
in yield to the Algerian red oat. The Naples variety does not differ in 
any way from the Algerian oats cultivated in other parts of the East 
Mediterranean region, Greece, the Archipelago, etc. The grey variety 
is little represented in Algeria, and only seen mixed with the red Algerian 
oats. The few grey kernels to be found in consignments of Algerian 
oats are less fine in quality than those grown in Provence, Poitou and 
Brittany. 

In 1907, the author discovered among the oats of the Algerian Red 
variety, a white, still undetermined oat, very noticeable on account of the 
nodes of the culms which are covered with characteristic whitish hairs; 
the flowers of this variety are sometimes awnless. This oat produces a 
fine white kernel more slender than that borne by the Red Algerian variety; 
on the sea-coast, it appears more .susceptible to rust than the latter. 

The same conditions obtain on the High Plateaux, where however it 
is not rust that prevents the growth of foreign cereals, but heat and drought, 
lor when these set in suddenly, they produce scald which affects most of 
the foreign crops. The possibilities of acclimatisation are greater in some 
of the higher, and more favourable localities such as the neighbourhood 
of Media, Tlemcen, etc. 

In trials made during the year 1919-1920, wheat varieties or hybrids, 
from the Mediterranean region were chiefly tested. Schribaux, Di¬ 
rector of the Seed Station at Paris, sent to the author 22 fine varieties ob¬ 
tained either by himself, or by Strampeeli, Director of the Cereal Culti¬ 
vation Experiment Station at Rieti, or by E. Tobaro, Professor of the 
University of Bologna. These wheats were sown on December 31, 1919, 
a little late, in the experiment field of the School of Agriculture at Maison 
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Carree, in siliceous clay soil, well prepared by a crop of spring mangels, 
and in excellent conditions as regards moisture and temperature. 

Fertilisers: 300 kg, of 16/18 superphosphate dug in by a gang plough 
followed by a pulveriser. 

Sown in rows 33 cm apart (1). 

Thanks to the temperature, which kept relatively high after sowing, 
and also to the moisture of the soil, the seeds came up very regularly, gene¬ 
rally wi thin 12 days after sowing, except in the case of one variety of 
wheat, Bobs, which took as long as 14 days. This is probably due to the 
present character of the variety, which is not homogeneous, being composed 
of 3 kinds of wheat, which are identical as regards shape and sire of grain, 
* but differ in growth and character of ear. 

The growth of these varieties, on account of the progressive rise 
in temperature, was only slightly checked after the seed came up, and in 
the first fortnight of February, tillering was practically finished. At this time 
all the stools were regular and entirely covered the ground. It is stated 
that the leaves of these varieties were generally smaller than those of the 
varieties which have adapted themselves to the climate of Algeria. 

Rust suddenly made its appearance on all the wheats during the se¬ 
cond fortnight in April; in some cases the lower leaves were almost destroyed 
by the parasite. The sorts that suffered were chiefly: 

Square-eared Wheat ' Krclol — Bologna Wheat No. — Rjeti Wheat X Japhet 
A 1 — Bologna Wheat No. 9b — Rjeti Wheat x Japhet A j. 

The following were also attacked, but to a less extent: 

Rjeti Wheat / Awned Japhet — Bologna Wheat No. i*» — l$arly Saunders Russian 
Wheat — Bologna Wheat No. 12 FM6ration VTieat — Carlotta Sirampdli — Bologna 
Wheat, No. 33 — Aurora — Bologna No 8 — Bologna No. 1 — Bologna No. 40 - Rjeti 
Wheat. 

The effect of rust has not yet been determined as regards the Bobs 
and Manitoba wheats, which are populations including many varieties or 
kinds, some of which appear likely to be useful in Algeria. 


(i) This ‘-pace between the rows has been adopted in the owe of the experiment* made 
at Mmson-Cair^e as the result of various trial* lwgun in njoH. Of all tin. different methods 
adopted (sowing in rows from 20 to 80 cm. apart), none has, *0 far, proved better or more 
practical than that of leaving a space of 25 to 35 cm. between the lines, whether us regards 
the utilisation of the soil by the plant*, tillage, or quality and crop yield. The ground of 
the experiment field was hoed twice, at suitable times, between the germination of the seal 
and the moment when the cereals cover the soil with their leaves, thus forming a screen, after 
which they resist drought better. The crops arc only harrowed once, the time selected being 
more or less suitable and before the growth period; this single operation is quite insufficient 
in Algeria, especially in dry years, when the rainy periods occur at long intervals, and the 
rainfall is very small. Tlru same observation was made at S<Htf (see : A. Chollkt, I«a culture 
sardee des bles, i& Revue a<>?icole, Sept. 3, 1020), and in other parts of Algeria (Crania). 
On the other hand, the spaces left between the rows must not be excessive, for DucxfiUU&K 
has found that cereals sown widely apart are more severely attached by tint than those 
seeded broadcast. {Author's Note) 



CEREAM 


X530 


In this experiment, it was again found that the injury caused by rust 
did not appear to bear any strict relation to the severity of the attacks. 
The size of the spots, and their position, seem to acquire special import¬ 
ance when these patches occur in large numbers on the sheath, lower 
portion of the leaf blade, or the upper part of the culm. In this last case, 
it seems clear that the migration of the substances elaborated by the 
leaves was considerably interrupted, for some patches covered nearly the 
whole width of the sheaths or base of the leaves Special experiments 
should however be made to prove this. 

The rust attack was less intense during the last agricultural season, 
which was particularly dry, than in wet years and the upper leaves of some 
varieties of wheat were able partially to fulfil their functions. 

As drought supervened upon rust, their combined effect hindered the 
development of some already very weak varieties such as : 

Bologna Wheat Xu. — Ritli Wheat Japhet A 3 — Square eared Wheat 
Krelof -- Carlotta St mm pell i - Rkti ] aphet A r —Bologna No. & —Bologna No. ir 
— Bologna No. oO. 

The monthly rainfall at Maison-Carree from September 1919 to June 
1920, was respectively (in millimetres) : 48-71-29-81-24-70-O2-r6-13-23 ; 

total 437. There was thus but little moisture in the soil and as a rule 
only the surface was damp. 

The rain of September and of the first fortnight in October had no 
effect upon the soil moisture, evaporation being complete. The May, 
rains, although more plentiful, were of no benefit to the Maison-Carree 
cereals on account of their stage of development. The June rains fell at 
the end of the harvest. 

The amount of water therefore at Maison Carree that could actually be 
turned to account, was only about 300 nun., a deficit of nearly 200 mm, 
on the mean registered rainfall, the average annual rainfall being 500 mm. 

This deficit was the more serious on account of the small amount of 
rain that had fallen iti January and April; the light falls of these months 
having l>eeii frequently preceded or followed by drying winds or periods 
of high temperature. 

The hot dry period lasting from May 9-14 )(25° C to 35 0 0 ), was most 
injurious to the varieties under trial at Maison Carree, the growth in most 
cases being suddenly arrested. 

Moweriug took place during the second half of April, and in the ease 
of all the varieties (except Bobs wliich had 3 fertile flowers) the two lower 
flowers of the spikelet set and produced two seeds 

The varieties that did best were: 

Bobs Wheat Bologna. No, ij ~ 1 Curly Ru^ian Samplers Wheat - Aurora — Kieti 
X Awncd Japhel Bologna No. 01 -- Bologna No. 3* — Bologna No. — -.Marquis. 

They ripened early (end of May), for there was yp great difference be- 
ween the time each variety matured, although in a normal year, it would 
have been at lejtst twenty days before all the wheats reached maturity. 
This therefore must be regarded (except in the case of Bobs) as an abrupt 
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cessation of growth, rather than as the normal close of the vegetative 
period. The grain produced by Bobs was very similar to that used foi 
seed-corn. 

The grain of Bologna No. 12 was also very like the seed planted but 
rather narrower. 

All the other wheats gave a smaller grain, usually of slightly darker 
colour than the samples. Their appearance leaves much to be desired 
from the Algerian commercial standpoint, for preference is given to the 
supple, fine, white or yellow wheats which, as a rule, prove the hardiest in 
Algeria. 

The grain and straw returns obtained are as follows (in kg. per hec¬ 
tare): Manitoba, 440; 3600 — Rieti, 850; 4720 — Early Russian Saunders 
940 ; 4060 — Carlotta Strampelli 450 ; 3730 — Bologna No. 12, 650; 
2600 — Bologna No. 11, 300 ; 1650 — Bologna No. r, 800; 4300 — 
Bobs, 1100 ; 2860 — Bologna, No. 29, 850 ; 2450 — Federation, 900 ; 
375 ° ~ Aurora 1420 ; 4970 — Rieti X Awned Japhet, Hyb. Station 1100 ; 
4460 — Bologna No. 91, 1300; 4260. — Bologna No. 33, 1280 ; 3380 — 
Bologna No. 8, 250 ; 2050 — Marquis, 920 ; 4080 — Bologna, No. 48, 
900 ; 2950 — pedigree kinds obtained at Maison-Carree: Mahon, No. T7, 
1570; 5230 — Mahon No. 49, 1920; 7320 — Mahon No. 2,2250; 
8050 — Mahon No. 10, 2500; 8500 — Mahon No. 15, 2950; 9420 — 
Mahon, No 28, 3050; 1050. These kinds were as a rule little attacked 
by rust and yielded grain of average or good quality. 

The wheats, Bologna No. 38, Rieti X Japhet A 3 Station, Bologna 
No. 90, Epi Carre X Krelof Hyb. Station, Rieti X Japhet A, Hyb. 
Station were not able to set any grain. 

As regards rust resistance and the quality of the grain, the following 
observations have been made. 

Manitoba : patches of rust on culms and sheaths, more numerous 
usually on the leaf-blades. Mixed variety: 1) with red awnless ear, kernels 
red, short; 2) awned red ear, grain short, very small; 3) white awnless ear, 
grain red, short. Small grain of marketable quality 

Rieti : sheaths little affected by rust, leaf-blades moie attacked. 
Grain wrinkled, quality inferior. * 

Early Russian Saunders : Numerous patches of rust in sheath and 
blade of upper leaves. Grain a little wrinkled, of average quality. 

Carlotta StrampeUi: Traces of rust on the sheaths, more on the leaf- 
blades. Scalded. Grain of inferior quality, much wrinkled, irregular. 

Bologna No. 12: Rusted on culms, sheath and leaf-blades. Large 
grain of good quality, pure variety bears 6-7 infertile spikelets at the 
base of the ear. 

Bologna No. 11: Traces of rust. Grain of inferior quality. 

Bologna No. 1: Little rust on culms and sheaths, more ou leaf-blade: 
6-7 infertile spikelets^per ear. Grain wrinkled, irregular, quality below 
the average. 

. B°t > s: irregular growth. Mixture formed of several varieties : t) ear 
white and yellowish, awned, grain short and yellowish; 2) ear red,semi- 

[1219] 
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awned, grain short; 3) ear yellowish or reddish, awnless, grain short, 
yellowish. The 3rd variety is less attacked by rust than the others. Grain 
of good quality. 

Bologna No. 29 : I/ike Bologna No. 12, except that the quality of the 
grain is inferior. 

Federation : Leaf-blades much rusted. Traces of rust on the sheaths 
Half-scalded. Grain of inferior quality, scarcely marketable. 

Aurora : Has a few patches of rust on the culms, but more at the 
base of the sheaths and on the leaf-blades. Grain of average quality, 
homogeneous. 

Ricti x Japhet : Irregularly attacked by rust at the base of the sheath 
and of the leaf-blade. Large grain of average quality. 

Bologna No. 91: Little rust on the sheaths, more on the leaf-blades. 
Large grain, quality scarcely average, homogeneous. 

Bologna No. 33 : Irregularly marked with rust. Grain short, homo¬ 
geneous, quality below the average. 

Bologna No. 8 : Rust on sheaths and blades of upper leaves. Grain 
homogeneous, of very inferior quality. This variety suffers greatly from 
drought. 

Marquis : blade of leaf attacked by rust, sheaths and culms little affect¬ 
ed. Grain short, small, average quality, homogeneous. 

Bologna No. 48: Much rusted at base of sheaths and leaf-blades 
Some individuals suffer more than others. Grain homogeneous, wrinkl¬ 
ed, quality scarcely average. 

If classified according to yield, which varies from 250 to 1250 kg. 
per hectare, these wheats come below the Algerian varieties grown on the 
same soil, the yield of the latter being between 1970 and 3050 kg. per hectare. 
The comparison of the yields, is however only given as a guide and to show 
the effect of early sowing in Algeria. 

The sowing of the Algerian varieties in the experiment field belonging 
to the College was finished by the end of November, The difference of 
one month between the dates of seeding would partially explain the differ¬ 
ences reported between the yields of the European and African wheats 

Some other varieties of cereals were also tested, such as: Petanielle de 
Nice, Awned Bit* de Mars, Ble hybride des Allies, Chevalier barley, Prin¬ 
cess of Swalof Barley, White Ligowo Oats, Grey Houdau Oats, Black 
Hungarian Oats. Negative results were obtained in the case of: Peta¬ 
nielle de Nice; Ble Hybride des Allies, Houdan Oats, and Black Hung¬ 
arian Oats. 

The condition of the European varieties during growth, their yield, 
and the quality of their grain justify the following conclusions. 

They are less drought rufelaut than the local varieties. 

Their period of winter repose is longer than that of the African varieties. 

They grow more slowly and, as a rule, their vital processes shaken as soon as the 
heat begins in April or May. 

Their ru.st resist twice is inferior, owing to some extent to their mode of growth. 

'Che grain ripens more slowly, 
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These condusions corroborate in the main those previously made at 
Maison-Carree respecting the chief European and other varieties. There¬ 
fore fairly early wheats only give the best results in Algeria. The very 
early sorts, as for instance those from the Sahara, do not sucecd liettei 
than the former, are destroyed by rust, or else by damp, which 
makes them shed nearly all their flowers, wliile the latter are checked in 
development by drought or rust according to district. Sahara wheats 
sown in December have headed in February-March, but the flowers 
were not fertilised. Early Lapland barley planted on December 5, con¬ 
tinued to head from February 21 to April 15 without giving any results. 

On account of the meteorological conditions of the year 1919-1920 
which were unfortunately most unfavourable to cereals throughout Al¬ 
geria, and prevented a complete valuation of the varieties tested, the most 
productive varieties will be grown again for the purpose of comparing 
them with the wheats that have been selected at the College. 

12x3 - Experiments In Treating Wheat Grain by Immersion in Nutrient Solutions, 

in Italy. — D’Ipfolixo, G. (Modena, R. Stazione agraria), in Lc btazwni Sfarinu ntuh 

A^rarte Italiane y Vol. LIV, Parts 7, 8, <). io, pp. 2(8-250 Modena, r<)-2i 

Experiments in treating wheat grain with solutions of different salts 
at varying degrees of concentration: some of the solutions used ait* 
known for their power as fertilizers and their effect as stimulants. These 
experiments were carried out in earthen boxes (29 wheat seeds being plant¬ 
ed in parallel rows in each), they were continued until the 21st day, by which 
time, the seedlings were about 20 cm. high. The seeds were treated in 3 series: 
1) for 6 hours with 5 % solutions of respectively calcium phosphate, potas¬ 
sium, sodium, ammonium, and of calcium ammonium, and potassium ni¬ 
trates and subsequently wih 20 % copper sulphate and quiek-lime for 20 
minutes. The results were compared with those obtained by immersing 
the grain for 6 hours in ordinary water, and then in some anticryptogmnie 
substance, like those mentioned above, and were also compared with the 
results of control experiments. 2) For I or 2 hours with 20 % solutions 
of phosphate of ammonium, calcium, potassium and a 2-5-10 % solution 
of sulphate of potassium, and also for 5 and 24 hours with these lust so¬ 
lutions; they were also given the same anticryptogamic treatment. Iioi 
purposes of comparison other seeds were heated with ordinary water or 
left untreated. 3) 1-2-5-24 hours immersion in 0.050-0.10-0.15,0/20-0,30 % 
solutions of sulphate of manganese (for 5 hours only in the two last 
solutions). These experiments in boxes were completed by other*- made 
in the open on plots of 200 square metres: 1) seed treated with a 5 % 
solution of calcium nitrate for 6 hours — 2) id. of calcium phosphate 
— 3) of commercial manganese 3 parts per 1000 for 24 hours. — 4) uL 
pure, 30 parts per 1000; 5) with 4 % potassium sulphate — 6) with or¬ 
dinary water for 6 factors. 

The results of these preliminary laboratory experiments do not justify 
any conclusions as to the good effect to be obtained from fertilising seed 
by immersing it in nutrient solutions, for not only did both the nitrates 
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and phosphates fail to produce any noticeable improvement, but the ni- 
rates, after a certain point, proved distinctly injurious. Sulphate of potas¬ 
sium however though its fertilising power is inferior to that of the phos¬ 
phates and nitrates appears to have been of some advantage. 

Sulphate of manganese, on the other hand and to some extent ordi¬ 
nary water were very beneficial. 

As the open air experiments proved quite satisfactory" it may be sup¬ 
posed that the advantages accruing from the immersion of seeds in or¬ 
dinary water may be due to some special stimulating effect exerted by 
the latter on cellular activity, manifesting itself later in the stronger de¬ 
velopment of the root system, and consequently of the whole seedling. 

Further the negative results obtained by treatments with phosphates 
and nitrates disprove the hypothesis that the fertilising substances pene¬ 
trating by absorption into the seed can afterwards affect the plant at a 
more advanced stage of growth. It would indeed be impossible to explain 
why the seedling does not at once use the nutrient elements at its disposal, 
during the period when it most requires them. 

The field experiments finally dispelled all doubts on the subject, for 
the plants that continued developing with greatest vigour throughout 
the entire period of growth, and hence gave the best yield, were precisely 
those that had shown their superiority from the earliest period. 

Another important fact was demonstrated by the field experiments 
viz., that even allowing for the experimental errors always accompany¬ 
ing such tests it was clear that the plots yielding the finest crops were 
those sown with wheat treated with sulphate of manganese. Since it 
cannot be supposed that the manganese had a fertilising effect, owing to 
the small proportions (3 in 1000) in which it was used, it is most probable 
that it acted as a stimulant. Thus support is given to the new theory 
put forward by many investigators engaged in the study of the question, 
namely that manganese plays the part of an active oxidising agent, not 
only directly but also indirectly transporting oxygen and fixing it in the 
soil. 

In uny case the results obtained naturally cannot be regarded as fi¬ 
nal, and it will be necessary to repeat the experiments under more favour¬ 
able cultural conditions in the hope of reaching definitive conclusions. 

* Preliminary Classification of the Wild Rices of the Central Provinces and He¬ 
rat, India. — Roy, Suphxr Chandra, m The Agricultural Journal of India , Vol. XVIII, 

Vt. IV*, pp. 365-380. Calcutta, July 1931. 

Report of investigations as to the character apd nature of the wild 
rices found growing in the “ nalas ” and waste lands of the Central Pro¬ 
vinces and Berar, India. Karlier results dealing with the classification of 
the cultivated rices are to be found in the Memoirs of the Department of 
Agriculture in India (Botanical Series), Vol. VI,*No. 7, Dec. 19x3 by 
R. J. D. Graham. The economic importance of the stfidy of wild rices 
is evident owing to the fact that heavy losses have been incurred through 
contamination of the cultivated rices through casual mixture and natural 
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crossing and much trouble has also been caused by the spread of wild 
rices as a weed. 

Seeds of over ioo different samples were obtained from all the districts 
of the Provinces in question and were sown on the College Farm, Nagpur. 
In most cases, except where whole ears were available, the samples were 
found to be mixed in varying proportions of the different types of wild 
and cultivated rices. By single plant selection, ears of 536 individual 
plants were collected separately and line cultures were easily obtained. 

Occurrence. — Wild rices are to be found on the margins of tanks, 
rice fields or other marshy or low lying places not actually submerged, 
but containing enough moisture to carry them through the season. 

Characteristic features . — Morphologically there is very little difference 
between a wild and cultivated rice, but generally speaking the former may 
be recognised by the spikelets having dark red grains inside, by the presence 
of long stout awns, red, scarlet or green in colour, and lastly by its char¬ 
acteristic habit of shedding the spikelets in the green stage, long before 
they appear to have become quite ripe. The ripe grains in many of the 
varieties were noticed sometimes to develop a peculiar light black or ashy 
colour, here iefered to as " wild ” type colour. This is a special feature 
and is not generally found in cultivated rices. 

Pollination . — The glumes open out between 8 and 9 a. m. as in cul¬ 
tivated rices but remain open for a longer period (about 1 hour or mote), 
and the anthers do not burst till they get slightly warmed by the heat 
of the sun for about 2 to 5 minutes. The stigmas come out immediately 
on the opening of the glumes and remain in that position for some time and 
in most cases fall over and assume a« pendent position. Occasionally 
dehiscence takes place before falling, but as a rule it does not occur 
till about 2 to 5 minutes from the opening of the glumes. During this 
period the chances of cross pollination are certainly considerable and hence 
apparently the much higher percentage of crossing met with in the wild 
than in the ordinary cultivated rices when the pollination generally takes 
place inside the closed glumes, the anthers bursting either before the 
opening of the glumes or just at the time of opening and thus encouraging 
self-pollination. 

Natural Crossing . — By single plant selection it was found that, 
though the majority of lines bred true, some showed distinct signs of split¬ 
ting proving the selected plants to have been lieterozygotes. Tables give 
the results of the F % generation of some of the natural crosses obtained in 
the wild rices during the years 1917 to 1919. The following characters 
have been found to bejiave as Mendelian units in the wild rices : — The 
green or red colouring of the leaf sheath, black or straw colour of the ripe 
gram and the clustering or non-clustering habit of the spikelets ; of these 
the characters of the coloured leaf sheath, the ripe black grain and the 
clustered spikelets ha*fe been found to be dominant and segregating 
characters. - 

Classification . — An artificial key to all the types collected is 
given, classified according to colouring of grain with leaf-sheath green and 

[ 1 * 14 ] 
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also with leaf sheath red or purple, with a description of 24 different 
types. 

Economic Aspect — The method recommended to eliminate these 
wild forms from a cultivated rice field is to grow some coloured rice (pre¬ 
ferably the purple rice) in the fields which show an abundance of wild rice. 
This rice, being purple all over, will allow all the green rice plants to be 
uprooted without any loss, and with careful weeding the land should be 
quite free from wild rice the following year. Another method which could be 
adopted as an alternative is to keep the land bare of any crop for 6 to 8 
weeks after the starting of the monsoon. Seeds of cultivated rices should 
be sown in seedbeds known to be free from wild rice and transplanted 
to the fields where in the meantime the wild rice has grown and been 
uprooted 

1215 ~ Phalaris bolbosa in the Province of Tucumdn, Argentina (r). — Schultz, 
E. F., in Revista Industrial y A^ricola de Tucumdn, Vol. Xr, Nos 5-6 pp 63-70,9 figs- 
Buenos Ayres, October-November 1020. 

Ihe Agricultural Kngineer, A. Y. Botto, Chief of the Agricultural 
Division of the National University of Buenos-Ayres, has introduced Pha- 
laris bulbosa into Argentina, and considers it an excellent forage plant 
for the coast provinces. It has spread rapidly throughout the coast and 
central regions where it is grown, especially in winter, as a perennial 
forage crop. 

Phalaris bulbosa has been tested since 1915 at the Tucumdn Experi¬ 
mental Station, and is there regarded as being not suited for growing on a 
large .scale in the province, for it is a plant requiring a more temperate 
climate, free from the sudden and great changes of temperature and more 
Ijarticularly the excessive heat of Tucumdn, where the thermometer fre¬ 
quently registers over 45° C. Another cause militating against the success 
of Ph. hulhosa is the drought which usually persists from May to October 
and is accompanied by great evaporation. Hence this plant can only be 
grown in the district with the assistance of irrigation, or in soil where the 
moisturc always rises to the height of its roots. Where however irrigation 
is possible, and the water does not stagnate, lucerne is a more paying crop 
than Phalaris bulbosa . 

On soil capable of irrigation Phalaris bulbosa pioduce»s a regular 
crop of green forage of good quality, but much inferior in quantity to the 
amount of lucerne which could have been obtained from the same land, 
even without irrigation. Thus in 1919, with irrigation and in 4 cuttings, 
399 quintals of Ph. Mbosa were obtained per hectare, whcreavS the crop 
yielded by a contiguous, nou-irrigated plot under lucerne amounted in 
one year to 598 quintals per hectare. 

In the district of Tucumdn, green forage is scarce, especially during 


U) &;c R. Oct. No. 1036. — For information respecting oilier varieties of 

Phaltnis, *** R xor 1, No 735; R. 1 ox5, Nos-. NoM and 1016; R. 191 7, No. 517; R. 1919, 
No. ttyii. H toao. No. it)?. 
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the winter months (May to October), that is to say, at the very time when 
the cuttings of Ph. bulbosa are poorest. The usual custom of sowing from 
March to May, barley, oats and rye to be used as winter foiage is far more 
profitable as these cereals seldom yield less than 2 good cuttings, with * 
total crop of 250 quintals per hectare, until they are dried up by the Oc¬ 
tober heat. 

Naturally, Ph. bulbosa produces larger ciops, if frequently irrigated 
Thus at the Tucuman Agricultural Station, one plot of ground yielded : 
in 1917, with 12 irrigations and 4 cuttings, 440 quintals of grass per hectare, 
in 1918, with 8 irrigations and 4 cuttings, 349 quintals per hectare; in 
1919, with 7 irrigations and 4 cuttings, 399 quintals per hectare, and in 
1920 (up to the end of July), with 1 irrigation and 2 cuttings 46(1 quintals 
per hectare. 

Ph . bulbosa is propagated either by seed, or by dividing and replanting 
the stools. Seeds sown in the autumn, at a depth of I or 2 cm. and on well- 
prepared soil, germinate in a few days. For the first 3 or 4 mouths, the 
seedlings are weakly, and easily suffocated by weeds, unless frequently 
hoed. Laying down a field of this grass is therefore an expensive undei- 
taking and still more costly if "recourse is had to propagation by tuft* 
(replanting). 

Under very favourable conditions (no mm. of rain from Aug. 29 
to Sept. 1), it has been possible to obtain a first cutting at Tucmnau, 
6 months after sowing or replanting. As a rule the first cutting is taken 8 
months after sowing or replanting, and these operations aie generally 
performed in March or April. 

Ph. bulbosa begins to flower at Tucuman at the beginning or middle 
of November, and the seeds ripen at the beginning or middle of December 

The plant has shown great powers of resistance to cold at the Station 
having borne temperatures ranging from —6° C to —8° C. without any 
visible effects upon its young leaves. It also enjoys complete immunity 
from all forms of diseases 

1216 - Andropogon purpureo-sericeus , and Its Importance in the Impro¬ 
vement of Grazing Areas in the Bombay Deccan, India, - Ktrucvion, h n, in 

The Agricultural Journal of India , Vol.XVr, pp. 3bb-y;i, pi. x. Calcutta, July, 1 Ui. 

After reference to foregoing trials made with the wild indigenous fodder 
grass, Andropogon purpurco-sericeus 1912-15, the author proceeds to de¬ 
scribe in detail the experiments carried out on three plots in the Govern¬ 
ment House compounds at Ganeshkind, near Poona, iqib-ifi. The seed 
was sown indiscriminately with those of other species and com]>arisons 
were duly made, and the following facts noted. 

1) A. purpureo-sericeus grows well on all types of soil and is therefore 
suitable for poor land; it grows tall and quickly and yields alone up to 
5000 lb. green grass p$r acre ; hence its usefulness for silage. 

2) It suppresses A. contorius which hitherto has been the dominant 
crop on the vast area of poor land of the Bombay Deccan. It was re¬ 
ported that A. purpureo-scriceus even in its dry stage was eaten by dairy 
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cows and maintained the milk yield in the absence of A. Sorghum stalks 
in May, while A . contortus was not touched by them, a feet which proves 
the superiority of this species as a fodder over A. contortus . 

3) It resists drought conditions to a great extent. 

Tliis fact was further tested by actually counting the number of seed¬ 
lings from a measure of 3 x 3 ft., in the experimental area affected by 
drought and by re-counting those that survived. The proportion was 
upwards of 84 %. 

In 1919, 4 oz. of seeds of each of the following species were mixed 
together and sown broadcast in the beginning of June in a small plot of 
poor soil. The following shows the composition of the different grasses in 
weight and the height to which they grew. 

Annuals Weight Height 

lb. ft. 

A . purpureo-sericeu . ... 13 0 

Anthesteria ediata . 4 5 

Apluda varin . 4 4 

hchaemum sulcatum . 1 2 

Thulepo'on ilejatis . 1 1 

This grass acts evidently as a nurse crop to perennial grasses which 
are generally slow to establish, since it entirely disappeared from the plots 
when the latter were more dominant. It is a pioneer grass in the ar¬ 
tificial reseeding oi grazing areas. 

1217 - Napier Grass (Pennisetum purpureum ) ,• Promising New Forage Plant 
for the Philippines (1). — Wester, P. J., in The Philippine Agricultural Review, 
Vol. XIII, No. 4. pp. 353 - 354 , pi. 1. Manila, I9*>. 

Napier grass {Pennisetum purpureum) has proved greatly superior* 
to all other forage plants now grown in the Archipelago, and in Cuba the 
yield reported amounts to over 550 tons of green forage per hectare per 
year. The author introduced this plant into the Philippines in 1918 from 
Honolulu and it has shown itself well adapted to the climate and soil and 
to be more drought resistant than any other forage plant as yet introduced 
into the Islands. 

The food value of this grass as compared with green maize fodder is 
shown in the following analysis: 


Napier grabs. 
Green maize . 


Water 

Protein 

Garbo 

hydrates 

Fat 


% 

% 

% 

% 

% 

6l.8l 

2.92 

I7.S59 

0.29 

* 4-77 

79.0 

t.7 

12.0 

<•% 

0.5 

5.6 


(x) For articles on other Pennisetum vats, see R, April 1919, No. 459, and JR. July- 
Aug. 1920, No. U 7 . (SA) 
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The grass is well relished by horses, cattle, etc.; in order io avoid waste 
in feeding because of its coarse growth the author considers it unwise to 
allow the plant to grow more than 80 to 100 cm. high between each cutting 
as otherwise the lower woody ends of the grass will be rejected by the ani¬ 
mals. 

Depending upon the quality of the soil and the distribution of the 
rainfall, six to nine cuttings of green fodder can be made during the year 
after the plants are established. 

Seeds have been found difficult to germinate but cuttings grow as 
readily as sugar cane points and should be treated very similarly The 
author has found that cuttings from 15 to 20 cm. long (each cutting 
with one or two joints, and in cases where the intemodes are long, the 
cutting of the canes so that the topmost joint is not more than 5 cm. 
below the top end of the cutting), have given the best results. Where 
material is abundant whole canes may be laid flat in a shallow' furrow 
and covered with soil, but where material .is scarce it is advised to plant 
and then push diagonally into the soil so that the top ends are about 
even with the surface of the land. 

“ Merker grass, ” another variety of P. purpnreUm less coarse than 
Napier grass has recently been tested by the Bureau of Plant Industry, 
United States Department of Agriculture, and also introduced into the 
Philippines where it is very successful as a forage plant. 

i2iS - A Good Forage Plant Suitable for Cultivation at San Salvador: “ Zaeate jara- 
ga&" (Cymbopogon rufus). — Renson, C., in Revista de Aericultura Tropical, 
Organa de la IXrcccidn general de Agriculture e Industries de la RepUbUca de El Salvador , 
Vol I, No. 1, pp. 2-9, figs. 4* San Salvador, Jan. 1921. 

The author advises the cultivation in San Salvador and in Central Amer¬ 
ica generally of Cymbopogon rufus , a forage plant native to Brazil. He de¬ 
scribes its botanical and cultural characters, and the method.s of propaga 
tion, which consist in sowing the seed in pockets, or dividing and plant¬ 
ing tufts or portions of tufts. He mentions that an agriculturist, of 
Jauynd (San Salvador), has taken great trouble to grow Cym. rufus fox 
hay (to be cut in September) or for grass. It forms good pasture until 
the flowering season, after which it becomes too tough. Grazing should 
only begin the 2nd year after sowing or planting, for by that time the 
plant has taken full possession of the ground, after suppressing the rest 
A the vegetation. 

The value of Cym . rufus lies its being unexacting as regards soil, and re¬ 
sistant to drought, frost, fires, and the trampling of animals. 

1219 - Trifolium squarrosum 9 a species of Clover Behaving Like Bersim and 
Capable of Replacing the Latter in Some Cases. — Fioki, a. (R. fetituto Superior 
forestale di Firenze), in VAgricoliuta colonktle , Vol. XV, No. 8, pp. 413-4TO. x Table 
separate from Tfcst. Florence, August 1, 1921. 

In 1918, the author' collected, in the forest of Gallipoli-Coguato, 
(Basilicata), a small quantity of the seeds of a clover which he subsequently 
classified as Trifolium squarrosum It. It grew so well, and its vegetative 
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development was so luxuriant when sown next spring in the experiment 
field of the Cascine Forestry Institute at Florence, that he considered it 
desirable to continue the experiment in order to fix its biological characte¬ 
ristics, with a view to its possible use as a forage plant. The author has 
noted, so far, that: 

This clover is an annual, and very nearly related to bersim ( Trifolium 
alexandnnum L.). Its normal growth cycle lasts from autumn to spring, 
although, if sown in spring, it suceeds in flowering and ripening its seed 
before the summer heat sets in. 

The entire plant is covered with hairs, and on fertile soil attains a 
height of 50-60 cm. The small leaves are oblong, and measure 5 cm. 
or more in length. The free portion of the stipules is linear-pointed, 
The capitulum, at first spherical, later becomes oblong-oval. The calyx 
has stiff hairs, the base is inflated, forming a bulb; there are 5 triangular 
lanceolate teeth, of which the lowest is the widest and longest, and is 
directed downwards, while the others open out forming a star, especially 
in the fruit. The tubular part of the calyx has 10 veins, and is slightly 
inflated at the bottom, and its throat is closed in the fruit, by a callosity 
just leaving a linear fissure in the middle ; the teeth of the calyx eventually 
become rigid and sharp The seeds are relatively large (1 turn, to 1.5 
mm. x 1.5 mm.), oval, reddish-yellow and glossy; 1000 seeds weigh 
5,110 gni., or about 196 000 seeds to the kg. They are thus heavier than 
the seeds of Wsim (Alexandrian clover), of which about 395 000 go to 
the kg. 

Trifolium squarrosum prefers an alluvial soil and especially one that 
is sandy and damp; it can also stand a certain amount of salt, as it grows 
wild near the sea. The seeds germinate in the autumn, as soon as the first 
rain falls, and if the winter is mild, the plants continue growing, so that 
very soon in the spring, they provide an excellent crop of forage. No at¬ 
tempt has so far been made to mow Trif . squarrosum to see whether 
like bersim, it will shoot again from the roots. 

The crop obtained represented 210 quintals of fresh grass and 66 
quintals of hay per hectare. 

Trifolium squarrosum is a purely Mediterranean species, its area of 
distribution extends towards the east as far as the Crimea and the 
Caspian Sea, and westwards to the Canary Islands. In Italy it grows 
in the centre (Tuscany), the South, in the Isles, and in Istria ; it has also 
been reported from I/iguria and the Valley of the Po, where it is of oc¬ 
casional occurrence only, 

This clover therefore is much more widely distributed than T. Alexan - 
mm (a native of Asia Minor), and hence would appear to be more adaptable 
than the latter to different climatic and soil conditions. In order to estab¬ 
lish this fact, a series of experiments are necessary. T. squarrosum has 
however withstood very cold winters and hard whi?e fronts in the Cascine 
Gardens at Florence without visible sign of injury. 

The chief practical advantages to be gained by growing this dover 
for forage lie in its power of profiting by the autumn, winter and spring. 
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rains of the dry Mediterranean zone, where the winters are mild. The 
author considers T. sqmrrosum is much to be recommended as a forage 
plant for Central and South Italy, the Isles and especially for Libya. 

As regards methods of cultivation, the information given by Dr. 
Carrante in his monograph on the Alexandrian clover (i) will prove 
most useful. 

1220 - The Future of Cotton Growing in Brazil, Especially In the State of Sao 

Paulo ( 3 ). — I. Coelho de Souza W. W. ; II. Pearse A., in Brasil Ajricokr, Vol. Vr, 
No. 11, pp. 45-58, figs. 4. Rio de Janeiro, August 1991. 

A lecture given at Sao Paulo, at the request of the “ Sociedade rural 
brasileira ” by Amo Pearse (representing the United States on an Inter¬ 
national Cotton Mission in Brazil), and preceded by a lecture given by Dr. 
William Wilson Coeeho de Souza, Chief of the Cotton Service at the Mi¬ 
nistry of Agriculture of Brazil. 

I. — It cannot be denied that coffee is the chief agricultural source of 
wealth of Brazil, and especially of the State of Sao Paulo, where it is prin¬ 
cipally grown. Cotton, however, is also a very important crop, and has 
a brilliant future before it. In fact it is easy to foresee, that when once 
the present crisis is past, and the cotton factories of all countries have re¬ 
sumed their normal work, the amount now produced will not nearly 
satisfy the demand. As a rapid and largely increased production on the 
part of the chief producing countries cannot be expected, Brazil, which 
possesses soils and a climate eminently suited to the cultivation of cotton, 
is in an excellent position to secure a new source of revenue. By means 
of methodical and systematic organisation this country could become in 
4 or 5 years time one of the laigest sources of supply of cotton. 

The State of S&o Paulo is especially suited to cotton-growing and 
produces large crops. Some of the cotton plants have lint 30 mm. long, 
and if selected and bred, might supply the local cotton industry which 
would obviate the necessity for importing the raw material from North 
Brazil, save the expense of carriage from Recife and allow the cotton pro¬ 
duced in the Northern States to be exported to Ruropc. 

The Federal Decree No. 14177 of March 27, 1:92a, instituted the 
“ Serviqo do Algodao # (Cotton Service) at the Brazilian Ministry of Agri¬ 
culture. 

The programme of this Service, to which is entrusted the organisation 
of Brazilian cotton production, includes the creation of establishments for 
seed-growing in order to insure improvement and uniformity in type, and 


(1) A. Carra^te, XI Trifolio alcssandrino. Biblioteca ugrarfa colouiulc, Florence, 1 
{Author's note.) 

(2) As regards the pqfsible development of cotton-growing in Brazil, the report presented 
to the Ministry of Foreign Affairs of Brazil by Dr, Deoclecio de Campos, the Commercial 
attache* at the Brazilian Embassy in Rome, and Delegate of Brazil at the International Insti¬ 
tute of Agriculture is worth studying ( Boletm do Ministerio das Relag&es Extetiores No. r6, 
Rio de Janeiro, October 1940. (Ed.) 
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the adoption of prophylactic measures against diseases and parasites. 
This organisation will be completed by a system of practical education in 
cotton-growing to be given by peripatetic instructors and including 
information respecting: the choice of seed; careful ginning in order to re¬ 
move all impurities from the lint; control methods against Pink bollwonn, 
or “ lagarta rosea ” (Pedinosphora gossypidla), and other parasites of the 
cotton plant, etc. In addition, the Cotton Service advocates the provision 
in cotton centres of: depdts of insecticides, such as Paris green, and of 
simple machines for cotton cultivation (to be furnished to growers at 
cost price), the institution of schools of practical instruction in the use of 
the machines; the passing of a law making compulsory the commercial 
grading of cottons, the reduction (by way of encouragement) of the export 
dues on dean, pressed fottons classified according to co mme rcial types, 
and the establishment of sanitary regulations in the interest of the 
cotton-worker. 

On the occasion of his tour of inspection in the district of Soiocabana 
(State of Sfio Paulo), the author began to carry out the last part of this 
programme. He made arrangements with some of the municipalities for 
installing plant for the sterilisation of cotton seed by the action of heat, 
and for the promulgation of decrees dealing with the protection of the cot¬ 
ton crops against parasites and other enemies. 

II. — The tour of inspection made by Pearse through the many 
cotton plantations and factories of Sfio Paulo convinced him that cotton 
growing might become a most successful industry in Brazil, and especially 
in the State he visited. 

Whereas the average yield of ginned cotton per hectare is 210 kg. in 
United States, no kg. iu India, 280 kg. in Egypt (where it has undergone 
a perceptible diminution in recent years) itis as much as 400kg- in the State 
of Sao Paulo, and the maximum can even reach the surprising figure of 3200 
kg. Further while in other countries irrigation and fertilisers are requir¬ 
ed though Egypt lias the great advantage of the fertile mud deposited by 
the waters of the Nile, the cotton plant in Sao Paulo is neither irrigated 
nor fertilised and requires no special attention. 

Some cotton plants can give staple equal to No. 36. The soil, climate, 
distribution of the rainfall, railway-lines and excellent harbours all contrib¬ 
ute to render Sfio Paulo an ideal country for the cultivation of cotton, and 
if it were well organised few countries could compete with it. 

The area of land suitable for cotton growing in Brazil exceeds that 
now raider the crop in the United States. 

Before the War the number of jennies working in the cotton facto¬ 
ries of the world was X40 millions; towards the middle of 1921, 60 million 
were standing idle. On the re-establishment of normal conditions and 
when all factories are in full work, demand will be greater than supply. 

At the present moment, the cotton-growing hnjpstry is going through 
a crisis in the State of Sfio Paulo, owing to the shortage gf labour and the 
attacks of parasites. The first is merely a passing trouble, since there are 
in Europe over 20 million persons anxious to emigrate to America, and 
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it is only necessary to attract and organise these emigrants; the second, 
if systematic control measures are adopted, should not prevent the pro¬ 
duction of very remunerative crops (though some losses are inevitable), 
as has been already proved by the example of the United, States. 

For cotton-growing to take its rightful place in Sao Paulo, it is neces¬ 
sary that the industry should be organised by: 1) founding Stations for 
the production and distribution of selected, pure healthy seed (for the cot¬ 
ton-plant easily becomes degenerate through natural cross-fertilisation) 
—- 2) making demonstration plots for growing cotton and using suitable 
machinery for cultivating the crop ; — 3) establishing experiment fields for 
acclimatising and testing new varieties; — 4) organising a systematic control 
of the parasites of the cotton plant, among which one of the most destruc¬ 
tive in the State of Sao Paulo is the “ curuqufcre ” (Alabama argillacea ), 
whose attacks can be avoided by the growth of early varieties — 5) care 
in gathering the crop, in order to prevent what now occurs frequently, ,i 
number of open capsules shewing fine, white lint, with the result that 
the warehouses are filled with bales of dirty cotton containing many 
impurities — 6) the institution of official regional markets in each cotton¬ 
growing municipality : such markets would insure the grading of the cot¬ 
ton offered for sale, and could undertake the distribution of seed (such 
a system has given excellent results in India and Egypt) — 7) the organ¬ 
isation of annual exhibitions with prizes for the best cotton shown. 

Finally Pearse advises: 1) that cotton should not be picked wet, 
or left too long in the sun, as this spoils it; it should never be exposed for 
more than 3 days, dating from the opening of the boll; 2) the regular in¬ 
spection of the work of the ginners, who often ruin the cotton and mix 
the seeds. 

The introduction of the cotton plant into a systematic rotation scheme 
would greatly contribute to an increase in its yield, as well as in that of 
the crops grown in alternation with it. 

1221 - Cambodia Cotton (Gossypiam Hirsute m ): Its Deterioration and 
Improvement in India (i), — HUlson, G. R. (Cotton Specialist, Madras), to The 
Agricultural Journal of India, , Vol. XVI, Pt. Ill, pp. 235-343* pi. i- Calcutta, May 1021. 

Cambodia cotton was first brought to the notice of cultivators in the 
Madias Presidency in 1907 and since then its cultivation spread uipidly 
and the Indian Cotton Committee state in their report in 1919 that the 
area under this crop in the Presidency alone, was estimated at 200000 
acres. 

The author traces the deterioration in quality of the lint during re¬ 
cent years and attributes it to the following causes1) weakness and 
staining; bollworm, 2) shortness of staple; the first seed distributed 
was unselected and a mixture of types. This is followed by a description 
of two main lines along which crop improvement work usually proceeds 

r* 

(1) See X. Dec. 1918, No. 1355; X. Jan. 1919, No. 46; X. May 1919, No. 39s, ami 
X. Sept 1920, No. 868 . (Ed.) 
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which should be regarded as necessary to restore the quality of lint, etc., 
namely, plant selection and isolation of types and hybridisation. 

An outline is given of the usual methods recommended for use in order 
to obtain satisfactory results. 

The two main pests from which Cambodia cotton suffers at present 
are stem-weevil (Anthonomus grandis) and bollwomi (Heliothis armiger) 
the latter is the most destructive. The two control methods recommend¬ 
ed are: 1) growing a type of plant wholly or partially immune from attack ; 
2) uprooting the whole crop as early as possible each year, and leaving as 
long an interval as possible before sowing the next crop. This is likely 
to prove successful in the case of stem weevil, but a starvation method 
appears to be the best way of dealing with bollworm. At present the 
interval between the up-rooting of one crop and the sowing of the next 
is generally not more than 2 months. If however a type could be 
found which would give a full yield in the first picking and as much 
then as is now obtained from two pickings, there would be very little 
point in keeping the crop standing after the beginning of June. (The 
present disadvantageous system consists in cropping in the beginning 
of May and also in mid J une ; the second crop has always been inferior 
and badly infested with bollworm). 

As regards the production of a heavier yielding type, two characters 
are here discussed; viz. seed weight and weight of lint per seed. Balls 
working with Egyptian, and Harland with Sea Island cotton found a 
positive correlation between these two characters and it is here demon¬ 
strated that a similar correlation holds good with Cambodian'cotton . 
As the weight of seed increases, the weight of lint per seed also increases. 
The maximum weight of fibre per seed appears to be about */ 4 the weight 
of the seed. The ginning percentage for any given weight of seed with 
the maximum weight of fibre is therefore practically the same all through 
i . e. about 43 %. 

1222 - Fruits of ffeerfa pan feu Jos# in South Africa as a Source of Oil. — Bul¬ 
letin of the Imperial Institute, Vol. SXX. No. x, pp. 24-25. London, 1931. 

Results of investigations conducted at the Imperial Institute, Loudon, 
demonstrate that the fruit of Heeria paniculosa, a shrub fairly plentiful 
in Zululand where it is known as ” isifuku ”, contains a yield of volatile 
oil amounting to 5,5, % of the weight of the entire fruits. The oil obtained 
was mobile and colourless and had no pronounced or characteristic odour 
and consisted principally of terpenes. The lack of distinctive odour is 
however a disadvantage from the commercial standpoint. 

The crushed fruits, after the removal of the volatile oil by distillatiou, 
furnished a quantity of fixed oil from the kernels equivalent to a yield 
of about 30 %, from the entire fruits. The oil in this case was viscous, 
dear and dark brown and had an aromatic and ■‘tot unpleasant odour. 

The fruits are not readily separable into pericarps atfd seed or kernel, 
and it would be necessary to submit the fruit to steam distillation in order 
to obtain the fixed oil from the residue by expression or by extraction with 
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solvents. Fixed oil extracted from the entire fruits would inevitably be 
contaminated with volatile oil and consequently would be of little or no 
technical value. As already indicated, however, the volatile oil is not 
likely to be a commercial success and the above treatment would pro¬ 
bably not be remunerative. 

1223 - Tobacco-Growing in Belgium. — Bricout, D., in Jowtuil de hi Socu'te National* 
des AqricuUeurs de JBel&que, Year 3, No. 34 , pp. 2 Q 5 -- 9 &- Brussels, Atujus*t 20, mzi . 

The tobacco grown in Belgium includes a large number of varieties 
and its cultivation is essentially a home-industry. In some parts (at Ap- 
pelterre, and in Flanders generally), tobacco has been grown for 2 centuries. 
The Appelterre product is famous for its mildness, aroma and good burn¬ 
ing properties. The yield however is small: very good crop, 1 kg. of dried 
leaves per 20 plants ; average crop, 1 kg. per 25 plants ;‘poor crop, 1 kg. 
per 30 plants. 

For this reason, during the War, coarse tobaccos with heavy yield 
were introduced into West Flanders, which became intercrossed slightly 
with the old varieties. The author draws attention to the danger of this 
hybridisation, and urges the necessity of restoring the good pre-War 
type, which has in fact been done already by many planters. 


1224 - Note on Pine-Apple Growing in Mexico. — Balme, j., in Ut Rei'ista Avkola t 
Vol. VI, No* 3, PP- 147-151. 5 figs-, San Jacinto, Mexico, July i<m. 

The pine-apple (Ananassa saliva ), which requires a hot, damp 
climate, is cultivated throughout the region of the Gulf of Mexico up to 
an altitude of 500-800 m. The most favourable zone extends from Mi- 
natilldn (Vera Cruz) to Tampico (Talmaulipas). It grows wild in many 
places in the State of Vera Cruz. The author is of opinion, that the 
strip of land bordering the road from Cordoba to Santa Lucrecia is very 
well-adapted for pine-apple plantations, on account of its transport facili¬ 
ties with the interior and the sea-ports, and the possibility of obtaining 
a plentiful supply of cheap labour. In this district really valuable varieties 
of pine-apples are to be found, the fruit is sometimes of a surprising size 
and may even attain a weight of 8 kg. 

In the State of Vera Cruz, pine-apples require no irrigation, on ac¬ 
count of the abundant rainfall (about 2 m. per annum), and tine dews 
which $re very well distributed. 

The most favourable soils are humiferous and light, or else sandy al¬ 
luvial readily permeable by water; plantations with a southern exposure 
produce the finest crop. Pine-apples are planted in different ways as the object 
may be either to obtain large fruits for local consumption, or medium- 
sized products for preserving. In the first case, the suckers are planted in 
single rows, 2 m. apart, or in double rows 60 cm, apart, 2 m. being left 
between each pair. The distance between the suckers varies from 60 to 
90 cm., according to the variety; thus there ate 5000 to 10 000 plants per 
hectare. In the second case, groups of 5 rows, 60 to 80 cm. apart, are made, 
a space of 1.20 to 2 m. being allowed between each group. 
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As a rule, the crop is hoed 6 to 8 times a year and in the less thickly 
planted fields, this can be done by hand. The workers have to adopt adequate 
measures for protecting their legs and hands in order to move about 
between the closely growing rows if the prickly varieties are cultivated. 

The first flowering period begins, according to variety, 8 to 15 months 
after planting; 3 or 4 months later, the fruit is ripe. After cutting, the suckers 
appear around the stems of the parent plants, whence they are carefully 
removed as soon as they attain the height of 15 to 20 cm., and are then 
stored until the time of planting, which is 15 to 20 days before the begin¬ 
ning of the rainy season. 

The varieties of pine-apple grown are very numerous, but in the State 
of Vera Cruz, Golden Queen, Porto Rico, Smooth Cayenna and Sugar 
Loaf only are known. The best results have been obtained with the spine¬ 
less Cayenna variety. According to the author, Mexican pine-apples are 
superior in sweetness aroma, size and absence of fibre,to all others, the 
Hawaian jjroduct, of which the number grown is very small, alone excepted. 

The crop varies from 20 to 80 tons per hectare ; the price of fruit sold 
on the field may be estimated at 60 dollars per ton for pine-apples in bulk 
and at 100-150 dollars per ton of selected fruit. 

The “ Seccion de Horticultura ” of the “ Direccidn general cle Agricul¬ 
ture ” of the United States of Mexico will furnish, on request, the fullest 
details regarding pine-apple growing. 

1225 - The Curuba, Tacsonia mollissima, Edible Fruit in the Colombian 

Andes. — PopntfOE, W., in The Colombian Review, Vol. 1 , No. 9, pp, 204-205, pi. 3 

New York, Aug. 1921. 

Among numerous fruits which are grown in the northern Colombian 
Andes, and are little known in other regions, the " curuba " (Tacsonia 
molltssima) is one of the most interesting. In Bogota the fruit has a great 
reputation for edible purposes and for the preparation of refreshing drinks. 

Apparently this fruit is not properly appreciated in other countries 
where it has been planted (southern France, southern California, Algeria) 
owing to a lack of knowledge as to the mode of preparation for consumption 
a secret which seems to be, confined to the inhabitants of the Andean 
region. All hough the plants are sub-tropical in their requirements 
and cannot withstand severe winters, they are sufficiently hardy for 
cultivation in California, Florida, along the Mediterranean coast of 
southern Eurojx*, in northern India, southern Japan, South Africa and 
in many other parts of South America where it is up till now not grown. 
The author recommends the introduction of this fruit into the above men¬ 
tioned countrievS and adds that the culture is simple and the yield usually 
heavy, and in addition to its value as a fruit, the curuba is an ornamental 
plant of a most attractive nature (genus Passifloxae). 

The fruit is oblong, 3 to 4 inches in length, cream coloured or pale green 
externally; within its easily broken leathery skin, are numerous small 
black seeds, each surrounded by translucent, orange coloured juicy pulp ; 
the flavour is somewhat add. 
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1226 - The Giant Blackberry Of Colombia, — Popbnoe, W , in The Colombian Review , 

No. 8, pp. 179*181, fig. 1. New York, July 1921 

The giant blackberry of Colombia with very large fruits 1 to 2 % in. 
in length and 3 / 4 to 1 in. in breadth was noticed by Dr. F. M. Chapman 
of the American Museum of Natural History, when travelling in Colombia 
several years ago. 

In its native country (4 0 N. lat.) this plant grows at elevations 10 000 ft. 
above sea level, and it seems reasonable to expect that it would be a suc¬ 
cess in southern Europe and the southern United States. The author states 
that it is most abundant in the region of Cundinamarca where the lar¬ 
gest fruits are produced. Its habitat, which appears to be fairly limited, 
is characterised by a cool and moist climate during the greater part of 
the year. 

The fruits, almost heart shaped, are light crimson in colour, tending 
to become wine coloured when over ripe. They are firm in texture, of 
a pleasant subacid flavour when ripe, and quite acid when still green. The 
ripening season is said to extend through practically the whole year, but 
the greater number of fruits ripen from October to December, The 
moister soils produce the largest fruits and the poorer, more arid land the 
smallest fruits. 

The fruits are sold in the Bogota market and are eaten fresh or stewed. 

Attention is drawn to the possibilities of improving this species 
by cultivation and especially by proper pruning, an important operation 
with all fruits of the Rub us family. Doubtless also this plant lends itself 
readily to selection and plant breeding. 

It seems that this new fruit has chances of success particularly on the 
sandy loams of the Gulf States, Pacific Coast region (U. S.), in south¬ 
ern Europe, in northern India, in southern Japan and in South Africa. 

1227 - Descriptive List of Mango Varieties in India. — wtstor, p. J., in Che Philippine 

Agricultural Review , Vol. XH 1 , No. 4, PP. *265-35.?, figs. 7jr. Manila, 

* ' 

There are numerous mango varieties in India that are of a very 
superior quality and could advantageously be imported into other countries, 
but there are also a large number of sorts Umt are of very little if any 
value to fruit growers from the commercial point of view, To aid in 
discrimination between the different varieties, this descriptive list has 
been drawn up with the aid of a series of notes sent to the author by A.C. 
Hartless, Superintendent of the Government Botanical Gardens, Saha- 
ranpur. United Provinces, accompanied by a large series of line drawings 
most of which are reproduced. Ofher descriptions, based upon fruits 
grown in Florida are republished from a preceding Bulletin {Bureau of 
Agriculture Bulletin No. 18, 1911, Government of Philippine Islands, 
Department of Agriculture and Natural Resources) and a very large 
number of description^ have been adapted from “ A treatise on Mango " 
by P. C. De, " Gardening in India ” by Woodrow (Edition 3), " Diction¬ 
ary of Economic products in India, ” by Watts and “ The Mango in Porto 
Rico ” by F. C. Kinman. 
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Because of the localisation of many of the Indian mango varieties, 
the name of the locality from which a variety is described has been given 
for the convenience of prospective importers. Bor full details of each 
variety it is necessary to refer readers to the original article. lists are 
limited here to varieties either useful or of no value commercially. (Aster¬ 
isks denote special quality varieties). 

I. — USEFUL VARIETIES AND WORTH IMPORTATION. — Alfonso (most 
celebrated and commonly grown mango in the Bombay region), Amini, 
Amirgola, Benazir, Bombay (Calcutta Garden), Bombay (Dr. King), 
Bombay Green, Bombay Yellow (two varieties recommended for high 
elevations), * Camhodiana, Chakla, Dadh mungo, Dhuigo-bhog, * Fajri 
I/ong, Baqirwala, Fernandez (similar to Alfonso but later fruiting), * Gopal- 
bogh, Haden, * Hathijuhl, * Jaffna, Kachamitha, Karelia, Kishenbhog, 
* Kohxtur (premier mango in Mushodabad), Kumrajah, Kurpura-dagi, 
*Lamba Bhadra, * Langxa, Langra Benarsi, Uangra' Hardoi, Miski- 
rund, Mohun Tbakur, Pairi (Paheri, Pirie, Peary, recommended for home 
consumption but not for long distance shipment), Pansera, * Sandersha, 
Skarbati Black, Sha-pusund, * Singa puri (Singapore), Singra, Souria 
(Sotiria budaya, * Durbhanga budaya), Stalkait, * Sufaida No. 1, Sufaida 
No. 2, Surkha. 

Medium quality but worth importation. — Amiri (too acid for 
a good dessert fruit but might prove acceptable for preserves), Bennett, 
Bulbulchasm, Fajri Round, Faizan, Fasli, Gola, Gordon, Kachmahua 
Seedling, Kakria Stud, Karenia, Khaparia, Kistapal, Mombosa, Mullgoa, 
Mulgoba (for private collection only), Salibunda, Sunahra, Zarda. 

Inferior quality not recommended for importation and of no 
value for general planting. — Ajwanea, Arbuthnot, Baramasi (of 
little value except to the plant breeder), Batasa, Belua, Bhaduria, 
Bhaisht, Bhurdas, Brindabani, Charkichampa (no pomological merit), 
Chickna, Davys (Davy's Favorite), Divine, Gajria, Kachmahua, Kala, 
Khajya, Krishnabogh, Kutna, Langra Darge, Langra Stud, Madras, Mar- 
tinique, Najlbabadi, Nayab, Nucka, Payasi, Pere I/>uis, Peters, Puma, 
Romani, Rupee, Sanduria, Sans PareiUe, Sharbati Brown. Strawberry, 
Sufaida Malihabad, Sttndersbah, Tamancha, . 

( >tiier varieties included in the lists and open to trial. — 
Amergola, Amrita-bhog, Amrita-pal. Amrita-monda, Anarua, Antochat, 
Aswina, Atai, Bherwa (Chapra), Bhupali, Bijnour Safeda, Bixa, Bonkhaja, 
Borsha, Budaga (Bhadai), Champa-daghi, Chandani (Sundali), Chini suk- 
ber, Chonga, Ghoursa, Chutra, Darika, Darma, Daudbogh, Dayal Singh, 
Derrinia (Durma), Dhumo, Dilsaj, Doanti, Dudia, Dula, Durga-bhog, 
Durgilal, Emma, Fernandez, Fuzli (Fuzlee Bewa), Ganeshbhog, Golab- 
bash, Gopal-dhoba, Gopinath-bhog, Gulsukri, Guria, Himsager, Hsapeti, 
Ithada, Jalibandha, Kala-Alphonse, Kalachand-bhog, Kalapahar, Kalua, 
Kanchan-Kasha, Kancha-Mitia, Karbuza, Karpuria (W&baraj Pasand), 
Kartika (Kartika Jaffer Shah), Katbambi (Kathambi Sobhan Ali Khan), 
Katki, Kerowa, Khari (Khari Budaya), Kharmuza, Khoont (Banchore), 
Knapaharia, Kumukt, I^adua (Maharaji-ladua), Laldarma, Laljan-banka, 
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I/arua, Latkampi, I^rrua, Madhua, Madkupia, Maharaj-pasand, Mahbub, 
Mahudinagar, Majgaon, Malabar Bombay, Mejidi, Mithua, Misnbhog, 
Miscrikund, Mohun-bhog, Mobun Thakur, Mtmshiwala, Nakiu-daghi, 
Nazim-pasand, Nazitbhog, Nazuk-badan, Nim, Nowaroa, Nur-Fnzli, Nui- 
singbhog, Ogee, Paddojola, Pakria, Patel (Cowasjee pa tel), Phnykalbaysiu, 
Phulia, Pirgacbia, Polla, Putu, Raj-Bhog, Raja-pasand, Rarhi, Rtmg- 
bahar, Sabza, Safeda, Sarat-bhog, Sarda, Sarvati, Sauna, Sebi, Shali- 
pasand, Seohind (Gopal Iyarooa), Shridaban, Sinduria, Sokkta, Subja, 
Sukul, Tars, Tehfaringa, Terha Kellua, Tisipbool, Tota, Tola pari. 

Since the foregoing article was written the author has completed these 
lists by additional descriptions of mangos in accordance with “ The Manqo 
in Southern California ” by F. W. PopenoE. 

The experience in Florida, Hawaii, and Porto Rico with a large num¬ 
ber of the imported grafted Indian varieties has led to disapixunting 
results, hence the evident importance of discrimination. 

1228 - Varieties of Bate Palm in the Oasis of Derna, Cyrenaica. — Brogljd, r„ (Nur¬ 
sery-Gardener of the Royal Agricultural Bureau of Dema), in VA^ricoUura < <>lonwIe t 
Vol. XV, No. 8, pp. 401-406, 14 figs, and 2 Tables separate from the text. Horencv, 
August 1021. 

The Oasis of Derma, of which the chief crops are citrus-fruit^ and 
dates, possesses some 8200 palms yielding annually from 4500 to 5000 
quintals of dates. The author mentions 22 varieties, and describes 14 
under their native names: 1) brelsi — 2) meccani (i. e. from Mecca) — 
3) becreri — 4) hfimra (red) — 5) abita — 6) carc&bi — 7) lemsi — 
8) bella Phya — 9) tabuni — 10) hadduri) — 11) slckba &rus (bride's 
finger) — 12) elgi — 13) nu& h&mmuri — 14) uua asfar. 

The first is the most prized and most commonly grown variety; the 
bunches of dates weigh 25 to 35 kg. and in a good season, a tree will pro¬ 
duce as many as 10 to 14 : the fruits of the 2nd, 5th, and 6tli varieties are 
extremely sweet; a kind of paste is made from the meccani variety. 
Nos. 3, 13 and 14 are valued for the laghbi (palm-tree wine) extracted from 
them (1). The 4th variety is used, together with its fruits in the prepa¬ 
ration of compiessed loaves for winter consumption. The fruit of the 6th 
variety is good for transport while the 8th is very resistant to winds. 

1229 - Yield, Preservation and Utilisation of Stones of Table Fruits Regarded as 
Waste Produets. — See No. X 275 of this Review. 

1230 - Vine-Growing and Wine-Making In Peru. - Molina m, i\ (Ovnologicai Expert, 
Delegate of Peru, at the International Institute of Agriculture, Rome), in / 7 . 
Rasseqna settimanale iUustrata della produzione itaUana e dei traffici del Mediterraneo e 
delVOriente , Vd. V, General series, No. 31, Section D. Agriculture No. 8, pp. <»-**, tigs 5. 
Milan, August 1021. 

Zone op Cj^lti^ation. — From its latitude, the Republic of Peru 
should have the climate of the torrid zone, but on account of the cold 

(1) Also called “lagfcmi, M see R, Jtmo 1921, No. 6^2. (Sd.) 
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current of the Pacific Ocean the climate of a large portion of the coast 
area is similar .to that of Sicily. 

The vine is grown on this coast zone of which the characteristic fea¬ 
ture is the almost absolute lack of rain. 

In Peru, theie are inhabited places at an altitude of 5000 m., thu^ 
differences of climate are very great and allow for the cultivation of every 
kind of crop. The vine grows in many localities differing much from one 
another in general character, some being so cold that the grapes never 
set, whereas in others, it is necessary to prune the vines at the vintage time, 
in order to insure a short period of rest. This occurs for instance, at 
La Merced, in Chancamayo, a damp hot, distinctly tropical zone in the 
interior of the country. Hence the dates of vintage, pruning and other 
processes vary considerably from one place to another. If however, 
cases of purely botanical interest when, as occurs sometimes in the case 
of citrus trees, buds, flowers and fruits are met with at the same time, 
are left out of account and the vine is regarded merely as an industrial 
factor, it must be recognised, that it occupies but a small place 
in the “ Departamento ” of lea, the principal centres being lea and 
Chincha. 

This region is 300 km. south-east of Lima, and the vine is cultivated 
in a zone that almost reaches to the sea near Chincha (Tambo de Mora), 
and is only 80 km. distant from the coast in the vicinity of lea. Cotton, 
lucerne etc,, are also grown. 

The vineyards of Moquegua, Locumba, Cuzco, Arequipa, Nazca and 
other places are of less importance. In the neighbourhood of lima, the 
vine is widely grown. 

It is usually not associated with other crops, but frequently " palla- 
res ” (white Lima beans), are planted between the rows, as their roots 
contribute a little organic matter and nitrogen to the soil. Vines are 
cultivated on small, average-sized and large properties. 

It was mentioned above, that rain never falls in the vine zone, and 
it should be added that the irrigation water comes, at intervals and in 
small quantities, from the chain of the Andes in the summer months, that 
is to say from November to April. Where the supply is scantiest, as at 
Inca, recourse is had to irrigation by submersion. Each plot is surrounded 
by a kind of dyke varying in height according to the slope of the ground, 
which is however nearly always flat, for, with the exception of some stony 
slopes where the vines are allowed to creep along the soil, the vineyards are 
situated on the level. At whatever time the water arrives, even if it be 
most unseasonable, the whole vineyard is submerged once, twice or even 
thrice, having regard to the possibility of drought for 2 successive years. On 
account of the mildness of the climate, the eyes are so strongly developetf" 
that sometimes the vines bear a small second crop of grapes out of season, 
an anomaly usually causing small but seldom important, losses. 

Son,. — The soil is as a rule alluvial, consisting chiefly (at all events 
as regards the upper strata) of mud transported by the irrigation water. 

An examination of the soil gave the following results: 
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Physical An 1 lysis : 6 to 10 

500 » 700 
250 * 450 
4.5 

0.5 


per thousand gravel. 

» » coarse sand 

» » fine sand. 

» » clay. 

» # humus 


Chemical Analysis: 0.50 to 1.25 per thousand nitrogen. 

z.8o » 2.80 » » phosphorus. 

2.80 » 3.80 » » potassium. 

The general structure of the region is formed by the great Pacific 
fault which has ejxposed strata formerly lying at great depths, and also 
ancient sea-bottoms, as shewn by the remains of whales that are not in¬ 
frequently found in the belt of sand dunes stretching between the river 
lea and the sea (Ocucaje farm), as well as from the phosphatic nodules 
with which the region is thickly strewn. The analysis of these nodules 
has shown them to contain 10.04 % of phosphoric acid and 41.06 % tri- 
caldc phosphate. 

The vines are little fertilised. Dung is not used for manuring, and 
chemical fertilisers as well as guano are reserved for the great industrial 
crops of sugar cane in the north of Peru. 

Where the vine is not fertilised, and little trouble is taken to work 
the soil, or adopt prophylactic measures against disease, the average amount 
of must obtained never exceeds 25 hectolitres per hectare. 

The regions named above would be very suitable for vine-growing, 
as is sufficiently proved by the fact that the vineyard of Ocucaja, at the 
present time the largest in Peru, having 75 specialised hectares in one plot, 
can produce 80 hectolitres of must per hectare. THs figure could be much 
exceeded in the new vineyards, for the vine grows well, and is little subjected 
to adverse conditions. The author attained this result from an old vineyard, 
without any replanting, after only 4-5 years of systematic treatment; 
thus proving the fertility of the vine-growing regions of Peru, which is far 
greater than has hitherto been supposed. 

# Adverse circumstances. — These are much fewer tlum in Kurope, 
Hail never falls; no phylloxera exist, except at Moquegua, where it has 
little opportunity of spreading, owing to the sandy character of the soil, 
and the system of irrigation by submersion. Kel-worms are found in 
some places only (the regions of Gbincha and Uma), and can easily I* 1 con¬ 
trolled. Mildew and oidium rarely attack the native stocks, and would 
continue to be of little importance, except in the district of Dima, even 
if more attention were paid to the vine, Italian and French stocks are the 
chief sufferers from oidium, and in localities subject to sea-fogs arc* at tacke d 
jalso by moulds. All that is needed, in order to obtain a good crop of 
grapes, is to give the vines normal care and attention. " Rebrote, ” or 
secondary and unseasonable vegetation, rarely does any serious injury 
and any bad effect could be remedied in a great measure by improving 
the present methods of cultivation. In these regions, snow is unknown 
and no true frosts occur. The minimum temperature (which is excep- 
tionai), may be fixed at + 5 ° C. A rapid fall of the thermometer, below 
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the daily morning and evening temperatures at the time of flowering may 
occasion a certain amount of injury, but such meteorological changes are 
of rare occurrence. Grasshoppers and wasps can also do some mischief, 
but in certain regions only. 

It is a fact that in the district of lea, which is the most suited to the 
vine, the local stocks may be said to need no special treatment, while the 
Italian and French varieties can be protected perfectly by two sprayings 
with permanganate of potassium (125 to 150 gm. per hectolitre of water). 
Sulphur is also applied, but is of little use, for as a rule, it comes from 
California, and is badly ground, and also, owing to the very slight viscosity 
of the leaves and the dryness of the air, it soon falls to the ground. 

ViTicui/ruRAi, Practice. — This continues to improve, and present 
defects must be attributed to the comparatively recent introduction of 
the vine into S. America. This is said to be due to Francisco Caravantes, 
who in the first years of the conquest transplanted some Spanish vines from 
the Canary Isles, which had been the first stage on their journey from 
Europe. The first mention of the vine in Peiu dates from 1555; it was 
brought to the country by Capt. Barthelemy Terracas, and it appears, 
that already in 1560 a certain Lopez de Casaixes began wine-making 
in the neighbourhood of Cuzco, a town which load shortly befoie been the 
residence of the Inca, Emperor of Peru. 

The training of the vine has not been brought to perfection, the two 
most commonly adopted methods are the Roman " jugum ” and the low 
funnel with props of dead 0 algarrobo ” (a kind of very resistant, wild 
carob); in some regions, little pillars of unbaked bricks are used. These 
supports are not economical, and wire is now being increasingly employed. 
In places where irrigation without submersion is impossible, the vines 
are also trained in vase-shape with props. 

The vines are nearly always cut back to 2 or 3 eyes, this method of 
pruning being suitable to arid districts; too severe pruning is however 
Injurious in the case of Italian varieties such as Barbera and some French 
vines as it shortens the duration of the productive period. The stocks are 
as a rule, very vigorous, and in 1915, the author saw vines over 20 cm. 
in circumference in the vicinity of lea (Hacienda Jose), some of which 
could well stand cleft-grafting. The vintage begins at the end of February 
and finishes in April. 

Vines Ctjetivatei). — The chief and most widely grown indigenous 
stocks which are descended from the vines originally imported axe: — 
t) '* Quebranta ” (a word meaning " breaks ”), it is certainly near akin 
to the Piedmontese Barolo, a variety that has now almost entirely dis¬ 
appeared but was formerly known in the Piedmontese dialect by the name 
of " sciapa duye ” (" casse-bocal ”). “ Quebranta ” is a hardy, vigorous* 
vine .'bunches and fruit well-developed ; rich in must; ^kin slightly coloured: 
2) Neyra and 3) Moscatel, also haidy and vigorous, but witt^* smaller berries 
containing less must than the grapes of the preceding variety. The third, 
in spite of its name, has no connection with the Muscat; perhaps it is the 
Blue Moscatel of Spain which when ripe takes the colour of Cordovan leather. 
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Next come : Rosado, the same as the Italian “ Somarello ”, and also 
very widely grown in California ; Moyar, Albilla and other less important 
varieties. Albilla bears long bunches of small, white grapes, the fruit of 
Moyar is larger, but also colourless. Albilla produces an excellent diy 
white wine equal in value to some of the European vintages Its 
fruit is made into wine separately and without any admixture <>1 other 
grapes. 

The other grapes, when mixed, are used to make ordinary white 
wines, being added to the first pressure musts (forming about % of the to¬ 
tal), and also ordinary red wines, which ferment with the pomace. The 
socalled " special” table-vintages are made from the vines of the French 
.group and with Barbera ; these are not, however, well identified, but chiefly 
serve to improve the colour, alcoholic taste and flavour of the wines manu¬ 
factured from common grapes. To obtain a good colour, recourse is 
also had to grapes like the “ tintorera ” with coloured must, for even the 
varieties with coloured skins produce a very pale must that afterwards 
assumes indefinite tints in the wine, the colouring matter being easily 
precipitated, thus causing much anxiety to the oenologist. 

The vine most grown is "Italia” (Moscatellone), a variety that 
from its name must have been brought from Italy at some undetermined 
date. Its fruit is used for the table and is dried fox raisins. These grapes 
are also employed in the manufacture of sweet wines (" nioseato piemon- 
tese ” type), liqueur wines (Lipari and Syracuse type) the bettei class 
of dry white wines, and finally in making " Italia ” brandy. This liqueur is 
absolutely unrivalled, and is greatly in request in Pern and the neighbouring 
Republics, where the typical drink, if it may be so termed, is “ aguardiente ” 
(brandy), and not wine. 

Peruvian brandies are often known under the general name of “ Pisco, ” 
from the shipping port, or " puro de lea, ” hut are sometimes called by 
the name of the vine, “ Moscatel Italia, ” etc. 

Utilisation or the Crop. — It should be mentioned, that on account 
of the hot climate and the careless habits of the natives, the Spanish conquer¬ 
ors distilled their wines and brandies on the spot, thus obtaining a product 
that was both stable and easy of transport. As they used new wine and 
not pomace (which was thrown away after it had been slightly pressed), 
in the manufacture of “ aguardiente, ” the latter was a very fine brandy! 
greatly superior to “ grappa ” (pomace brandy). Peruvian “ aguardiente ” 
contains 46 % of alcohol when sold. 

Wine production has progressively increased during the lust few 
decades only. No exact statistics are available, but it may be estimated 
that in Peru, there are not more than 7500 hectares under vines. At the 
present time, half the grapes (the total being 190 000 hectolitres at the 
rate of 25 hectolitres per hectare), are made into brandy, the 4 other 
half being usec^ for wine, or else eaten fresh or dried, some of the dried 
raisins being secretly used for the manufacture of wine in the large towns. 

Thus the yield is less than 100 000 hectolitres which is insufficient 
to supply the constantly increasing demand, and also insufficient from the 
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hygienic point of view, for it is most desirable that less spirits (especially 
the deleterious brandies made from imported cereals), should be con¬ 
sumed, and that wine, beer and “ chicha ” (a local incompletely prepared 
beer) should be substituted. 

The wine making expert has not only to contend with difficulties con¬ 
nected with colour, which is one of his chief troubles, but also with the 
excessive heat, (at the time of the vintage the thermometer registers about 
32 0 C.) and with the defective character ot the must, the glucose content of 
which as soon as the grapes happen to be a little over-ripe, varies from 25 % 
to 30 ° 0 , whereas the amount of add is very low, seldom exceeding 3.5 
parts per thousand. As the temperature of the water is about 20° C., 
the cooling process is both difficult and costly. 

The true solution of these problems consists in the use of pure yeasts 
and of selected ferments accustomed to strong doses of sulphite and alco¬ 
hol, and in rapid fermentation etc. This would however necessitate work¬ 
ing on a large scale, and the employment of a technique better than is 
at present possible except in very rare cases. Hence most of the wine¬ 
makers content themselves with using reoeptacles having a capadty of 
a few hectolitres only so that the mass cools rapidly, the must is easily 
handled and the tunning etc. can be carried out quickly. It is certain that 
the ordinary products are deficient in alcohol, but an expert, having at 
his disposal all the appliances generally used in the best cellars of Europe, 
could at once obtain fairly good wines, which he could gradually improve. 

The lea wines are the most valued, the products of Chincha, being 
weaker and more doctored, are more suitable for general trade, although 
the cellars of the district are the better equipped. 

The most characteristic wines are the liqueur types, such as “ Iipari ” 
and “ Muscat de Syracusa ” of 8 to io°; a small portion of the alcohol is 
produced by the must itself at the beginning of fermentation, later more 
is added and the alcohol content is raised to 16-17 %. For this vintage, 
a 60-65 % redistilled brandy should always be used, and never rectified 
alcohol. The type is subsequently obtained by the addition of " arrope, ” 
must reduced over the fire to about 34 its volume. If these wines are left 
to mature for 2 years in 4-hectolitre vats, an excellent product is obtained. 

The lea district, owing to the type of grapes and especially to the large 
quantity of tlie Italia variety grown, is an ideal region for the manufacture, 
of these wiues, which find a ready market in Peru and the neighbouring 
Republics. 

X231 - Re-Afforestation of the State of Rio de Janeiro, Brazil — sampaxo a. j., f- 

Boletim do Ministsrio da A^rzcuUura Industrie e Cotnmercio, Vol. XX, No. IXI, Jut? 

September, 1920, pp. 29-30. Rio de Janeiro, 1921. 

A report sent by the author to the Director of the National Museum 
at Rio de Janeiro, giving an account of his work on the occasion of the bo¬ 
tanical exploration of the riverine district of Rio Itabapaana, within the 
frontiers of Rio de Janeiro and EJspirito Sa&to. 

Many valuable types of trees mentioned by Caminhoa in his " Tra- 
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tado de Botanica, ” once forming a source of wealth to the district, have 
now disappeared owing to reckless felling. Even wood for fuel has become 
dear, and is very scarce in certain places. The author urges strongly 
that this state of affairs should be remedied, and suggests the adoption 
of the following measures: 

1) The preservation of any woods and nuclei of young tree growth 
still remaining on all agricultural land, together with the manuring of 
impoverished soil, instead of tree-felling for the purpose of obtaining 
fertile land; 

2) the plantation of young trees in the pastures used for cattle-rear¬ 
ing. When the trees are grown, they will afford a grateful shade to the 
stock; 

3) the plantation of clumps of trees on high ground and declivities; 

4) the cultivation of water-loving species (eucalyptus), on low- 
lying, damp land, which will thus be naturally drained. If the soil is first 
limed, the hydrophilous, herbaceous plants will be destroyed, and the 
ground rendered suitable for tree growth; 

5) the afforestation of the coast zone. 

1232 - The Black Walnut (Juglans nigra): Its Growth, Distribution, Management 
and Utilisation. — I. Baker, F. S. (Forest Examiner). Black Walnut : Its Growth 
and Management, U. S. Department of Agriculture, Bulletin No. 933 (Contribution from 
the Forest Service. Professional Paper), pp. 1-4-3, figs- 4 , pi. 7 » tables 18. Washington 
D. C., March 8,1921. — II. Brush, W. D. (Scientific Assistant). Utilisation of Black 
Walnut. Ibid. Bulletin No. 909, pp. 1-89, fables 27, pi. it. Washington, D. C., Jan. 

17, 1921. 

I. — The importance of black walnut {Juglans nigra I/inn.) was 
evidenced during the war in the demands made to secure tliis wood for 
gunstocks and aeroplane propellors. The demand since then has contin¬ 
ued to be heavy, owing to the high value of walnut for its seasoning, 
easy working and gluing qualities, etc. and its consequent adaptability to 
various uses. Great importance may therefore, be attached to the ques¬ 
tions of available supply, growth and management of this tree, and to the 
financial possibilities of growing it for the timber market. It is with 
this in view that the author here presents such information as is available 
on these subjects. 

Distribution. — The botanical range is from southern New England 
and Ontario to Minnesota, South Dakota, and Nebraska, south into Texas 
and east to Georgia, and extending to the coast of South Carolina, 
The commercial range is wide, but the best natural development is to be 
found probably in the Ohio River Basin, in the southern Appalachians 
■r or in Arkansas. 

The estimated stands for 28 States is given as 821000 000 board feet 
(taken from the point of view of production of timber), but probably 
50 % is inaccessible to manufocturers. 

The author gives a detailed description of the tree, including size, 
form, branches, roots, bark, leaves, flowers and nuts, and outlines the syl* 
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vical characteristics concerning soil and moisture requirements, reproduc- 
tion, diseases, etc. 

As regards the growth of individual trees, selected measurements are 
given illustrating the rate of diametric and volumetric growth under spe¬ 
cific conditions, and comparisons are made in tabular form between the 
rate of growth in diameter and the formation of sapwood. 

As regards the growth of stands (yield per acre), taking 55.6 as the 
number of trees per acre, the estimated yield is 4 660 board feet. Data 
concerning other groves are also given. 

The Doyle rule is in general use for measuring logs and estimating 
standing timber. Computations were made on appioadmately 12 000 000 
board feet of logs purchased towards the close of the War to show the 
average size of logs from different States. Michigan, Illinois, Iowa and 
Nebraska show the highest average varying from 106.63 to 7943 board 
feet per log., and Maryland and Alabama showed the lowest average 55,10 
and 51.88. The average for all logs from the States taken as a whole 
amounts to 76.38 board feet per log. 

Establishment of plantations. — A comparison between arti¬ 
ficial and natural stands has been made, the figures being based dupon mea¬ 
surements for 90 plantations. After the planted trees reached 50 years 
of age the growth was slower than that of the slowest observed in natural 
stands and the quality was very inferior to the clean straight tall boles 
of the forest grown trees. The diameter, breast high, in plantations at 
the age of 50 was 10.9 m. compared with 15.7 average growth in natural 
stands. The best criterion for determining a planting site is thus evi¬ 
dently the notification of areas on which the tree flourishes naturally. 
Nuts may be planted in the autumn 2 or 3 in. apart (2 nuts per hole) 
in rows 6 in. apart and the seedlings transplanted the following spring to 
their permanent quarters; the final spacing should be 4 x 4 feet, or where 
space is not limited, 6 X 16 ft. If the trees are grown for the production 
of nuts, a .spacing of 50 to 60 ft. is considered advisable. Whenever 
planting is done the aim should be to provide for the maturing at one time 
of 40 trees at least. In a close plantation 80 % of the trees will be cut 
in thinnings before maturity, 

II, — Utilisation. — This bulletin deals with the characteristics, 
properties, uses, manufacture and market values of black walnut wood, 
and the uses to which it is best adapted. 

The properties of black walnut wood, actual, comparative, tested 
green are given with diagrams and may be summarised as follows 

Weight per cub, ft.: green. 58 lb., air-dry 39 lb., kiln dry 37 lb. Specific gravity , when 
dry, based on volume when green, 0.51. Shrinkage from green to oven dry condition % 
in volume si.3, radial 5.2, tangential 7,1. Strength tn bending: Modulus of rupture 9500 
lb. per sq, inch., relative strength compared with oak (oak zoo), 114. Strength in compreS^ 
sion parallel to grain : maximum crushing strength 4 300 lb. per sq. inch.; relative strength 
compared with oak (oak = zoo) rax. Strength in compression perpendicular to grain: fibre 
stress at elastic limit 600 lb. per sq. inch.; Relative ^trength compafsd with oak (oak * 
100) 7a. Stiffness 1 Modulus of elasticity in bending, 1420 (rooo lb. per sq. inch); relative 
tefiness compared with oak (oak zoo) 114. Hardness : Load required to embed a 0.44 
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inch ball */* lts diameter, 900 lb., relative hardness compared with oak, (oak -* 100) 85. 
Shock resisting ability; work to maximum load in bending, inch lb. per cab. indies 14.6; rela¬ 
tive shock resisting ability compared with oak (oak =* 100) 127. Shearing strength parallel 
to gram : shearing strength 1220 lb per sq. inch.; Relative shearing strength compared 
with oak (oak -= 100) 98. . 

Walnut veneer is cut by the straight rotary, stay log rotary or straight- 
slice process. Manufacturers get about 20 sq. ft. of veneer from each board 
foot of logs, log scale, with a waste of about 55 %. This waste is unavoid¬ 
able, and includes the sap-wood (the defective veneer of which is not 
marketable) the wood trimmed off before a sheet of saleable width 
is obtained, the waste due to defects, and the “ dogboard. " Owing to 
the fact that walnut veneer logs ran comparatively small in size, wide 
walnut veneer is much in demand. 

Apart from the above mentioned uses, walnut has been found a suit¬ 
able wood for railway sleepers, fences and firewood, but only small and 
defective material is ordinarily converted into these products. In the 
appendix is given a detailed list of the various uses of black walnut reported 
by factories, including boxes and crates, brooms and carpet sweepers, 
cars, caskets and coffins, chairs, clocks, firearms, fixtures, frames, handles, 
professional and scientific instruments machines, planing mill products, 
printers' materials, refrigerators, doors, sashes, etc., ships, vehicles, canes, 
rackets, etc. The author gives a brief survey of the adaptability of the 
wood to these various branches of industry, and also gives the data 
referring to the amounts and values of walnut logs exported from the 
United States 1912-17. Data are not available on the export of walnut 
veneer. 

Although the present very high market price of the timber may not 
be maintained, walnut will always be in demand and will bring good 
prices because of the intrinsic value of the wood. Owners of timber tracts 
containing walnut will generally find it profitable to give preference to 
the young growth of this timber rather than to that of the less valuable 
species. Owners can dispose of their trees to best advantage to walnut 
lumber and veneer manufacturers and to factories that purchase walnut 
in the log form; figured walnut is more valuable than plain. Walnut 
firms do not, as a rule, publish a fixed scale of prices and log grades, 
the prices being usually set by the log buyer. 

Tables show the amount and values* of walnut logs exported from the 
United States during the fiscal years ending June 30, 1912 to 1917, In 
1912 the value per 1000 board feet amounted to $62.35 » in X913, to 
$54.49 ^ from then onwards there has been an increase in value, amount¬ 
ing in 1917 to as much as $104.33. None was exported for the year 
1918, 

**■ 

1233 - NewZealand Waste Timber for Papsr Making. — Bulletin of the imperial Institute 

VioL XI 3 T, No.*x, pp. x-io. London, 1931. 

Results of examination &f eight New Zealand timbers submitted for 
inspection to the Imperial Institute with reference to the possibilities of 
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utilising the waste wood produced in the manufacture of paper pulp 
The chemical examination and paper making trials were carried out 
on wood freed from bark and the results refer throughout to the air 
dried wood. 

The species examined were as follows 
I. — Fagns (Nothofagus) Solandri. — Results show that the wood gives 
a fairly good yield of pulp (41.5 to 42.5 %) which bleaches almost 
white and furnishes an opaque paper of satisfactory quality, 
n. — Fagus (Nothofagus) cliffortioides . — A very abundant species 
with yield equal to that from the above mentioned sample, but the 
pulp is more readily bleached. 

III. Fagus (Nothofagus) Menziesii. — Yield equal to the two preceding 
species and the pulp of similar quality. 

IV. — Weimnannia racemosa. — Yield rather low (36.5 to 40.0 %), but 
the pulp bleaches satisfactorily, has good felting properties and 
furnishes paper of fairly good strength. 

V. — Fagus (Nothofagus) fusca. — Fairly good yield of pulp (44.0 

to 47.5 % dry pulp), bleaches well and gives a paper of satisfactory 
quality. 

VI. — Beilschmiedia Tawa . — Very abundant species ; fairly good 
yield of pulp (43.5 to 44.0 % dry pulp), and furnishes paper of good 
quality and fair strength. 

VIII. — Pinus Laricio. — Wood difficult to disintegrate probably on 
account of the presence of knots. Yield of pulp not very high (39 
to 45 %) and bleaches to a cream colour. 

VIII. — Pinus radiata . — As in the preceding case the numerous 

knots in this material rendered it difficult to disintegrate and neces¬ 
sary to employ a high percentage of caustic soda. The pulp produced 
is similar to that obtained from the P. Laricio wood both in quantity 
and yield. Strong papers were obtained from both these woods. 
The first six species axe indigenous to New Zealand and the last two 
ate introduced trees, now being planted on a large scale throughout 
the Dominion. 

All these timbers would be suitable for the manufacture of paper pulp 
in New Zealand if available in sufficient quantities, but attention is called 
to the fact that before the manufacture of pulp can be undertaken on a 
commercial scale a number of factors will need careful consideration. 
Amongst these it is notified that from the results of the trials described 
above, the woods of the four species of Fagus (Nothofagus) and those of 
Beilschmiedia Tawa and Weimnannia racemosa might be used in admixture 
where the quantity of waste wood of one kind is limited. The woods of 
Pinus Laricio and P. radiata , however, should not be mixejl with the others, 
owing to the mote drastic treatment required. 
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1234 - Experiments Made In the United States on the Efficacy at Carbon Tetraelo- 
ride as an Anthelminthic, Especially against Hookworm (i).—H aij., m.c. (Bureau 
of Atiiinfli industry, United States Department of Agriculture), in The Journal of AgrU 
cultural Research, Vci. XXI, No. 2, pp. 157-1 75 , bibliography of 22 works. Washington, 
April 1921. 

After reviewing the experiments hitherto carried out with regard to 
the use of carbon tetrachloride in medicine, the author describes his own 
investigations as to the relative efficacy of this substance and other drugs 
commonly used to remove hookworms. 

Experiments on dogs showed that carbon tetrachloride in doses of 
0.3 cm 8 per kg. of live weight is more effective (efficacy 100 %), than any 
of the other anthelminthics used. 

Chloroform, in doses of 0.1 cm 3 to 0.2 cm 8 per kg. of live weight, 
when given in castor oil, was only 54 % effective against hookworms, 
while a single dose ot even repeated doses of oil of chenopodinm, had only 
an efficacy of 20 %. The best results (average efficacy 69 %), were obtained 
with repeated doses of oil of chenopodium followed by chloroform. The 
maximum efficacy (89 %), was obtained by giving 3 doses (of 0.33 to 0.65 gm.) 
of oil of chenopodium at 1 hour intervals, each dose being accompanied 
by 14.18 gm. of castor oil, and followed half an hour later, by 0.4 cm 8 
of chloroform in 14.18 gm. of castor oil. 

Thymol proved to have an efficacy of 15 % only. The experiments 
further showed that carbon tetrachloride is a very safe drug, as it was 
apparently quite harmless even in doses 5 times as large as was necessary 
to insure complete efficacy. 

It is also very effective in removing Ascarids, though somewhat 
inferior to oil of chenopodium in this respect. Carbon tetrachloride will, 
like other anthelminthics, expel whipworms (Trichuris dcftressiuscula) 
when they get into the caecum. It is however of no value against 
tapeworms (cestodes). 

1235 - Intrapalpebral Reaction for the Diagnosis of Dourine (2). *— J/awkkancikx, a. 
andSAitfi,L. (Istituto di Patologia Spcdale e Clhrica medico vdorinaria ddkt R. XTjtxivor* 
sitd. di Bologna), in Bulletin de la Socttti de Pathologic exotiqut\ Vol. XIV*, No. 7, 
pp. 374 -3*8, 1 Plate. Paris, July 1921. 

The technique of the intrapalpebral reaction has been tried in the 
diagnosis of dourine. 

The authors used as an antigene some trypanosomes ( Trypanosoma 
brucei and virus Lanfranchi) in the pure state ; they were freed of blood 
means of a haemolytic serum, and then emulsified, either with pure 
glycerine (1: 3), or with glycerine in a physiological solution, or in distilled 
water. # 

- * ^ 

(1) See R. Oct. 1918, No. 1128. [Ed.) 

[■ 2) See R. May 192X1 N. 519. (Ed.) 

[1*34-1335] 



HYGIENE 


1569 


In the case of infected animals, the reactions are almost the same as 
the positive reaction to mallein. Swelling of the eyelids shows itself from 
the 3rd or 4th hour, and reaches its maximum between the 12 th and 18 th 
then the oedema is slowly reabsorbed, though perceptible until the 36 th 
hour. 

There is usually a slight thermic reaction, as well as more or less 
noticeable local symptoms (photophobia, lachrymation). After the ap¬ 
plication of the treatment, or even during its course, the local oedema was 
found to develop more rapidly, attaining its maximum about the ioth 
or 11 th hour, and disappearing between the 20 th and 24 th . The thermic react¬ 
ion was also weaker. 

The local reaction is much the same in healthy as in infected animals, 
the thermic reaction and other general symptoms do not appear. 

There is no doubt, that results of practical utility would be obtained 
by using Trypanosoma equiperdmi as an antigene. 

1236 - Transmission of Rinderpest to Pigs of the Geltie Breed. — Nicholas, e., and 

RlNIARX), P.» in Comptes rendus des seances de la Socilli de Biologic , Meeting of June 25 , 

1021, pp. 168-170. Paris, June 1021. 

Experiments carried out by the authors at the Cureghem central Station 
for the preparation of serum, during the recent outbreak of Rinderpest in 
Belgium, with a view to obtaining more exact information respecting the 
important question, whether Celtic pigs are susceptible to the disease. 
Adult as well as young animals were experimented upon, being infected 
artificially through the mouth and by means of subcutaneous injections. 
The pigs reacted and became ill, some even died (occasionally after a con¬ 
siderable time had elapsed) from lesions similar to those induced by Rin¬ 
derpest. 

Scientific proof was obtained by the re-infection of 2 cows kept under 
conditions excluding all possibility of accidental contagion. These ani¬ 
mals contracted the disease after an incubation period of 3 to 3 % days, 
and died in 4 days with the characteristic pest lesions. 

It ih thus quite certain, that pigs of the Celtic breed are susceptible 
to Rinderpest, though the disease in their case is far from assuming such 
a serious character as in cattle. It occurs sometimes in so light a form, 
as hardly to affect the victims, and thus passes unobserved. For this rea¬ 
son, pigs in Belgium have hitherto always been regarded as immune to the 
malady. It is most necessary therefore, in times of an outbreak of Rinder¬ 
pest that all swine should be carefully watched. 

X237 - Coccidiosis of Ruminants in South Anam.— schein, h„ in Bulletin de la Socttts 

de Pathologic exotique, Vol. XXV, No. 7> pp. 380-382. Paris, July 1921* 

The goats of the district of Nhatrang are very often attacked by a 
cocdd, probably Eimeria arloingi, the same species that Veijj has recorded 
as occuring in Morocco (1), j • 

(x) See JR, Jialy-Sept. 1919* No. 027* (£&) 
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Nearly all the goats are infected, but as a rule the parasite causes 
the death of young animals only which happen to be in a weak condition 
owing to weaning, eating damp forage during the rainy season, the effect 
of intercurrent diseases, etc. 

Adult animals, except after inoculation for Rinderpest, do not appeal 
to suffer to any great extent, from Eimeria arloingi and harbour but few 
of this coccid. 

The disease usually manifests itself by intestinal disturbances result¬ 
ing in diarrhoea (the evacuations /contain mucus which is sometimes 
tinged with blood), and causes anaemia and rapid cachexy, the parasites 
being present in large numbers. 

Occasionally only, coctids about to form spores are found in 
the excreta. If the latter is placed in a moist chamber for some days, 
the proportion of segmented parasites becomes larger. 

The results of post-mortem examination are given and also some notes 
upon the shape and dimensions of the cysts and sporoblasts. The goats of 
Nhatrang are reared near the sea, on sandy and very dry ground where the 
conditions would appear a priori to be unfavourable to the spread of the di¬ 
sease ; even adult animals however brought from the dampest mountain 
regions often catch the malady in a severe and fatal form, although arriv¬ 
ing at the coast in the summer. It would thus appear that exposure to 
infection from youth confers immunity from this intestinal parasite. 

There are very few sheep in this part of the country, and those the 
author has hitherto been able to examine showed no signs of coccidiosis. 

He found however a coccid in calves and buffaloes that was so similar 
to the microrganism present in the goats as to be in all probability the same. 
It however occurred only in cattle during Rinderpest reaction and amongst 
these the intestinal disturbance was especially severe. There was no 
sign of it in healthy individuals, but the author thinks it probable that some 
of the latter act as coccidiosis carriers, 

Schutz has already observed in Lidia that Rinderpest appears to 
have the effect of aggravating the symptoms of coccidiosis. This appears 
most likely, and therefore in regions where cocdds abound, it would be 
well, when combating Rinderpest, to increase the dose of the specific 
serum, and at the same time, to apply the remedies used in cases of cocci¬ 
diosis. 


*23$ - Note on Canine Rabies in the French Sudan* — ar 10, £., iu Bulletin de la SocUu 
do Patkohgie oxtfique, Meeting of July 13, iw, Vol. XIV, No. 7, pp. 368-373. Varte* 
Jtdy 1921. 

In the course of his study of Sudanese rabies, the author has come 
to the conclusion, that it has not been imported into the Sudan, and does 
not appear transmissible to man. 

The naturaf virus seems yery easily destroyed, and not very toxic. All 
attempts to obtain a fixed virus for laboratory purposes proved unsuc¬ 
cessful. 
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1239 - Note on Some Bird Parasites of the Belgian Congo. - ghesqtjx&rb, m. i. (En¬ 
tomologist of the Congo Government), in Annales de Gembloux, Year XXVII, No. 7, 

pp 239-242, Brussels, July 1921. 

The author has made a study of the parasites attacking poultry in the 
Belgian Congo, and drawn up a list of those which he believes to cause a 
relatively high rate of mortality. The parasites mentioned are as follows : 

In fowls: the nematode Filaria gallinarum — Cestoda — the Mites, 
Cnemidocoptes mutans , Argas persicus, Sarcopies laevis (causing feather¬ 
eating), and Dermanyssm gallinae — the Mallophaga, GenioUes gigas, 
Lipeurus meleagridis and Menopon staminarum — the Siphonapteron 
Sarcopsylla gallicanea. 

In turkeys: the Mite, Amblyomma hebraeum and the Malophagos, 
Lipeurus meleagridis . 

In pigeons: the Dipteron, Lyncha maura . 

As regards Filaria gallinarum , it may be said that 80 % of the fowls 
suffer from intestinal filariosis. The native birds seem to resist the disease 
better than fowls imported from Europe ; severe cases are relatively rare. 
This parasite causes different gastro-intestinal disturbances (colic, dysen¬ 
teric enteritis), which are followed by loss of flesh and by anaemia, which 
produce a cachectic condition terminating in death. The intermediate 
host of Filaria is Hoolotermos pretoriensis Ful., a fairly common species 
of termite. 

Cestodes and nematodes are often found in association, and a post 
mortem examination has not only revealed complicated intestinal helmin¬ 
thiasis, but has further shown the walls of the intestines to be covered with 
haemorrhagic pustules. Microscopic investigation of a portion of the con¬ 
tents of the intestines also manifested the presence of large bacteria in¬ 
vading the dead tissues, and of an abnormal number of Bacillus coli comr 
munis. 

The author in conclusion mentions a severe chronic form of diphtheria 
that occurred at Nyangwe and Barumbu in 1920, and at Eala, in 1921. 

He proposes to give in a supplementary note, the control measures 
that have been successfully adopted against these parasites in the Belgian 
Congo. 

1240 - Research on the Bacilli of Avian Tuberculosis. — joussbt, a., in Awaits de 

I'lnstitui Pasteur, Vol. XXXV, No. <), pp. (>03-620. Paris, 1921. 

The author, in the course of his researches on antituberculosis inocu¬ 
lation, and serotherapeutics, had occasion to study numerous types of 
bacteria. After trying many other species, he made some immunisa¬ 
tion experiments with the bacillus of bird tuberculosis. The negative re¬ 
sults obtained, together with the discovery of a series of hitherto unpub¬ 
lished, but very marked characters belonging to this type of micro-organis 
gradually led him to doubt the identity of the bacilli of the mammalian and 
avian forms of tuberculosis. He then carried out a serieg of test experim¬ 
ents, the results of which are given in the asJEide analysed and summarised 
as follows: 
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Certain avian bacilli have a number of well-marked natural characters 
which entitle them to be regarded as a distinct form, and not to be identi¬ 
fied with the bacillus described by Koch as occurring in man and cattle. 

These characters, whichare of very different significance are as follows : 

Absence of any uniting substance. 

Invariability of reaction to the culture medium, 

Longevity on artificial media as opposed to the susceptible character 
of the virus. 

Inferior local power of producing casein. 

Intense toxic action on horses. 

Weak and negligible local or general effects upon a tuberculous or¬ 
ganism caused by the tuberculin obtained from these bacilli. 

Absence of all power of conferring specific immunity against the ba¬ 
cillus of human or bovine tuberculosis. 

Of all these characters, two deserve special notice as clearly differen¬ 
tiating the types of bacillus studied from the bacilli present in mammals : 
these are the necrotic and the immunity reactions respectively, all the others 
being of relative importance only. 

The question arises whether bacilli with such characters are of excep¬ 
tional occurrence. Everything points to their being very frequently, 
if not invariably, present in cases of bird tuberculosis. 

This view is based upon the analogy between the above mentioned 
characters and the properties recorded in all descriptions of the pathogen¬ 
etic agent of avian tuberculosis which led Villemin, and afterwards Straus, 
to entertain serious doubts as to the relationship between avian and mammal¬ 
ian tuberculosis. “ It would however be very rash, and still more danger¬ 
ous, to make this question subordinate to the merely speculative and philo¬ 
sophical theory of the single origin of the various forms of tuberculosis 
bacteria, an idea, which has but served to spread confusion, and should 
never have been introduced into the discussion ". 

The author, considering the question simply from the practical stand¬ 
point, concludes as follows: 

i) Bird tuberculosis ib due to different causes amongst which oc¬ 
cur : a) very exceptionally, the bacillus of mammalian tuberculosis ; b) very 
frequently, acid-resistant bacilli, occasionally endowed with a certain power 
of inducing tuberculosis. 

z) This property of producing tuberculosis, which is as regular and 
complete (power of causing necrosis) in the first type of bacilli, as it is ir¬ 
regular and incomplete in the second, in no wise justifies the identification 
of the two groups. 

3) The two types of bacilli are sometimes clearly distinguished by 
their immunity reactions. 

—T 

1241 - The Distribution of Non-Pro tele Nftrogenlia the Organism. — Delaunay, a, 

in Comptes rendus desaSiances de la Saciiti de Bblos’ie, Vol. hXXXV, No. a6 (Meeting 

of July 16, 192$), pp. 36c-362. taxi*, 1921. 

The author's experimerr-s carried out on adult, or recently-bom 
m a mmals of different species (dogs, cals, rabbits and guinea-pigs), both 
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when fasting and after food in the first place confirmed the already well 
known fact, that considerable quantities of amino-acids are present in the 
blood and tissues of vertebrates. They also give further information as 
to the ratio between the various forms of nitrogen present and the total 
non-protein nitrogen. The following is a summary of the results obtained: 

1) Proportion op undetermined nitrogen to the total 
non proteic nitrogen. — The undetermined nitrogen, which includes 
all the nitrogen present in the different organs that has not been estimated 
(urea, amino acids, ammonia and polypeptids), forms in the case of the 
urine, from 10 to 15 % only of the total nitrogen. The proportion in the 
blood is higher (30 to 50 %). For the organs of any individual animal, 
there is a kind of average figure, usually below that for the blood. Little 
variation is observed in this respect between the different organs in the 
same individual. On the other hand, the physical condition causes 
the mean of the undetermined nitrogen in the organs to vary considerably, 
but the amount present is always large (40 to 70 %). 

2) Amount op amino nitrogen. — As is seen on referring to the 
graph given in the text, the various organs can be classified according to 
their amino nitrogen content. Some parts of the body (the spleen, liver 
and mucous lining of the intestine) take the first place, whether the animal 
is fasting or after feeding, and have clearly a larger amount of amino-ni¬ 
trogen than others. Then come in descending order, subject however to 
variation, the lungs, brain, muscles, kidneys and finally, the blood. 

3) Amount op ammonial nitrogen. — The percentage of this 
form of nitrogen is always low, and varies from 1 to 6, whereas that of 
amino nitrogen is between 15 and 35. The muscles and liver appear to 
contain slightly more ammoniacal nitrogen than the other oigans. 

Contrary to what might have been expected, there is no parallelism 
between the amount of amino nitrogen and that of ammoniacal nitrogen. 

4) Amount op uric nitrogen. — The blood has always proved 
to be richer in urea than the other oigans studied, though it is frequently 
poorer in amino nitrogen. After the blood, the kidney contains most 
urea. The percentage of uric nitrogen in the other organs varies around 
a mean which is below the figures given for the kidneys and blood. 

5) Amount op nitrogen that can be estimated by the Tanret 
reaction. — Very little only of this nitrogen is to be found, the amount 
present being below $ % of the total non-proteic nitrogen. The spleen 
gives the strongest reaction and seems to be the organ containing most 
albuminoids and peptones. Next come the mucous linings of the intestines 
and the liver. The muscles give a very weak reaction. The kidneys, 
lungs and brain give a stronger reaction than the muscles, but one far less 
distinct than the digestive oigans. 

From these preliminary researches, it is abundantly dear that during* 
fasting and digestion alike, the maximum amount of^amino acids, albumin¬ 
oids, and peptones is present in certain organs that play important part 
in the digestive process (intestines, liver, spl^n). The latter organs, which 
while digestion is in progress, have the greatest capacity of fixing the amino 
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acids in circulation, would also appear, even during lasting, to be able to 
form the largest quantity. They seem thus to play an important part 
also in the regulation of nitrogenous metabolism. 

1242 - Physiology of Phosphorus and Calcium Metabolism 0! Baity Cows (1).— Minos, 
E. B., Rlatherwick, N. R., Cajrv, C. A., and Woodward T. E. (Research Iyabomtorics 
of the Dairy Division, Bureau of Animal Industry, XT. S. Department of Agriculture), 
in The Journal of Biological Chemistry, Vol. XI*, No. 2, pp. 460-500. Baltimore, De¬ 
cember 1Q19. 

Recent work has made it seem probable that the amount of calcium 
and phosphorus contained in the rations of dairy cows is a matter of great 
practical importance. In a comprehensive series of experiments on good 
milking cows, Forbes and his fellow-workers {Ohio Agricultural Experiment 
Station Bulletin No. 295, 1916; No. 308, 1917; No. 330,1918), have found 
that the calcium balances were always negative, and the phosphorus bal¬ 
ances usually negative, though the rations were liberal, and in many 
cases contained more calcium and phosphorus than is ordinarily fed to 
cows yielding a large amount of milk. 

When cows are fed according to their milk production, the feed — 
particularly the grain — is reduced with the progress of lactation, and 
reaches its lowest point when the cow becomes entirely dry, generally a few 
weeks before the next calf is bom. The authors proposed to determine 
whether this method insures that the cows receive enough phosphorus to 
provide for the optimum milk yield in the next lactation period, if enough 
grain has been fed to provide sufficient phosphate for the maintenance of 
the cow and the growth of the unborn calf, as calculated from the figures 
given in the standard text-books. 

From another series of experiments the authors have discovered that 
in the case of dry, pregnant cows, even if fed a much higher grain ration 
than usual, there is a decided tendency for the concentration of phosphorus 
in the blood plasm (2) to decrease towards the end of pregnancy. This 
tendency is more marked when the grain ration is lower. On the other 
hand, if the animals are given phosphates, the amount of phosphorus in 
the blood is increased. The authors are at present engaged in trying the 
effect of the addition of sodium phosphate to the ration, and intend to 
study the triple relationship between phosphorus in the ration, in the blood 
and in the urine. The results of the experiments described in the article 
analysed are given in 12 tables, and summarised as* follows: 

(1) See R. *July 1917, No. 648; R. April 1920, No. 440. (Ed.) 

(2) See also: P. Mazzocco “ Dosage du calcium du sang, ” in Comptes rendu 9 de la So* 
eUU de Biologic, Yd. I/ XXXV , No. 28, pp. 689-690. Paris, October 15, 1921, — P. Maz- 

“ I*e calcium sanguin chez diverses esptoes ”, Ibidem, pp. 690-691. — P. Mazzocco, 
and R. Bustos Mono: 1 *," I*e calcium sfcrique dans les 6tats giavidique et puerperal Ibidem, 
p. 692. • 

Prof. Mazzocco, *xf the Physiological Institute of the Faculty of Medicine of the Uni* 
vetsity of Buenos-Ayres, states that jnost of the calcium is contained In the liquid portion 
of the btoch, and is present in almost the same proportion in the serum and the p lflay ng, The 
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1) The separate collection of mine and faeces by attendants, as 
practised in metabolism experiments on cows, produces a nervous distur¬ 
bance in the animals which interferes markedly with the assimilation of 
calcium and to a less degree, with that of nitrogen and phosphorus. A cri¬ 
tical examination of metabolism experiments carried out in the past in¬ 
dicates that, in the great majority of instances, the experimental procedure 
has interfered with calcium assimilation. 

2) In the case of pregnant cows, the assimilation of phosphorus, 
and probably of calcium also, is favoured by adding bi-sodium phosphate to 
the grain, and by feeding the grain and hay of the ration on alternate days. 

3) The urinary excretion of phosphorus is markedly influenced 
by the concentration of inorganic phosphorus in the blood plasma, but 
it is also affected by another factor, which may be connected with the 
acid base equilibrium of the body. 

4) The authors found in their experiments, that there was an in 
verse relation between tne amounts of calcium and phosphorus excreted in 
the urine. There is however no doubt that this relation is easily disturb¬ 
ed by the other influences, particularly the relation between the acids 
and bases of the ration. 

1243 - Variations in the Fecundity of Poultry Based on Anatomical Differences in 
the Ovary. Experiments in the United States. — Pearl, r., and Schoppe, w. j„ in 
The Journal of Experimental Zoology, Voi. XXXIV, No, 1, pp. 101-108, a figs. 7 tables, 
bibliography of 9 works. Philadelphia, August 1921. 

Very detailed descriptions of the ovaries of 36 birds including various 
breeds of domestic fowls, water-fowl and wild birds. The object of the 


red blood corpuscles always contain a little calcium. The following figures give the mQH- 
grams of Calcium (Ca) found per zoo cm 3 of the blood examined (titrated blood). 


Species 

Entire blood 

Plasma 

Serum 

Red corpuscles 

Man. 

7*15 

9.34 

9*39 

I.23 

Dog. 

7*57 

I 0 .X 2 

10.57 

I.I 3 

Horse . .. 

7.71 

10.57 

IO.57 

0.97 

White rat. 

6.77 

8.60 

8.66 

I. II 

Bowl. 

7-30 

9.19 

9*23 

I.60 

Babbit. 

8.43 

9 * 9 * 

10.01 

I.I 4 

Cat. 

7.15 

9.83 

9.3X 

0.83 

Goat. 

8.07 

10.13 

10.63 

I.09 

Guinea-pig. 

6.02 

7.68 

7.84 

0.98 

Sheep . . . .*. 

8,10 

10.80 

10.97 

X.23 

Ox. 

6.43 

8.31 

1 8.37 

V I.I 3 

H* . 

7.12 

9.22 

9.30 

1.44 


Mazzocgo and Bustos Moron 1 have found that there is a«eal, though slight decrease 
in the serum calcium during the pregnant or puerperal condition. The amount of c alc iu m 
is no proof of pregnancy, nor does it give any infonjatiou as to the existence or gravity 
of accidents occurring during pregnancy. (Ed,) 
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researches was to determine whether the ovary of a very productive hen, 
with a winter record of from 75 to 115 eggs, contains a larger number of 
oocytes than that of a hen laying only 10 to 15 eggs a year, and none in 
the winter. 

Table I. — Variation in Fecundity of the Birds 
in Relation to the Number of Visible Oocytes . 

(Biometric Constants). 



Breed or species 

Mean 
number of 
visible 
oix’Vtes 

Standard 

deviation 

Coefficient 

of 

variation 

« 

( White Leghorn 

2476 

70 5 

28.5 

1 

; F x Cross breed fowls .... 

2415 

274 

SI.4 


( Barred Plymouth. Bock fowls 

16x5 

433 

26.8 


For aU the fowls av. 

im 

m 

32.3 


Toulouse geese 

1489 

432 

29.0 

s* 

Pekin ducks . 

1068 

I 2 Q 

12.1 

For all the domestic water-fowls av. 

ms 

382 

28.3 


Guinea-hens 

676 

90 

* 3-3 

si 

\ Crows . . . 

7«4 

41 

5 -$ 

Is 

j Kingfishers 

376 

I2Q 

34-3 


For all the wild birds av, • . 

S *4 

m 

4 U 


Id., including guinea hens • . . 

HI 

tit 

33.8 


It has been found, as is shown by Table I, that in general, the mean 
number of visible oocytes in the ovaries of different kinds of birds reflects 
the normal fecundity or laying activity of the same species of birds. This 
relation does not hold with any exactitude or regularity for differences in 
fecundity between individual birds. 

Table II. — Constants From Regeneration Experiments . 


Total viable odcytei 


Group | 

1 

1 

Mean | 

Standard 

deviation 

Coefficient 

of 

variation 

Baired Plymouth Bode (portion of ovary removed) 

«s 3 .i 83 

246 

37 -i 

Barred Plymouth Bock (regenerated ovary) . . . 

*487 ±1x0 

348 

22.x 

Total . . . 


343 

23.3 

Batted Plymouth Bock (normal). 

1615 ±81 

433 

26.8 

tSjmish Indian Game (portion of ovary removed) 

1088 ±79 

234 

21,5 

Cornish Indian Game (regenerated ovary) .... 

I 523 ±I 4 $ 

432 

28.3 

* Total . . . 

a * 

2m±18S 

SIX 

*1,8 

Cornish Indian Game (normal) . - \ .. 

1550 

~ 

— 
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In Barred Plymouth Rocks, the numbei of visible oocytes increases 
with the advancing age of the bird within the limits of 6 months and 36 
months. % 

In another series of experiments on ovarian regeneration it was 
discovered, that by removing a portion of the ovary and causing it to regen¬ 
erate, the total number of oocytes developing to visible size is increased 
from 33 to 68 % over the number which develop in the normal unopemted 
bird. Table II gives data showing this increase in the oocytes produced 
by the removal of a portion of the ovary. 

1244 - Estimation of the Digestibility of Foods Containing Cellulose: Experiments 

Made in Germany, — Semmxer, F. W. and Aringsheim, H., in Die LandwirtschaftH- 

chen Versuchs-Staiionen, Vrl. XCTV, Part®, 1-2, pp, 4 Tables. Berlin, August 1919 ; 

Summarised in Biedertnanns Zentialblait , Year I, Part 7, pp. 270-272. Irdpzig, 

July 1931. 

The authors in the course of their researches on the digestibility of a 
food containing cellulose, came to the conclusion that WeENde’s method (1) 
which is customarily used for the quantitative estimation of the crude 
cellulose content of a food, cannot serve as the sole basis for the determina¬ 
tion of its digestibility. 

Good results have been obtained by direct and indirect estimation 
of the lignin. 

The direct method, according to Wieestaedter, consists in determin¬ 
ing the water, ash, crude protein, pentosans, cellulose and lignin (total 
analysis). The samples of the foods containing cellulose are treated 
repeatedly with 40 % hydrochloric acid at low temperatures (in freezing 
chamber). They are then left to digest for 2 X 24 hours, and the residue, 
soaked in water until a neutral reaction is obtained; by this means the 
lignin content can readily be estimated. 

It can also be determined indirectly by Waentig and Giersch’s 
method of finding the chlorine index Chlorzahl ”): 10 gm. of the sub¬ 
stance the digestibility of which is to be determined are placed in a cblo- 
ridising vessel with 25 cm 3 of water. The weight of the receptacle having 
been found, chlorine is introduced until the right weight is reached. 

The increased weight, minus the amount of chlorine absorbed by 
the water used to moisten the substance (100 cm 8 representing 0.70 
of chlorine), when multiplied by 10, gives the chlorine index: by subtracting 
1.34, the exact lignin content of the cellulose food is then obtained. 

The comparative analyses made by the authors agreed in general 
very well, except in the case of straw disintegrated by the Beckmann 
method, and this discrepancy they are unable to explain. 

When it is a question of a total analysis (" Gesamtanalyse ”), a high 
lignin content (e. g. 20 %), in a natural product (“ Naturpxodufet ”) in¬ 
dicates low digestibility not exceeding 50 %. whereas in the case of 
a product treated with alkalis (“ Kunstprodukt, ")*a high lignin content 

“ : - f 

(1) See JR. March 1921, No. 314. (Ed.) 
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does not prevent a greater digestibility (up to 75 %) for the crude cellulose. 
It must be remembered always that the digestibility of the organic matter 
is in inverse proportion to* the amount of lignin contained in the food* 

From the total analysis, and by comparison with other foods of known 
nutritive value, certain conclusions can be reached as to the digestibility 
and starch value of a cellulose food, especially one that has been disinte¬ 
grated by alkalis, which will suffice at all events to settle the preliminary 
question whether a feeding experiment is necessary. 

1245 — Experiments Carried Out in Germany on Sheep and Pigs to Determine the 
Food Value of Some Dried Beer Yeasts (i), — honc vmp F.mDfc LundmrtscJiafth - 
chen Versuchs-Stationen , Vol XCVT, Part* 3-4, pp 143-206. Berlin, 1920. 

The author has analysed and used in feeding experiments dried beer 
yeasts obtained by 4 different processes of manufacture namely: 1) the Max 
Oschatz system, Dresden — 2) Buttner and Meyer's system, Urdingen 
near Duisbourg (Rhineland) — 3) Tatosin’s system (Trocknungsan- 
lagengesellschaft), Berlin. — 4) Vacuum process (“ Vacuumverfahren ”) 
of Emile Passburg, builder, Berlin. Experiments were made also in 
the utilisation of " Hefetrub M (the deposit foimod in beer vats and coolers) 
a£ a food for sheep and pigs. 

The content in crude nutritive substance of the dry yeasts, and of 
“ Hefetrub ” were as given in the following table. 


Content in crude nutritive matter of the 4 kinds of dried yeast 
and of " Hefetrub 



Organic 

Crude 

Refintd 

Nitrogen 

Crude 





1 free 


Aah 


matter 

proton 

protein 

extracts 

fats 




% ~ 

1 % 

% 

% 

% 

Yeasts : 

Oschatz system . 

99-65 

1 

48.07 

41^ j 

1 

13-59 

0.99 

7-35 

Tatosin » 

BUttner » . . 

93-35 

57-65 

51.|8 

j 33-10 

I.60 

7.65 

and Meyer . . . . 

93,58 

55-52 1 

1 50.30 

, 35-72 

1.34 

7.42 

Passburg system . . 

89,41 

55-24 

17-50 

. 33.42 

1.75 

*0.59 

uBefetruh* . 

91,39 

1 

55—15 

39.63 

1 3i.f7 

4-1? 

8.6x 


In the experiments with sheep fed with a supplementary ration of 
lucerne hay no difference in favour of any of the drying methods was ob¬ 
served. The protein digestibility of the various system was as follows 
Oschatz 88.8 % — Biittner 91.7 % — Tatosin 93 % — Passburg 
9 x -5 %• "7 " Hefetrub ” 72.9 %. Similar results as regards protein 
were obtained in the pig-feeding experiments, but the nitrogen free sub¬ 
stances were turned to better account by the pigs than by the sheep. 
£ considerable difference was noticed in the case of “ Hefetrub ” only, its 
digestibility coefficients being as follows for sheep and pigs respectively: 
crude protein, 79^9 and 62.7 % — nitrogen free extracts, 71.4 and 54,5 % 
— Organic matter, 66.4 an<| 53 %. 


(i) See R. Peb. 1915, No. 304. {Ed) 
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In the sheep fattening experiments, it was found as a rule, that given 
an equal quantity of digestible protein and starch values in the basal ration, 
dried yeast fed as a supplementary ration, though rich in protein, did 
not have the same effect upon the live weight and quality of meat and 
fat as a mixture of sesame cake and ground cotton-seed cake. 

Since, however, the differences were but slight, it must be admitted 
that they should be attributed to the better or worse digestive capacity 
of some of the animals, composing the various groups fed with dried yeast 
This view is confirmed by the fact that in the group given dried yeast as a 
supplementary ration, the results of the experiments were almost equal 
to those in the case of the two groups fed with a mixture of sesame cake 
and cotton seed cake. 

In a second experiment in fattening sheep, dried yeast proved equiv¬ 
alent to soy-bean flour as regards increase in the live-weight. 

In a pig fattening experiment, the effects of dried yeast and fish 
meal were compared. The latter proved superior as regards live weight, 
producing a daily increase of 0.663 kg. per head as against 0.637 kg. 
with dried yeast. No difference was observed in the quality of the meat. 

1246 - Effect of Degerming on the Fattening Value of Maize; Experiments Made in 
Hungary. — Weiser St, in Die Liindmrtschaftlichen Vtrsuchs-StaUonen, Vol XCVII, 
Parts 1 and 2, pp. 93-110. Berlin, November 1920. 

The output of maize oil in Hungary which was very small before the 
War, assumed considerable proportions during the War, on account of the 
scarcity of animal and vegetable fats. * 

As the extracted germ is richer in nitrogenous substances, crude fats 
and mineral matters than the whole seed, degerming causes a loss in these 
materials 

The authors with the object cf determining how far these losses affect¬ 
ed the value of degermed maize in fattening stock, calculated first the de¬ 
ficiency produced by abstracting from 1 quintal of maize 10 kg, of germs 
containing 24 % of oil, and then proceeded to make feeding experiments 
on pigs on the Bdbolna and Kisber estates. 

These experiments showed, that degerming has but little influence 
upon the fattening properties of maize (1). The same results were obtained 
as regards increase in live weight and quality of fat, when 103-104 kg. of 
degermed maize were fed instead of 100 kg. of entire maize the basal 
xation being maintained. 

1247 - The Chemical Composition and Food Value of Monilia, coeruiea Hay, 

Experiments Made in Germany. — honcamp f. and Norm o., in Du Landwrts- 
chafiUchen Ver$uchs~Siationen, Vol. XVIII, pp. 91- 95 * Berlin, 1919; Summarised in 
Bterdermanns Zentralblati , Year x, Part 3, p. 105* Leipzig, March 1991. m 

Molinia coeruiea flourishes on damp sandy soils, as well as on the 
peaty soils of high-moors and meadow-moors. • 

I 

(x) The author was able to estimate the maximum decrease in nutritive value at 
only 3-5 %. (Ed.) 
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The hay is regarded as of inferior quality, and has hitherto been used 
for litter only. 

In the authors' feeding experiments, the first sample of this hay was 
so much lignified, that the sheep tested refused to touch it, even after 
fasting for several days, whereas a Russian native horse (Panjepfcrd) 
ate it readily. 

Molinia coerulea when cut very young, and at once dried was eaten 
without the slightest hesitation. Its crude nutritive content regarded as 
percentage of dry matter is as follows: organic matter 94*58 — crude 
protein 15.34 — refined protein 15.11 — nitrogen-free extracts 50.67 — 
crude fats 2.33 — crude cellulose 26.24 — refined ash 5.42. The follow¬ 
ing percentages of these substances were digested on an average : organic 
matter 65.5 — crude protein 71.8 — nitrogen-free extracts 64.9 — crude 
fats 27.9 — crude cellulose 66.3. Molinia coerulea hay is thus very rich 
in protein, but poor in crude cellulose. From the above coefficients of 
digestibility, the starch value of this forage is 30.6, which is equal to that 
of good quality meadow hay with a high protein content. When lignified, 
it should be used for litter only. 

1248 - Variability in Domestic Animals and the Value of Statistics to Biological 

Researches Applied to Animal Breeding; Researches Made in Germany (x). — 

Fexze, E.,in FUhUnt's Landwirischafiliche Zeitunn , Year lyXX, Parts : j x 4, pp. 259-271, 

3 diagrams, 3 tables. Stuttgart, July 19*1. 

Researches on biological genetics hitherto made have been chiefly 
concerned with Mendel's theory as applied to the heredity of characters 
of little importance from the standpoint of scientific stock-breeding. The 
greatest progress has been made in the study of the transmission of coat 
# colour, whereas morphological characters, which are much more important 
to the breeder, have been neglected. 

In a study on the transmission of the character, power of performance 
(“ Vererbung von Teistungseigenschaften, " in Filhlings Landwirtschaft - 
liche Zeitung, 1914, part 8), Roemer has already pointed out certain limi¬ 
tations affecting researches based on Mendel's laws. On the other band, 
the theory that power of performance cannot be axrrehited with body 
measurements (2), is still the subject of much discussion* The author 
hopes that analysis based on statistics of variations will throw some light 
on the question. Attention should be directed to the behaviour of certain 
groups of biotypes or "elementary races" (Goedschmidt), rather than 
to a supposed correlation existing between shape and power of per¬ 
formance. 


(x) An exhaustive bibliography on this question is to be found in the work of the 
author entitled “ tJbearkorrelative VariabilitSLt bei Haustieren n in FUhUngs Landwirtschaft * 
licks Zeitung Year I/XX, Nos 3-4* PP 61-69* February 1931, summarised in R. July 1931, 
No. 739. (Ed.) * 

(a) See R. July 1921, No. 739* (Ed.) 
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In analysing the old conception of selection, the author remarks that 
the strong predilection shewn by practical breeders is founded on the every¬ 
day experience, that by means of systematic breeding, the progeny gene¬ 
rally become superior to the original stock. This is easily understood, seeing 
that most stock-breeders have not the opportunity of observing a large 
mass of material, and hence are not able to understand that progress from 
the ordinary stock-raiser's standpoint in nowise signifies a displacement of 
the typical characters of a form, but merely a segregation of lines. 

On the other hand, very little is yet known as to the number and extent 
of the mutations occurring in stock, especially as regards most morpholog¬ 
ical characters. It is probable that many mutations of this class are 
part of the typical deviation of the form as a whole, and therefore should 
not be regarded as extreme variations. Only a succession of generations 
can show if they really constitute a new line distinct from the genotypic 
point of view, and capable of transmitting the recently-acquired character 
to their progeny. 


Table I. — Hanover Mares [Half-blood). Height at Withers. 


Limits of classes 


1 - 

Limits of classes 



Height at withers 

NO 

| Totals 

Height at withers 

| No 

Totals 

in cm. 

j 


in cm. 



148.5 



161.5 




2 



309 




2 

162,5 


*933 


9 



277 


150.5 


II 

*63,5 

* 

2210 


II 



23I 


151*5 


22 

164.5 


2441 


21 



183 


152.5 


43 

165.5 


2624 


28 



160 


153*5 

I 

7 * 

166.5 


2784 


h 



117 


15 - 1*5 


128 

167.5 


290X 


87 



62 


*55 -5 


2*5 

168.5 


2963 


*47 



30 


156.5 


362 

169.5 


2993 


177 



22 


* 57-5 


539 

170.5 


3015 


250 



17 


158.5 


789 

171.5 


3032 


226 



13 

m 

159.5 


1015 

172.5 


3045 


338 



* I 

. 

160.5 


1353 

m -5 

# 

3046 


271 


f 





1624 
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Tabi® n. - Westphalian Mares. - Height at Withers. 


Limits of classes 


II 

Limit* of classes | 


Height at •withers 

No 

Totals 

Height at withers 
in cm. j 

No 


. 

_JL 

— — 


147.5 

2 


146.5 

X 

148.5 

3 

2 

147*5 

3 

149.5 

9 

5 

MS -5 

6 

150.5 


14 

149.5 



8 



13 

I 5 X -5 


22 

150.5 



26 



21 

152.5 


48 

151.5 



36 



29 

153-5 


84 

152.5 



31 



44 

154*5 

47 

115 

1536 

57 

155.5 

65 

162 

154.5 

89 

156*5 

66 

227 

155.5 

96 

157-5 

97 

293 

156.5 

121 

158.5 

97 

390 

| 

157.5 

xoo 

159-5 


1 487 

158.5 



99 

1 


94 

160.5 


586 

159.5 



81 



in 

161.5 


667 

160.5 



75 



99 

162.5 


742 

161.5 



59 



83 

163.5 


801 

162.5 



35 



49 

164.5 


836 

163.5 



40 



65 

165.5 


876 

164.5 



3 « 



38 

166.5 


90S 

*65.5 



7 



1 27 

167,5 


915 

X66.5 

1 


X 2 



1 20 

168.5 


927 

167.5 



3 



5 

~ 169.5 


930 

X68.2 



1 



6 

170*5 

* 

93 i 

169.5 




t 


3 

171.5 



170.5 






3 



, . 

— 571.5 _ 

_ _ 


Totals 


4 

xo 

23 

44 

73 

it; 

174 

263 

359 

480 

580 

674 

785 

884 

967 

XOI6 
to8x 
xx 19 

XX 46 

1x66 
xxyx 
X177 
xx8o 
xx 83 
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The author with the object of obtaining information regarding the 
general behaviour of the forms, has made an exhaustive study of the vari¬ 
ability of horses from Hanover and Westphalia. He does not take into 
account questions of heredity, but bases his work on statistics of variation, 
a method already adopted by Waxther (i), Schmidt B. (2), Stroever (3) 
and other authors. 

The data respecting the height at withers given in the appended tables 
are taken from the Hanover Horse Stud Book (Vols. 2-3) and the First- 
Register of the Westphalian Horse (Vol. 8). 

The author gives the distribution curves of the 3 types of horse (4) 
in the various classes established according to the height at wither^,* he 
has also determined the mean value (M), the typical variation (<y), as well 
as the coefficients of variation. The method of calculation is given in detail 
tail (5). 

When M and <y are known, it is possible to calculate the probability 
of the occurrence of the different classes of height. 

In the case of fluctuating variations, the limits M + or and M — <r 
represent the points where the largest number of variations occur. 

The values determined are as follows: 



Mean value 

1 

Typical deviation ^ 

Coefficient 
of vmiation 

Hanover horses. 
Westphalian horses 

161.143 cm 1 0.071 

± 3-936 « 

2.443 

a) Trotters. 

. 1 158.812 cm ± 0.134 

± 4.396 cm 

2.768 

b) Draught horses. . . 

. | 159.219 cm Jr 0.129 

± 3.953 cm 

2.264 


Outside the limits M + a (157.207 to 165.079 cm.), there are in the 
Hanover horses about 750 variations, that is to say, only % of the whole 
number. This fact proves the # importance of the calculation of the typ¬ 
ical deviation in estimating the different measurements of animals. This 
is the only method that makes it possible to predict the transmission of 
quantitative characters, though it does not exclude hereditary analysis 
extending through several generations. 

U) Walthck, Bdtr&ge amr Kenutuisa derVererbungderPferdefarben. Hanover, 19x2. 

(2) SoEonoo B„ Verexbungsstudien im Hauptgesttit T r akc h ncn. Hanover, 1913. 

(U vStrokvkrr, Die Vcrerbung der Ilaaxfarbe bdm Vollblut. Berlin, 19x7. 

(4) Whereas the type of Hanover horse is already fairly fixed (In the zootedmical- 
biological suise), the Westphalian breeders have a good deal to do before obtaining uniform¬ 
ity of type. Both among trotters and draught-horses, stock animals are still found which 
have come from the most different countries (Hanover, Great Britain, United States, Franca* 
East Prussia, Belgium, the Rhineland and East Frisia). As the author only wished to study 
individuals of pure Westphalian descent, the number of animals available was reduced to about 
xooo. The author has however been able to prove thafr the typical foanatioa of the series 
has not been modified in any way. (Ed.) | 

(3I a indicates the variations within the group. As regards its calculation see also 
R. July XQ2X, No. 73c, and R. August 1931, No. $36. (Ed.) 
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From a curve showing the distribution of Westphalian trotters (both 
as observed and calculated), the author found, that the horses used by him 
in these researches were very suitable subjects for theoretical calculations. 

Conclusions . — What do the curves plotted and the statistical data 
collected show from the stock-breeding and biological standpoints ? There 
is no doubt that in the three cases there is a mixture of forms. This can 
be explained in the Westphalian horses by the their mixed descent. This 
explanation does not hold good for the Hanover horses^ which from the 
stock-breeders' point of view, are already more homogeneous. If the prob¬ 
able influence of age and environment are left out of account, the most 
perfect zootechnical homogeneity does not in any way imply biological 
honmgeneity of form. This fact is clearly demonstrated by the curves 
reproduced in the text. The asymmetry of the curves depends upon the 
presence of very different hereditary units (genotypes) whereas the breed 
(“ race '*) from the zoo-technical standpoint may appear homogeneous. 
The different genotypes (races, lines, populations) themselves again 
represent a fusion of various ancestral forms of which the number and 
prepotency cannot be exactly determined in the case of the Hanoverian 
or of the Westphalian horses. 

It would be possible to decide, by means of special lesearche^ based 
on Mendel's theory whether the different sectors of the curves correspond, 
as regards genotypic constitution, to constant forms (D and R respect¬ 
ively), or to intermediate forms (D R). 

124Q - Stock-Breeding in Galicia (Spain). (1). — armendaritz, t. O. (Provincial stock 

Inspector of I/Ugo), in La Industrie, pecttaria , Vol. XXIX, No 7«9» pp. 435-437. Madrid, 

October 1, 1921. 

Stockbreeding is the fundamental industry of Galicia (Province of Lugo), 
and the main source of its wealth. The total number of cattle, sheep, 
goats, horses, and pigs amount to 1100 000 head, and poultry to boo 000 
head; the value of all the stock is 170 millions of pesetas. 

The cattle of Galicia provide Barcelona with most of its meat supply. 


(i) Spain is an eminently agricultural country: 84-45 % of the ground being classed 
as fertile. Of this .35.5 % is devoted to agriculture imd horticulture, 2.5 % to vines, 2.0 % 
to olive plantations, 22.2 % to fruit trees, while 25.3 % consists of natural pasture. Small 
and average-sized holdings predominate; they were constituted during the 19th century. 

in 1920, the areas under the most important crops and the yields obtained were a* follow*, 
wheat 4198 000 hectares, 38 327000 quintals — barley 1 768 000 hectares, 20 013 000 quin: 
tals — oats 650 000 hectares, 5 57* oco quintals — rye 737 000 hectares, 7153 000 quintals 
— maize 478 oco hectares, 7147 000 quintals—millet 2000 hectares, 3t 000 quintals - mixed 
yrsals 44 000 hectares, 296 000 quintals — rice 49 000 hectares, 2 950 000 quintals - coloured 
haricot beans 198 000 hectares, 1 8O5 coo quintals—white haricots 323 000 hectares, 1 913 000 
quintals—peas 62000 hectares,429000 quintals — Chickpeas 230000 hectares, 1 422000 
quintals — lentils pgooo hectares* 257 000 quintals — common vetch 200000 hectares, 
1 407000 quintals — other vetchesyfr 000 hectares, 583 000 quintals.’ 

In 19S0, there were 2 141000 hectares under vines; they produced 43 438 180 quintals 
of grapes from which were obtained 32 128 850 hectolitres of ordinary red and white wines. 
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and also furnish a good deal of meat to Madrid. A cattle-train leaves I*ugo 
daily for the interior. 

The sheep and goats that stock the markets of Northern Spain come 
principally from the mountainous part of the country; these animals are 
in great demand because owing to their small size, they furnish for the 
same net weight of meat, double the quantity of offal and skins obtained 
from other breeds. 

The chief aim of the horse-breeder is to rear mares which are 
mated with donkeys of the Zamora breed, in order to insure a plentiful 
supply of mules. 

Pigs are the most generally kept domestic stock and their meat, 
which is very delicate, is the staple animal food consumed by the rural 
population. 

The author lays stress on the desirability of improving the poultry 
breeding, and establishing genuine industries founded on animal products, 
as at present this branch of trade is practically non existent. 

As regards methods of improving the live-stock, the introduction of 
foreign cattle has never given good results and in order to succeed, it 
would be necessary to devote a considerable amount of special attention to 
the question. In the author’s opinion, such efforts would be better directed 
to the sdection of native breeds with the object of fixing and perpetuating 
desirable qualities. He advises the holding of Shows and Competitions, the 
formation of artificial pastures, and preventive inoculation against epizootic 
disease. 

During the last 10 years, the systems of sales have become far more 
practical, and there is a marked tendency towards the constitution of 
co-operative societies in order that the meat may be sold directly to the 
centres of consumption. 


The olive plantations occupied 1 590 000 hectare* and produced iS 421 950 quintals of olives 
from which 3 417000 quintals of oil were extracted. 

Amongst the other products should be mentioned esparto, hemp, flax and vegetable* ; 
a considerable number of oranges and hazel-nuts are exported; wine making and fruit-growing 
are important industries. Silkworm rearing is practised in Valencia, Murcia and other pro¬ 
vinces. There are 38 factories of cane sugar and 46 of beet root sugar; in 1919 the former 
produced 6 378 tons of sugar and the latter 104 940 tons. 

In 1919, the number of stock was estimated as foUows: horses 594 351 — mules 
x 069 408 — donkeys x 0x4 026 —• cows a 390 573 — sheep 19 337 427 — goats 3 97® 65G 
pigs 6 aatt 964 — camels (in the Canary Isles) 5083. 

Ai,C6cercs and Huelva, there axe rich deposits of phosphates, which in 1919 yielded 25 095 
tons worth 755 783 pesetas. There are other important industries, especially in Catalonia; 
the cotton industry (which employed a 614 500 bobbins in i9io),*fche wool industry (66« 000 
bobbins), paper making (about 144 factories), cork (11^1917, 60 roc ttfhs of cork were work¬ 
ed worth 38 millions of pesetas). The Statesman’s Yearbook 1931. Macmillan and Co., 
London. {Ed.) 
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1250 - The Cattle of Sardinia (1). — Doria M. (Osservatorio zootecnico della Provinoa 
di Sassari), in Wevamentt, Year IX, No, 9, pp. 274-276, 5 fiss. Palermo, Septem¬ 
ber I, 19-3*. 

Cattle-breeding has made great progress of late years in Sardinia. 

There are 3 breeds of cattle in the island: 1) the Plain breed, which 
to a large extent consists of imported animals descended from the Sicil¬ 
ian draught cattle; 2) the Milk breed, descended from the Brown Swiss 
breed; 3) the Mountain breed (native). 

In Sardinia, cattle like all other domestic animals, are kept in the 
open. Even in places where, in order to obtain some premium or subsidy 
granted by the Ministry of Agriculture, the owners have constructed 
byres or scientific cow-sheds, these remain empty. 

The Plain breed is found in Planargia, and Campidano d’Oristano, 
These are essentially draught animals, and have a special aptitude for 
their work. The coat is wheat-coloured, black or coal black, the cattle 
are strongly built, symmetrical and well-shaped for draught purposes. 

The Milk breed, which is thoroughly acclimatised, and to be found 
throughout the island, may be termed Schwyz-Sardinian. The centre 
of its production is Ozieri. These cows are symmetrical with soft, 
thin skin, and well-shaped udders. Although living in the open, and 
having to subsist on the natural herbage, which at certain seasons is very 
scanty, they yield plenty of rich milk from which excellent butter, a much- 
prized article of export, is made. 

The Mountain breed, or the Sardinian breed proper, much resembles 
the cattle in the mountains of Dalmatia. The animals are of small size, 
with delicately-shaped muzzle, short, very pointed looms, small, bright 
eyes and variegated coat. They weigh on an average not more than 80 to 
90 kg. The cows give little milk, but their flesh is excellent. These 
cattle live half-wild in the lentisk woods amongst wild-boars and goats 
and no breeder has ever tried to improve them. 

The author lays stress on the importance of introducing catlle-feed- 
ing into the island, in order to insure that the stock is fed regularly 
throughout the year: he also points out the advantages of partial 
housing. 

1251 - The “ Tuxer” (a) A Race of Tyrolese Cattle In Process of Extinction. - 

Kubat (Chief Inspector of Stock, Innsbruck) in Suddeutsche LandwirtscJuiftlichd Tierxucht, 

Year XII, No. 14, pp. 158-159, Munich, July 1921. 

The "Tuxer” race of cattle, which at the end of the nineteenth 
century was largely represented in the Unterinntal and its transverse 
valleys from Innsbruck as far as the Italian frontier, is now only to be 
found in some mountain communes of the district of Halle (Klein-and 


(1) See: R. Zappa, The Cattle Industry in Italy at the Present Day. A\ May 1914, 
pp. 598-606, and R. sfune 1914, ppA7i2-7i6. (Ed.) 

(3) Or, according to Sanson “ iLxer ”, a word signifying coming from Dux, a place 
in the Tyrol. (Ed.) * 
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Grossvoldersberg, Kolsassberg, and Weerberg), and in the cow-sheds of 
n few breeders in the district of Innsbruck and the Zillertal (Sprengen, 
and Fiigen). 

These cattle although formerly much prized and sought after, have 
been gradually replaced by the spotted Uuterinntal, the Simmental and 
the Grey-brown Tyrolese breeds. 

The Tuxer cow though very strong and hardy, is not a good milk¬ 
er, and at the same time the animals of this breed grow slowly, and can¬ 
not compete with the quickly developing Simmentals, or the brown-grey 
races with heavy milk yield. 

They possess the characters of their ancestor Bos taurns brachycer 
phahis, and are nearly related to the Zillertal cattle (another race that is 
gradually dying out), and also to the Pustertal and Pinzgau breeds , their 
geographical extension being very considerable. 

The chief coat colours of Tuxer cattle are dark-brown, brownish- 
black, or black with a light stripe down the spine. The belly is white; 
the fore-limb and lower portion of the flank sometimes show traces of 
white spots. The muzzle, tongue, hoofs and horns have a dark blue 
pigmentation. 

The back in the region of the hindquarters is sloping; the tail being 
set very high, in the manner characteristic of the primitive Alpine 
races. 

The thorax is enormously developed, and in circumference exceeds 
that of any other European cattle, thus conferring an unusual degree of 
resistance to tuberculosis. 

These animals fatten well and possess remarkable powers of digest¬ 
ion, but their milk production is not sufficient to satisfy present-day 
requirements. 

Breeders formerly devoted their attention principally to obtaining 
very strongly-built and heavy animals (600 kg.), and took no pains to 
improve the milk yield, on account of the small demand for milk or 
dairy produce. 

The cows are very robust and excessively pugnacious ; owing to 
the latter quality organised cow-fights have become a regular sport 
in the Alps. 

In order to prepare the animals for these popular entertainments, 
the cows were frequently not thoroughly milked. This continual partial 
suppression of the mechanical function of the udder for many generations, 
explains the low milk yield of the race. 

Whereas however formerly a good fighter ( u Moarin ", 0 Hagmoarin "), 
was more valuable than a good milker, the combative qualities of a cow 
are now less appreciated, and hence the milk yield is being improved ~ 
the average production before the War had risen to 3232 litres per annum. 
In the case of cows fed on a small quantity of concentrates, in- addition 
to their ordinary ration of hay and green l>rage, the fat content of the 
milk is particularly high (3.38 %). 

The atttlior in conclusion draws the reader’s attention to the great 

[1*51] 
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icsemblance between the Tuxers and the cattle of the Val d’Herens (Can¬ 
ton du Valais, Switzerland) (i) as regards shape, performance and quali¬ 
ties. He also mentions the interesting and striking fact, that cow-fights 
are the custom in the Valais, the victorious animal being dubbed queen 
of the herd. 

It is therefore probable that these two races of cattle are very near 
akin, and this hypothesis would seem to be confirmed by the fact, that 
the head of a bronze bull, with all the characters of Bos taurus hr achy- 
cephalus , found in the ruins of the Roman citadel at Martigny (Valais), 
proves the existence at a still earlier date, of a breed of cattle of which the 
races still preserved in the Valais and Tyrol appear to be the last repre¬ 
sentatives. 

1252 - Zebu Breeding in Madagascar 12). — Fauck&re A., (Inspecteur general ties Ser¬ 
vices agricoles et forestiers de Madagascar), in Rtvuc tPHistoire natureUe appUquie, 
Vol. II, No. 5 , pp. 129 - 132 , and No. 6, pp r77-i8i. Paris, May and June 1921. 

I. Condition and Value of the Stock . — The products of live stock 
breeding form an increasingly important item every year in the general 
trade returns of Madagascar. Thus, whereas in 1907 the value of export¬ 
ed cattle and their produce was 6 591000 francs only, in 1919 it had al¬ 
ready risen to 90 243 000 francs. These figures prove that cattle-tearing 
is an important source of profit to the island. 

The last census, taken in 1918, shows that the Madagascar herds con¬ 
tained nearly 5 million head, the provinces of the West and South-West 
being the richest in cattle A comparison of the number of the latter 
with that of the population, shows that Madagascar possesses a larger 
proportion of cattle per human unit than any other of the stock-breeding 
countries. 

The proper conditions of cattle rearing are little known in the Island, 
and the most rudimentary methods are followed. 

The entire herd composed of zebus, is in the hands of native herds¬ 
men of simple habits and needs. * 

In 1895, the year of the conquest of Madagascar, no trouble was tak¬ 
en to turn the stock of cattle to full account. Although as many as 
400 000 head might have been utilised for local consumption, barely % 
of this number were actually supplied, the rest of this potential wealth 
being either lost or wasted. The price of the zebu was very low, a large 
ox fetching from 50-60 francs only in most districts, even as late as 1913, 
One cause of the small number of cattle, the ritual sacrifices, still 
exists; formerly it assumed such proportions, that Radarna I, towards 

-- (1) For farther information regarding the Helens breed and it*, relationship with the 

" Duxer ” see: 1) Dr S. Bd&ler. tes races Suisses de betatt hovin, in the Vtom Conttrte inter* 
national d*Agriculture, Lausanne 1898, Mimoircs of Documents, pp, 400 4x1 — z ) WftRNBft H., 
Die Rinderxucht pp^.52 and 455 . fieriin 1912, published by Paul Parey — 3) HaNSUtf I> 
Lekrbuch der Rinderzuckt, pp. 284 and 335. Beilin, 1921, published by Paul Parey. [Ed ) 
(2) See in if. Jan. 1919, pp. 1-12, the Original Article by Gbo&gbs Caulk entitled Stock 
Breeding in Madagascar. (Ed ) 

[12S1-135*] 
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the end of his reign, limited the number of oxen to be killed on the oc¬ 
casion of the funerals of the Mirana, in order to prevent the destruction 
of the Imerina herd. 

Since the War, the price of zebus has considerably increased, and the 
native breeder has learnt the value of his cattle; the total value however 
of the produce of the herd is scarcely 80 million francs, for though beef 
costs 3 francs a kg. the breeders get less than 1 franc. 

II. Breeding Conditions and Methods . — No care is given to the 
animals, which remain always at grass, and live an almost wild life, ex¬ 
posed to the inclemency of the weather, the owner scarcely troubling 
even to collect and mark them from time to time. 

The cattle are left to fend for themselves. During the rainy season 
they have abundance of food, but the owners never think of collecting 
reserves of forage in these months of plenty, in order to tide over tjhe 
frequently very long and deadly periods of dearth that occur during 
the dry season. 

No choice is made with a view to obtaining good animals for breed¬ 
ing purposes. Calves receive no more attention than adults, and as there 
is but little milk at their disposal, begin to eat fine grass at a very early 
age, so that their rate of mortality is high. 

The appearance of the herd varies much according to the season. 
During the rainy months, and up to June and July, it is most satisfac¬ 
tory, there being a relatively large number of fat animals, the hump they 
bear on their withers is full of fat, and its large size is an indication of their 
well-being, whereas in the dry season, the cattle become excessively thin. 

At this time, the beef-canning factories are obliged to suspend their 
operations. Many of the cattle are so weak from want of food, that they 
offer no resistance to disease, and fall easy victims to bacterial anthrax, 
and tuberculosis. 

The Madagascar cattle are small and mature late, not reaching full 
growth before 7 or 8 years of age, when they may weigh as much as 400 kg., 
or even more, but the weight of the full-grown zebu never exceeds 300 kg., 
unless it is specially fattened, as is sometimes the case in Imerina. The 
process consists in taking adult animals from the herd, and stall-feeding 
them till they reach the required weight. In this manner, oxen weighing 
boo and 700 kg. can be obtained and these are especially suitable for the 
preparation of frozen meat. Only a few thousand animals however are 
treated in this way. The meat yield varies from 45 to 60 % of the live 
weight, according to the condition of the zebu at the time of killing. 

The number of head is small in proportion to the area of grazing 
ground, there being only one animal to 8-10-12-15 hectares. Hence the 
return from the Madagascar herd is low; it is estimated at about 5 %. 

III. Measures for the Improvement of Cattle Breeding . — Now that tne 
Madagascar ox has become a valuable animal, zebu beef finding a ready 
market in Paris, and other circumstances paving comHned to’ make the 
herd the chief source of the wealth of the/Oolony, it is necessary that the 
breeding conditions should be improved. 


[1*5a] 
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To this end the author advises the re-organisation of the Veterinary 
Seivice, which at present is not in a position to control even epizootic 
anthrax, a disease killing at least ioo ooo zebus annually. 

He has been able to set on foot the building of a laboratory for the 
use of the Veterinary Services, and of a School for Assistant Veterinary 
Officers. 

In addition, a model farm has been instituted at Antsirabe to take 
the place of the old Iboaka farm suppressed in 1906. Many buildings 
have already been constructed, and as soon as the condition of the crops 
permits, stock for breeding purposes will be turned out on the farm land. 

1253 " A New Method of Selecting Milch Cows. — Maupas tt., in Journal d'A ncuiture 

pratique , Year I/XXXV, Vol. II, No. 33, pp. 151-152, Paris, Aug. ujz 1, 

The correlation, which according to recent researches, seems to exist 
between chest development and lactic secretion in cows, has long escaped 
the notice of breeders of milch kine, and instead of selecting for breeding 
such cows only as were generally symmetrical, it was at one time the 
fashion to choose animals in which the hind were far more developed 
than the fore quarters. Hence far from being considered as a defect, a 
poorly developed, or even narrow chest, began to be regarded as a beauty, 
while in the same animals a broad pelvis was another much admired 
characteristic. 

The method devised by D l Paul Schuppli, Director of the School 
of Agriculture and of Stock Breeding at Grabnerhof (Austria), for clas¬ 
sifying the animals to be registered in the Herd Book of the Society 
during the War has been applied on a large scale by the Grdbning Breeding 
Syndicate to the Pinzgau breed. Dike all such methods, it is bused on 
the general appearance of the animal, after which, this being the import- 
ant point, the width of the chest ib compared with the height at the 
withers. 

Each animal in which Ihc required characters of development are 
combined, is marked according to a very definite scale of points. The 
lowest mark that can be givin is 1, indicating that the chest width of the 
animal examined is x /$ of its height at the withers. When the chest meas¬ 
urement exceeds this amount (and is over % of the height at the withers) 
the cow is credited with another mark for each centimetre of extra width. 

As a rule mark 5, which denotes exceptional characters in tin* animal 
measured, is rarely given. Investigations carried out under the auspices 
of the Grobning Breed Society have shown, that very many cows were 
not credited even with 1 mark , and that such animals should be excluded 
from the Herdbook . 

The following Table gives some figures collected by Mayer, an agri- 
cftlturist of Oberstuttem before and after this method of selection was 
adopted, and theyseqn to confirm D 1 Schuppu’s views on the question. 
From 1916, May^r measure^ his cows in the manner prescribed by 
D r Schuppu, gnd in consequence, reduced the number of head in his herd 
to 9; but the latter were alf entitled to mark 5. 
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Year 

No. of Cows 

Average annual 
%m yield 

Average fat 
content of milk 

1912. . . 

. - 12 

* 

2 557 litres 

3.85 % 

1913. ■ • 

. . 12 

3065 

» 

4.01 

1014. • ■ 

12 

2914 

» 

I.03 

1915. ■ 

... 13 

2 866 

» 

4.29 

39x6. . 

... 9 

3 507 ' 

» 

3-97 

1917. 

... 9 

3 404 

» 

1.28 


It should further be mentioned, that 2 bulls belonging to Mayer 
and aged respectively 18 months, and 2 years, were marked 5 on their 
registration in the Herdbook. 

The milk yields due to the application of this method are all the more 
interesting, seeing that the animals kept by Mayer received absolutely 
no concentrates (cake, grain, etc.) and during the winter were given two 
feeds of hay, or the aftermath of the natural pastures only per day, while 
in summer, they lived entirely on the grass they cropped on the meadows 
belonging to the farm. 

Cows of the Pinzgau breed, reared on the mountains in Austria weigh 
400 to 450 kg., and yield from 1200 to 1700 kg. of milk only each year; 
the cows of the valleys weigh from 650 to 750 kg., and give from 2000 to 
2800 kg. of milk a year (Prof. Werner), but even these figures are below 
those‘obtained at Mayer’s farm. 

D l Schuppli and the Breed Syndicates of his district advise the adop¬ 
tion of the above-mentioned measurement method, but also advise an 
examination of the animals to see whether they are normal as regards 
width of pelvis, depth of chest, body length, etc. In this connection, 
the proportions fixed for the milch cow by Prof. Dechambre will bo 
of the greatest use (occipital-coccygeal length as compared with oblique 
circumference of the chest; the distance between the haunches as com¬ 
pared with width of skull, etc.). 

The author hopes that the new method of measuring described above 
will be tried in those districts of Prance which are especially interested 
in milk production. 

0 

1254 - Comparative Value of Hoot Ration and Silage for Daily Cows; Experiments 

in England* — Olobwbsaw, a. w., and Smith, F. C., in The Journal of ths Ministry 

of Agriculture, Vol. XXVIII, No. 7 > PP- 614-621, tables 2, figs. 2. London, Oct. 1921. 

In previous experiments it was found that a ration of 60 lb, of silage 
was equivalent to 60 lb. of mangolds and 7 lb. of straw chaff. There was 
very little difference in the amount of milk given by cows fed on the two 
rations. 

Since then it has been claimed that owing to the fact that silage con¬ 
tains considerably more albuminoids than roots, it*should be possible to 
reduce the quantity of expensive concentrated food iCd when silage is 
being used. * 

Experiments were carried out in the Eastern Comities of England, 

[1263-1SS4} 
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where the system of ensilage has made great progress daring recent 
years (i). 

It appears from the results obtained that 60 lb. of oat and tare silage 
+ ro lb. barley straw chaff + 14 lb. kale (Marrow stem) + 4 lb. mixed 
concentrated foods (equal weights of decorticated cotton cake and dried 
grains), give about */e of a gallon of milk per cow less than 60 lb. of mangolds 
fed with the same quantity of barley straw and kale, but double the amount 
of concentrated foods. That is to say, 60 lb. of silage is not equal in milk 
producing capacity to 60 lb. of mangolds + 4 lb* of concentrated foods. 

However as regards the cost of the silage ration in the production 
of milk, this was ®/ 4 d. per gallon less than that of the root ration. 

1255 - Meet Exerted Upon Milk Production by the Age of the Cow at the Time of 
First Calving (2). Researches Made in Germany. — 1. Spann (Weihenstephan, 
in Deutsche LandwirtschafiUche Tiertucht , Year XXV, pp. 261-262. Hanover, June 
1921. — n. Wolf, in Suddeutsche Landwirtschaftfiche Ticrzucht, Year XVI, No, to, 
pp. 109-110. Munich, May 1921. 

I. — This question has not hitherto been made the subject ot 
much careful investigation in Germany, and the results so far obtained 
do not allow of any definitive conclusions. The author with the view of 
making a contribution to the study of the problem, has examined and 
elaborated bis observations made on 709 East Frisian cows, the figures 
being given in Table I. 

Tabi*e I. — Effect Upon Milk Production oj the Age of the Con 
at the Time of First Calving. 


First calving at 2 years of age First calving at 3 years ot age 



Successive 

\ 

l 

Successive 


No. of Cows 


Mill: yield 

1 No. of Cows 


Milk yield 


| ages 

| | 

I 

j 

ages 


years 

1 ** 


years 

k* 

21 

4 

3628 

*7 


3380 

35 

5 

■ 4*43 

X 4 « 

% 5 

3783 

19 

6 

4399 

xx8 | 

1 « 

4x30 

12 

7 

50x7 

106 1 

1 7 ! 

1 4500 

12 

8 

4922 

84 

8 

4788 

5 

9 

447 * 

1 5 * 

1 <> 

, 47$* 

3 

to 

. 5198 

30 

10 

4796 

X 

XX 

3950 

241 

I XX 

1 4739 

2 

12 

4550 

1 *4 

12 | 

1 4784 

2 

14 

4460 

9 

*3 

4182 

r 

16 

2510 

■— 

—— 


Average us 

_ • 

m 

Average 

1_ 

Average *$« 

— 

Average 43?7 


(x) See R. Aug. 1916, No. 880. (Ed.) 

[KS 4 - 1 MS] 




CAmB 


1593 


II. — Researches made on Allgau cattle, and confirming the truth 
of Prof. Spann's statement that the nearer the cows approach the dose 
of their growing period, the greater is the average amount of milk they 
yield: this is shown by Table II. 

Tabus II. — Effect of the Age of Cows on Milk Yidd. 


Age of cow at lost cal vim* 

No. of cows 

observed 

Annual 

yidd of milk 

l 

kg. 1 

Average number 
Fat of 

lactation periods 

% 1 

Up to 28 months . . . . 

30 

2845 

3.8 

2.5 

From 29 to 30 months. - . 

646 

2847 

3-7 

2.9 

From 37 to 40 months. . . 

396 

2885 

3-69 , 

2.7 

The relatively high milk yield of the 30 cows 

belonging to the first 


group is explained according to the author by the fact that they came 
from farms which were above the average, and in such cases the per¬ 
formance of elite parents comes into the reckoning; the animals had 
moreover grown excessively fast. 

Spann and Wouff do not however consider the results obtained as 
absolutely conclusive, but think that investigations of this nature should 
be carried out on a much larger scale. 

1256 - Results of the Butter Competition at Dieppe, France, In 1921 . — hAxoxmovx 

(Directeur des services agricoles de la Seine-Inferieure), in Journal <T Agriculture prati¬ 
que, year 55, Vol. II, No. 33, pp. 150-151. Paris, August 20, 1921. 

The Butter Competition held this year on the beach at Dieppe is 
one of a series that the Central Agricultural Society of Seine-Inf6iieure 
has organized since 1906. 

The results obtained confirm those of previous competitions in so 
far as they prove the need for a careful interpretation of the results of an¬ 
alyses of milk production. 

The differences between the milk yield of different cows were some¬ 
times most striking. 

One kg. of butter was made from 16.215 kg. of milk given by one 
cow, but 26.659 kg. °f milk were required in the case of another. 

The variations in the fat content of the different milkings were also 
very marked. 

With a general average of fat of 45 gm. per litre on the first day of 
testing, and 34 gm. on the second hi the midday milkings, the fat content 
ML to 33.4 gm. per litre the first day and 30.3 gm. the second day, to rise 
again in the evening milking to 46.9 gm. and 48 gm. respectively. 

The variations were still more noticeable in different milkings of the 
same cow, and even in the milk taken at tlTe same hou?on different days. 

A 

(2) See R. Oct. 19x6, No. 1049 and jR. April 19x7, No. 345 (£&) 
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Thus one animal, an excellent butter producer, gave the fir^t day, 
milk containing only 9 gm. of fat in the morning, 66 gm. at midday, and 
38 gm. in the evening, but the fat content of the milk next mo mini; wa< 
18 gm. In the case of another cow, the fat content of the milk was 3 
times below 20 gm. (morning milkings) and 6 times above 70 gm. (midday 
and evening milkings) ; the maximum being 85.5 gm. 

As regards butter yield, all the cows placed in the first classof the se¬ 
cond section (cows that had all their second teeth), produced 3.039 kg. 
of butter in 48 hours; the second and third class animals gave respecti¬ 
vely 2.944 kg., and 1.029 kg- 

Nine cows gave an average of over 1 kg. of butter per 24 hours and 
the maximum milk production was 68.200 kg. in 48 hours. 

The Competition also proved once again that perfect symmetry and 
exceptional milk-yielding capacity can be combined in the same animal. 

All the cows entered for the milk and butter yielding tests of the Cen¬ 
tral Agricultural Society of Seine-Inferieure have also to pass the sym¬ 
metry tests, and the prize is awarded to the animal classed highest in 
both lists. 

At Dieppe, however, the prize was carried off by a cow classed third 
in the butter competition, and second in the symmetry competition. 

The following Table gives the general results of the comj)Ctition. 

General Results of the Butter Competition at Dieppe in 1921. 


• 

No. of 

Milk production per 

24 hours 

Butter 

production i>or 

W< ight 
ol milk used 

Classes 

Prize winners: 

animals 

1 i 

weight 

kg. 

volume 

litres 

24 hours 
(gross weight) 

1 

to m.Uce x kg. 

ot butter 

kg. 

First .. 

• • 1 ' 

1.3 X 3 I 

« 755 

' 038.50 

ao.503 

Second. 

• • 18 , 

22 29T 

2 r 083 

I 072.33 

20.787 

Total. 


‘173 

18980 

038.85 

2< »-7 | 1 


All the cows takms, part in 
the competition: 


Fixst. 

8 

13 I 3 i 

1* 755 

O38.56 

20.50 ^ 

Second. 

24 

20 560 

1990*1 

9O0.20 

21.112 

Total. 

__ 3 Li 

18 703 1 

18 i8.| 

« 7'>-7 0 

21.258 


When these results are compared with those of the last oomi^tition, 
which was helff at Yvetot in 1914, a perceptible improvement is noticed 
in the amount of butter made in proportion to the milk supplied. 

^ This year, at Dieppe, the average for aU the animals competing tfas 
1 kg. of butter from 21.258 kg. of milk, whereas at Yvetot in 1914,23.971 kg. 
of milk were needed fn order to obtain 1 kg. of butter. 

The excellent*results obtained by the breeders of the Seine-Inferieure 
are chiefly due to the efforts If the Milk-Testing Syndicates, and must be 
attributed to their daily tests, combined with patient and strict selection. 

[*«•! 
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Most of the cows taking part in the Butter Competition were, in fact, 
chosen from the elite animals registered by the two great Milk Testing 
Syndicates of Seine-Inferieure: the Normand-Cauchois Syndicate founded 
in 1908, and the Pays de Bray Syndicate dating from 1912. 

It is much to be desired that such useful organisations vshould increase 
in number in all cattle-breeding districts. 

1257 - Milk and Butter Competition at Meknes (Morocco) In 1921. — Rtvue a Nicole 

de VAfrique du Nord> Year XIX, No, 106, p. 254. Algiers, August 12, 1921. 

Milk and butter competitions were held at Meknfcs for the first time 
in 1916, and have taken place annually since that date, with the excep¬ 
tion of 1920. 

The main points in the organisation of these competitions are as fol¬ 
lows : they last 48 hours; the cows are brought to the place appointed, 
on the day before the competition opens, and the inferior milkers are 
weeded out by a preliminary test, and sent back, thus the maximum num¬ 
ber reserved for the actual test is reduced to 40 or 50. 

During the two days of the trial, the cows are milked at 6 in the 
morning, and at 5 30 in the evening. The milk is carefully weighed each 
time, and its fat content estimated by the Gerber method. 

The sum awarded in prizes at each of these competitions is 1200 francs. 

In 1921 there were 17 competitors. 

During the two days' trial, the mean maximum and minimum milk 
yields were respectively 8.957 litres, and 6.050 litres. The average daily 
milk production of the 17 cows, which were the property of 13 natives, 
was 7.560 litres per head. 

In 1919, the average was 7.600 kg., or practically the same, though 
there were 20 competitors. 

In 1916, it was 5.95 kg. per head and per day, but the competing cows 
numbered 40. 

At the 1921 Competition, two cows belonging to Europeans gave 
respectively n litres and 9 litres a "day. 

According to the Gerber test, the maximum butter production was 
560 gm. in 24 hours for a cow placed in the fourth class at the quantity 
milk testing which had yielded during the 2 days an average of 5.612 li¬ 
tres daily. 

The minimum (220 gm.) was produced by a cow giving an average of 
6.287 litres a day. The average for all the 17 competing animals was 
39 gm. per head and per day. 

In the case of the best butter producing cow, ikg. of butter repre¬ 
sented 15.350 litres of milk, and in that of the worst, 28.570 litres. , The 
average for the 17 cows was 24.160 litres. 

1258 * Pig-Breeding in the Colony of Erythrea. — Taraotdsto g. b., (Osservatorfo zoo- 

tecnico della Colonia Eritrea, Asmara), in AUemmenti , Vol. II^No. 10, pp. 306-309, figs. 4 

Palermo, October x, 1921. * * 

In the Colony of Erythrea, the settlers'‘are engaged in domestic pig- 
breeding, keeping 3 or 4 animals both for their own use and for sale. 
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Until January 1921, there was, at Sembel (Asmara), a large pig-breeding 
farm belonging to the firm of Torrigiatd, and annexed to a Canned Meat 
factory with a branch establishment at Debarea. 

The Caserta breed is the one chiefly represented ; it is well acclimatised, 
and has the usual characters denoting hardiness; long rather large, head, 
small almost straight ears; black coat and silky mane ; somewhat slow in 
fattening, especially if the animals are kept at grass; meat very delicate; 
sows very prolific and excellent mothers. 

This breed has become quite acclimatised and does not suffer at all 
from the altitude or climate of the plateau, whereas nearly all the re¬ 
cently imported animals suffer much from the change and often die. 
The author has also found that pigs bom on the plains of Erythrea, if 
transported to the plateaux, are subject to various diseases, especially 
to those affecting the respiratory organs. 

The author advises selection in preference to crossing as the beet- 
means of improving the pigs in the Colony. Crossing should only be 
effected experimentally with great care, and on a small scale, unless suc¬ 
cess justifies bolder measures. The Bureau of Colonisation has imported 
some boars from Reggio Emilia (Italy), but their progeny have not proved 
successful. 


1259 - Some Feeding Tests with Pigs in Australia. — Pekxins, a. J., in The Jourm 

of the Department of Agriculture of South Australia , V 61 . XXIV, No. 12, pp. 981-987, 

7. tables. Adelaide, July 1921. 

THE NUTRITIVE VALUE OF PIG MEAL AND PIG COMPO (WASTE PRODUCT 
MEALS SOLD BY THE METROPOLITAN ABATTOIRS BOARD) (l) AS COMPARED 

with that op seim milk. — In these tests which lasted a fortnight, 12 
yonng pigs were taken and divided into 3 groups. The animals received 
the daily rations given in Table I (page 1597). 

In feeding value, % lb. of pig meal, or of pig compo conesponds 
with 5 y 2 lb. of skim milk; the nutritive unit of these two meals is 
slightly cheaper than that of skim milk. 

The mean daily increases in live-weight of the different groups from 
January 24 to March 6 were as follows: 

1) Barley and skim milk: Group A, 0.87 lb. — Group B, 1.02 lb. — 
Group C. 1.35 lb. 

2) Barley and pig meal: Group A, 1.24 lb. — Group/J, 0.73 lb. — 
Group C, 1.33 lb. 

3) Barley and -pig compo : Group A , 0.85 lb. — Group B, 1.07 lb. — 
Group C, 1.08 lb 

It will be seen from the above results that the two meals in question 
scie very effective substitutes for skim milk when the latter is not available, 
and that any farmer with no milk at his disposal, who grows grain, can 
rear healthy yojpg Jigs. ^ 

(1) See X. May 1921, No. 544. (&*•) 
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Table I. — Daily Ration (in lb.) Fed io Young Pigs 
between January 24 and March 6 . 


January m-Feb, 6: 

Barley 

I . 

Pig Meal 

Pig Compo 

Group A .. 

• , 1*5 

2.50 

— 


» B . . 

■ 1.25 

1 — I 

0.23 


» c.. 

February 7-20: 

• I 1.59 

1 


0.23 

Group A . . 

* I 1-59 

1 - 

0.23 


» B. 

a C. 

February 21—March 6: 

• 1 1.59 

1-93 

| 

'| 2-50 


0.23 

Group A. 

• | 1.93 

1 — 


0.23 

» B .. 

1.93 

2.50 

— 

1 

» C. 

2.27 


1 0.23 


II. — Results 

O# FEEDING 

sows on their litters (until the 


YOUNG FIGS WERE WEANED), WITH BARLEY AND WITH BARLEY + ABAT¬ 
TOIR MEALS (FIG MEAL OR PIG COMPO) RESPECTIVELY. — For these 
tests only 3 sows could be procured so that the results summarised in 
Table II cannot be regarded as definitive, taking into account the influence 
of individual temperament, etc. * 

The litter of sow A fed on barley alone, although containing one 
piglet less than that of the sow to whose ration pig-meal had been added, 
attained, during the period of 63 days, mean daily individual increases of 
o. 27 lb. only as against increases of 0.41 lb. for the litters of sows supplied 
with pig-meal and pig compo respectively. 


Table II. — Feeding Sows on Barley' 
or on Barley + Abattoir Meals Respectively . 




Sow A | 

| Sow B 

1 Sow o’ 




Barley+1% Barley+xft 



Barley only 

lb. pig 
meal daily 

compo daily 

Nifmhf»r nf slgletfe. - . t . . # . T . . 


8 

. 9 

! 8 

Original total weight of piglets . • - 


16.391b. 

18.461b. 

2l.29lb. 

Mean original weight per head . . . . 


2.05 

2.05 

2.66 * 

Total weight at weaning. 


| 77-79 

123.83 

W 544 

Mean weight per head at weaning 


9 - 7 r 

1 13-76 

1442 

Total increase in weight (63 days) 


61,41 

1 -05.2^ 

94.3:5 

Mean increase per head (63 days) 


7.68 

1 n.71 

11.54 

Mean increase per day . 


0,12 

1 0.19 

O.XQ 
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The results are equally satisfactory from the point of view of cost of 
production. When pig-meals formed part of the ration of sows on lit¬ 
ters, the young animals developed more rapidly than when the sows re¬ 
ceived barley alone, and the cost of the feed per 1 lb. increase in live weight, 
was from 3 / 4 to 1 d. less when barley only was supplied. 

CoNcitfUSiON. — Provided the composition of the pig meal and pig 
compo is always the same as that of the products now prepared by 
the Metropolitan Abattoir Board, the following daily rations may be 
recommended. 

1) For Sows on Average Litters . — 6 % lb. of crushed barley 
+ 1 % lb. of pig meal, or pig compo. The daily allowance of barley 
should be increased each week by about 1 % until weaning time. 

For Young Growing Pigs: 


Live Weight 

Barley 


Pig Meal 

50 

lb. 

2 

lb. j 

lb. 

60 

1 

2 

» 

S/8 

70 

» | 

3 

» 

a/* » 

80 

» i 

4 

» 

s/s » 


1260 - Experiments In Hogging Off on a Mixture of Maize and Soya in Indiana (United 
States). — Wiley, I. R., in The Breeders* Gaxette, Vol. t,XXIX, No. 22-2062. Chicago, 
June 1921. 

Experiments carried out at the end of 1920, on 20 farms in Indiana, 
The work was done in close collaboration with the Purdue Extension De¬ 
partment. The, total number of pigs used was 1524: the results obtained 
are given in the following Table. 




Averages 

Minima and maxima 

Duration of the « hogging-off» period . 

days 

45 

21 to 

87 

No. of pigs kept per farm. 

kg. 

76 

27 ft 

182 

Initial live*weight. 

» 

45-99 

S| ft 

79.63 

Final live-weight.. 


77.45 

37.14 » 

U5.80 

Increase in weight per day and per head 
Amount of maize consumed during 

» 

0.70 

O.33 » 

x.32 

hogging off period .. 

ft 

17b I 

0,59 i 

3*33 

Yield of maize per hectare. 

Increase in weight of pigs per hectare of 

» 

337 « 1 

15.68 ft 

47.05 

forage crop. 

Increase of weight of pigs per 100 kg 

» 1 

590.60 

385.41 » 

846.89 

rof maize consumed. 

ft 

17.72 

«.J 7 » 

28.58 

Cash return per quintal of maize consumed dollars 
Amount of shelled maizes required to 

3.53 

2.30 ft 

5*67 

produce 100 kg increase in live-w^ght 
Cost of food required to produce 100 kg. 


403.67 

248.65 ft 

6x3,68 

increase in weight ..f . 

dollars 

8.27 

5 . *4 » 

13.61 
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The great variations in the increase in live weight and the amount 
of forage consumed may be attributed chiefly to the following causes: 
the difference in the weight and vigour of the animals when they were 
turned out; differences in treatment before turning out; the method of 
treating the pigs during hogging off. 

Thus Co young pigs which weighed on an average 24.04 kg. when 
turned out, consumed 586 kg. of maize for 100 kg. of increased live-weight. 
At the current price of 1.58 dollars per quintal of maize, the production 
cost of 100 kg. increase in live-weight amounted to 9.24 dollars. On the 
other liand, an increase of 100 kg. of live-weight can b# 5 btained at the 
low cost of $5.74 if 37 young, strong, rapidly growing pigs with an average 
initial weight of 51.26 kg, are turned out to feed for 26 days. Their ave¬ 
rage weight at the end of this time will be 82.1 kg., which means an in¬ 
crease of 1.18 kg. per head and per day. 

A good way of preparing pigs for hogging off on a mixture of maize 
and soya is suggested by Shrader, Union Company, Indiana. The lit¬ 
ters are farrowed between the last week of March and the middle of April. 
The sows are fed on ears of green maize (milky consistency) and a mash of 
ground oats and wheat meal. The piglets which remain with the sows 
until 10 weeks old are given hulled maize from the 5th week. Later a mash 
of wheat meal is added to the maize. After weaning, the young pigs re¬ 
ceive ground oats and barley, as well as a mash of wheat flour and a 
limited amount of green maize cobs. 

This ration (2.5 kg. of food per 100 kg. of live weight) together with 
a liberal supply of clover and plenty of water and shelter produces strong 
quickly-growing pigs in good condition and reduces the cost of the live- 
weight gains during the maize and soya period. 

This period lasted from September 1 to October 23 on the different 
farms. The cheapest live-weight gains were obtained when the pigs 
could feed on maize-gmin which was nearly ripe and had lost its milky 
consistency, and on soya which was still to a large extent green, though 
the pods were beginning to turn yellow. 

The soya is eaten more readily and gives higher returns when the 
beans are not yet ripe. Thus the maize and soya crop should ripen at 
the same time. 

Experiments have proved that in the northern third of Indiana, the 
soya varieties ripening with the maize are Ito San and Early Brown, 
and Ilollybrook in the centre and south of the State. 

In order to prevent the digestive troubles that may result from put¬ 
ting tlic pigs suddenly on a diet of fresh maize, it is customary to give the 
animals 1 to 2 cobs a day at first, and then gradually to increase the 
number till the maize forms a full ration. 

m 

1261 - Wild Mwihot as a Pig Food in Brazil. — IyOPES o., in Sccrelaria da A&iwtiura, 

C ommetcio Pobnts publican do Esin do do Sdo Paulo, Boletm do Aipicuttvra, Series 22, 

Nos. 1 and 2, pp. 16-17. SSo Taulo, January February, 192#. 

The roots of the wild manihot (or Manioc), contain a white, milky 
juice which is very poisonous when fresh/on account of the presence of 


[im-isci] 
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hydrocyanic acid. This acid can however be very quietly removed 
by fermentation, boiling or drying in the sun, and roots thus treated may 
be fed to stock without risk. They can also be given fresh, especially 
to pigs, provided that neither the cortex, nor the adherent soil is removed, 
for the cortex and soil act as antidotes to the poison. 

If animals have swallowed fresh manihot juice, they should at once 
be dosed with whey or a solution of sugar-cane molasses. 

D r I/ANNA, of the Thank-Ba Agricultural Station, has used, salt, 
wine, and ipec^jjkanha successfully in the case of ruminants. Capsicums 
soaked in rum|pfe given to human beings suffering from manihot poi¬ 
soning. « 

1262 - Scheme to Improve the Utility Value of Poultry Stock, In England. — The 

Journal of th^Rfynistry of Agriculture, Vol. 2 CXVIH, No. 7 , pp. 583-5*4. London, 
Oct. 1921. 

With the object of providing small holders, etc. with stock of good 
quality at reasonable prices, and thus of improving the utility value of 
the poultry stock, the Ministry of Agriculture has instituted a scheme for 
the distribution of sittings of eggs and day-old chicks. The number of 
eggs distributed in 1921 was over 104 000, being a slight decrease on the 
figures for 1920 (118000), but an increase of nearly 100 % over those 
for 1919 (53 000). The number of day-old chicks distributed was nearly 
38000, an increase of about 17000 over the previous year and 35000 
above the figures for 1919. 

The total number of stations engaged in the work of distribution 
is now 256, compared with 172 in 1920 and 163 in 1919. The number of 
ducks* eggs distributed was nearly 1500. A beginning was made with 
the distribution of ducklings, over 200 being distributed by 28 stations. 
The scheme is administered by local authorities. 

1263 - Capons Versus Cockerels for the Market in the United States.— Waits, r. n. f 
in The Maryland State College of Agriculture, Agricultural Experiment Station, Bulletin 
No. 235, pp. 119-131, 9 figs., 2 tables, bibliogiaphy of 17 works. College Park, M. I)., 
March 1920. 

With a view to obtaining definite figures showing the relative size 
and rate of growth of capons and cockerels, the author carried out exper¬ 
iments in 1919, at the Maryland Agricultural Experiment Station. Forty- 
two White Plymouth Rock cockerels, all hatched on March 28 in the same 
incubator, were divided into two groups as nearly equal as possible, as 
regards health and vigour. On May 30, one of the groups was caponised. 
The two groups were kept entirely separate, and their gain in weight and 
the food they consumed were recorded. 

m Until October 1, both groups had access to poultry yards measuring 
15 ft. x 125 ft. and after that date, they were confinedopen-front 
houses I 5 *ft. x f 5 ft. in si^p. 

Until January 16, the following dry mash was fed to both groups 
ad libitum : bran 100 lb. —* wheat middlings ioo lb. — beef scrap 
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30 lb. — bone meal 5 lb. — salt 1 lb. A mixture of white maize and 
wheat was also given as a scratch feed. From January 17, the follow¬ 
ing fattening ration was fed: Maize meal 100 lb. — wheat middlings 
30 lb. — beef scrap 20 lb. — lucerne meal 30 lb. — salt 1 lb. — and in ad¬ 
dition, wheat and yellow maize were given twice daily. 

From May 28, 1919 to February 7, 1920, the average feed eaten 
(mash + grain), by the capons and cockerels respectively was 63.28 lb. 
and 62.00 lb. and the gains made were 6.66 lb. and 5.66 lb. 

It was found that during the second period (January 17 to February 
7), a less amount of food was required. The author suggests that this may 
probably be due to the vitamines which are said to be present in lucerne. 
Another possible explanation may be found in the higher vitamine content 
of yellow maize as compared with that of the white varieties (1). 

A table giving the money gam or loss shows that at the present mar¬ 
ket price (average for period May 28, 1919 to February 7, 1920 : 4.02 
dollars for capon weighing on an average 7.76 lb.), it does not pay to grow 
these birds if yarded and all the feed purchased, for present prices only 
just cover the cosl of rearing. A fair profit can, however, be reasonably 
expected, if they are reared 011 a farm where they can range at will and 
pick up a fair proportion of their food, the balance of the ration being made 
up by grain of inferior quality, and feed. In dressing, capons lost 6 % 
of their weight. The live cockerels lost about 2.6 % of their weight 
during transport. 

1264 - The Effect of Eleetrie Lighting and Climate on Egg Production’ in Canada. — 

Hcrkter, M. C., in The A «ricultural Gazette of Canada, Vol. VITT, No. 4, pp. 446-448. 

Ottawa. July-Aug. 1921. 

In the report on the Poultry Husbandry Department of the Manitoba 
Agricultural College (Canada), a description is given of the work carried 
out by the " poultry plant ” branch. In addition to other work still in 
progress, experiments have been made concerning : 1) the effect of electric 
lighting on egg laying; 2) the effect of climate 011 the annual egg production. 

I. — Experiments on Effect of Electric Lighting- on Egg 
Laying (2), — These experiments extended over 3 winters with White 
Iyeghoms and Barred Rocks. The results obtained clearly show that the 
use of electric light possesses certain distinct advantages for winter laying ; 
the use is limited to the months of October to December, but the birds 
whose quarters arc lighted lay many more eggs for which higher prices are 
paid, and the total revenue lor the year is far superior to that expected 
from birds not subjected to light. 

II. — Effect of Cijmatk on Egg Production. — Experiments 
made in co-operation with the Poultry Department of the North Carolina 
Agricultural College at West Raleigh (U. S.). In August 1919, 25 
White Leghorn pullets belonging to a heayy laying strain were sent to 

(1) Sue R. June 1940, No. 616. (Ed ) ^ 

(i ) See H. lft>b. 9i<)> No. sii. [Fd.) 



1602 


roWPKY — S^ICUI/DUim 


West Raleigh; 25 pullets of the same age were received lor the Mani¬ 
toba Service. Both pens were fed exactly alike; the climate was the only 
difference. The appended Table shows the number of eggs obtained 
each month of the year beginning November 1, 1919 and ending No¬ 
vember 1,1920. 

The difference in favour of the North Carolina climate was 633 eggs or 
an average of 25.3 eggs per hen more than Manitoba. The observations 
made during this experiment encourage the hope that it will lead to quite 
an elaborate system of co-operative experimental work between the poultiy 
departments of the different agricultural colleges and result in much closer 
co-operation than has existed hitherto. 


Egg 'production for each month of the year . 


Montlis I Manitoba 

November 1919.I 232 

December 1919.| <)i 

January 1920.j 

February » .*. 205 

March » 366 

April » . 3 \5 

May » 3 tJ 9 

June » 3 2 ° 

July * . 1 55 

August » 2X2 

September » . . T . 77 

October » 4 

Totals ft 537 


North Carolina 


X 50 

209 

*15 
207 
* 5 * 
4 55 
462 
331 
3«3 
309 
Jit) 

*5 
3 17 * 


1265 - Variation in Fecundity of Domestic Fowls in Relation to the Number of 
Oocytes m the Ovary. — See No 1243 oi this y& 

1266 - Silk Producing Insects of the Republic of San Salvador: Eutachyptera 
psidii and Roihschildia jorullo* - - Caldi ron Sin tit ns ta de A mat Ultra 
Tropical , Qrgano dc la Direcctdn ^cneral dc AMatUitru e IwlusUht de la HepMua dt HI 
Salvador, Vol I, No. x, pp. <;-x! Jig^ 4. Ban Salvador, Janunty 

Among the various silk-producing insects in the Republic of Han Sal¬ 
vador, the author mentions the Dasiocampid, EutaUiyptera psidii Halle, 
ayd the Attacid, Roihschildia jorullo Westw., as capable of attaining a 
certain economic importance. 

Eutaohyptera (Mitanastria) psidii lives wild in the oak-woods* of the 
hills surrounding' Ciudad Barrios, Department of Sail Miguel. The spe¬ 
cies is eminently gregarious, baking largo nests of white silk that liousc 
the colony. 

[ 1204 - 1260 ] 
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In the “ patio de ensayos " (experiment court), of the Agricultural 
Control Department the author fed the insects on the leaves of the guava 
(Psidium Gitayava). 

W. Schans, of the United States National Museum, informed Cal¬ 
deron that he has often seen them living in a natural condition on guava 
plants in the temperate zone of Mexico. The author has also fed the 
larvae, as soon as they were hatched out, on close-headed cabbage; he 
was able to accustom them after a time to guava leaves. When the co¬ 
coons have been perforated, the bags of silk can be carded. Each female 
insect lays 250 eggs, and from 23-27 days after opposition the larvae 
emerge; they are about 7 mm. long, and cast their skins several times. 
The species is univoltine. 

RothscJnldia jorullo makes open cocoons that shine like silver. In 
his breeding experiments, the author was unable to obtain a single moth, 
for all the chrysalids were attacked by a parasite called " mosca negra ” 
[Belvosia amlis Macq.). 

1367 - The Influence of the Incubation Temperature Upon the Retention of the 

Bivoltine Character (1). — Mollo A (Istitutobacologico della R. Scuola Superiors di 

Agricoltura. di Portid), in Informaxioni scrichc, Year VIII, No. 17, pp. 357-259. Rome, 

September 5, mar. 

It is well-known that bivoltinism is a very variable characteristic. 
The bivoltine breeds of silkworms of the F^r East, on being introduced 
into Europe, tend to become univoltine, and the univoltine breeds that 
have been imported into Madagascar have become polyvoltine. 

Toyama (On Certain Characteristics of the Silkworm which are Appar¬ 
ently Non-Mendelian, in Biolos'isches CentralblaU , Vol. XXXII, No. 10) 
states that voltinism is easily affected by temperature during Ihe embryon¬ 
ic stage. From silkworm eggs exposed to about 8o° F. (about 26.6° C.), 
moths were obtained all of which laid univoltine eggs, whereas if the 
eggs were kept at about 65° F. (about 18.3° C.) the moths laid either bi- 
voltinc or univoltine eggs, 

Hie author, having experimentally tested Toyama’s .statements, 
found them to be correct in the main ; bivoltinism is retained by incuba¬ 
tion at 18° C; it is less certain tliat this character is lost by raising the 
incubation temperature to 25 0 C., for probably other factors also come 
into play. With an incubation temj>erature of 18 0 C. the number of 
bivoltine caterpillars was 96.9 %, but only % when the temperature 
was a>s high as 25 0 C. 

Moths laying non-bivoltine eggs in the rearings from eggs incubated 
at 25 0 C., were those that emerged latest from the cocoon. It has also 
been ascertained that bivoltine eggs become coloured 2 or 3 days only 
before batching, while those that have lost the bivoltine character assume 
a violet-grey hue 3 days earlier. * 

* • 

(:) Sc*e R . Oct. ioi7» No. <m<>> R. Nov x<)i7>^o. 1050 ; R. Jan. 1918, No. 75 ; R 
Pcb 19x8, Nos. 197 and xyH; R May roiy, No. Gj7; R. July-Aug 1930, No. 786. (hd) 
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126S - Practical Synopsis of the Different Breeds of Dogs. — zwadmjpoel tc , in Anwtk s 
ck Medechic vtttorinctirc, Year 56, No* 6 , pp. 264-267. Ixelles-Bru^sels, Jmie 1921. 

The author makes a preliminary division into : I. breeds with normal 
proportions; II elongated breeds; III. thickset breeds; IV. breeds of the 
basset type; V. other breeds. The first 4 giotips are subdivided according 
to: a) height; b) shape of muzzle and tang development: c) ears, eye, 
coat, tail* Such are the characters distinguishing the breeds as given 
in the annexed table (see page 1605-1608) 

FARM ENGINEERING. 

1269 - The Water-Balsing Machines and Motor Engines Most Suitable For Land- 
Drainage Plants. — Carbonaro D. (Civil Engineer), in Giornalc del Gemo Civile , 
I. Ycai I/VIII, pp 2^7-^61, figs. 16 Rome, May 31, 19 w ; IT. Yeai J,IX, pp. 409-439, 
figs* 21. pp 469-490, figs. 22 to 31, July 31 and August 3T, 1921. 

In his first article, the author refers to the methods which he consid¬ 
ers the best to adopt in choosing water-raising engines for land-drainage 
plants. In the second, he describes the motor-engines used fox drainage 
purposes and the requirements they must satisfy. The examination of 
each of these engines is preceded by an explanation of the mechanical 
principles upon which its construction and mode of working are based. 
He also gives a shoit description of the types of engines suitable for drain¬ 
ing land. This summary contains much practical information and should 
be a useful handbook both for students and engineers. 

I. — The best water-extracting engines for land-drainage plants 
are those in which the chief water-raising part operates with a free rotary 
movement in the water. 

In such machines the fixed and moveable components are extremely 
simple and can extract large quantities of water at reduced sj>eed, and lienee 
with regular and steady motion. To this class belong: a) water 
wheels with buckets; b) watei wheels with float boards; c) water-raising 
turbines and centrifugal pumps. The latter will lx? in future the water¬ 
raising machines par excellence for drainage plants. 

The author describes in detail the special conditions under which 
water extracting machines have to work: 1) the constant removal of turbid 
wafer, and especially of aquatic plants — 2) the great variation in the 
depth of the water between the periods of the highest level and t hose towards 
the end of the process; 3) the destruction of the metallic parts by the 
corrosive action of turbid water, Some means of preventing litis trouble 
are suggested. 

The author is of opinion, that the machines giving the best results 
in raising water during drainage operations aie water-extracting tur¬ 
bines and centrifugal pumps with vertical axis, next coming centrifugal 
pumps with horizontal* axis. 

The latter, usually provided with a siphon, are suitable for low 
powers (not above 150, and inferably too HP.), foi fairly clear water, 
and changes of level not exceeding 4 m. In such conditions, their delects 
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i Practical Synopsis of the Different breeds of Dogs [concluded), 

C . Small I z Bat-eared. I Derived from Bull-dog. I French Bull dog. 



v. «ther breed*: hairless do& edible dogs, fur dogs wandering dogs, wild dogs. 
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in working are of little importance, and are set off by their greater simpli¬ 
city, low cost of installation and easy means of upkeep. In the case 
of water containing much sediment, in which the differences in level are 
above 4 m., the HP. required to work the pumps would be veiy high 
and the cost excessive. 

For very small plants (20 to 25 HP.) where it is wished to lessen 
the work of supervision as the force is limited, turbines succeed the best, 
for they reduce the cost of supervision and do not need any starting tip. 
This conclusion might appear to warrant a return to the old water-raising 
apparatus, in which after water-wheels had been given up, the work had 
to be done at first by means of submerged turbines with a yield never 
exceeding 65 %. 

It might also be objected, that the continual submersion of the tur¬ 
bines gives rise to high maintenance expenses ; that it is not easy to keep 
the axis perfectly vertical in buildings subjected to the vibration of the 
machines and erected in alluvial soil in the process of hardening, that the 
use of check sluices in the discharge canal necessitates costly masonry 
work ; that the check sluices often do not shut closely enough to prevent 
the introduction of marsh plants or detritus, a defect which may also 
be due to the sinking of the masonry, etc. These objections however dis¬ 
appear if we consider that: 1) the modem construction of water-raising 
turbines, thanks chiefly to the introduction of the diffuser, has increased 
the return to a figure equal to that obtained with the best centrifugal 
pumps (70 to 80 %); 2) in addition to the great advantages just mention¬ 
ed, the supposed up-keep difficulties can be turned into means of real 
economy, if the plant is well studied and the work perfectly executed, 
so as to avoid the necessity for repairing the submerged parts, valves 
and the adjustment of the shaft, as well as any danger of the masonry 
subsiding : the work of supervision would by this means be greatly light¬ 
ened ; 3) the installation expenses are not greater than in the case of 
vertical pumps and in large plants they might even be less than for 
horizontal centrifugal pumps. 

Iti future, the use of turbines or vertical centrifugal pumps is likely 
to become general, for excellent results have been obtained with them 
in large drainage plants; in this connection it will suffice to mention 
the extensive drainage operations at Codigoro (Province of Ferrara) the 
refitting-docks of Venice and Taranto, and the great draining works car¬ 
ried out by the Escher Wyss Firm oi Zurich, 

Finally, the author describes the Humphrey and " Stereophagus M 
pumps. These are based on principles differing entirely from those de¬ 
termining the construction of the apparatus previously examined, and 
being suitable for large water surfaces and small differences of level, ifr 
is probable that they could be used for drainage. Carbonaro concludes 
by giving a list of the manufacturers of the best and most generally used 
drainage pumps. 

II. — As hydraulic motors (which are difficult to use at the lowest 
leyels of the land to be drained), must be excluded, the motors that 

(.*«»] 
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can be used in water-raising plants are of 3 types: steam, internal 
combustion and electric. The author gives a detailed study of these types, 
and in such order, that each machine described is mote suitable for drain¬ 
age purposes than the one previously mentioned. 

Steam Engines . — According to the author, 1 x>ilers with small water 
pipes should not be used : the apparatus is complicated, costly ami entails 
heavy installation and maintenance expenses for wliicli the advantage 
of rapid evaporation does not compensate. Further, this advantage can 
also be obtained, to the required extent, by using boilers with large water 
pipes of the 3 types: 1) the Cornish boiler with 011c or more furnaces; 
2) boilers with smoke or flame, pipes; 3) lx>ilers with large water-pipes: 
the author considers the last and the Cornish boiler the best. 

In boilers with smoke pipes the ends of the pipes exposed to the 
flames wear out more rapidly, and are practically never used for fixed 
plants, in which the essential quality of these boilers viz., their lightness, 
is of no advantage. 

Cornish boilers, being rapidly freed from incrustation, are especi¬ 
ally suited for hard waters if filtering-beds are not to be used. In other 
cases, boilers with large water-pipes are pieferable, because in land drain¬ 
age work the essential object to be attained is great power of evapora¬ 
tion combined with maximum of security in the case of an explosion. 
It is always well to use economisers and superheaters. 

As regards the motor, the best are : for pressure up to 6-8 HP., mono- 
cylindrical engines, for 6-10 HP., double expansion engines, for 10-15 HP., 
triple expansion engines, for over 15 HP., quadruple expansion engines. 
For forces above 100 HP. condensation is necessary. 

For low speeds, up to a maximum of 100 revolutions j>er minute, which 
are much used in drainage operations, distribution by release should he 
employed, above this limit (in drainage, as many as 200-225 revolutions 
per minute can be reached), as a rule, distribution by valves is used. 

Steam turbines have great advantages over piston engines : a thermic 
return of 40-60 %, as against 22-30 % per second ; total return 95 %, 
or over, as against 90 %; weight for equal strength much lower coal 
consumption etc. They have however not as yet been employed in drain¬ 
age plants, on account of their great speed, necessitating the use of reduc¬ 
ers, either because the return decreases perceptibly with variations in 
the charge, or because, contemporaneously with the invention and improve* 
meat of turbines, Diksei, and electric motors were invented atut soon 
brought to a perfection that made them justly preferred for drainage 
plants. 

Internal Combustion Engines, — The author examines gas engines* 
liquid fuel engines, Diesis engines, semi-Dmsi<:i, or semi internal combust¬ 
ion engines, and g^ves, as in the case of the boilers and steam engines, 
a list of*the be^-known manufacturing firms. 

Electric Engines . — These, whether with constant, or alternating 
current, or with induction, lean all (with the exception of synchronous 
engines with alternating current), be used in drainage. For speeds of 
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over 150-225 revolutions per minute, reducers causing an average loss 
of energy of 3 to 5 % are necessary ; they are not required for low speed 
engines, but the latter are dearer. For this reason, especially for low 
pressure (up to 100 HP.), high power engines are almost always preferred. 
On each occasion the choice can be regulated by obtaining a specification. 

In the case of high pressures, the machines are directly coupled to 
an electric motor with vertical axis which must be carefully chosen to meet- 
particular requirements. 

As regards the type, the output of engines with continuous current 
is lower than that of the Ferraris alternating rotatory. They cost more 
to keep in order, and cannot be used for high powers (above 500 volts), 
owing entirely to the friction which destroys the brushes of the collectors 
(these have to be renewed every 2 years), and to sparking. Further, these 
Ferraris engines use the least economical form of current, the continuous, 
which, in long distance transmission would cause great loss of energy. 

These advantages, and the almost universal employment of alternat¬ 
ing currents in the Central Electric Station, have led to the use of rota¬ 
tory engines. Of the latter, three phase types are chosen, as the mono¬ 
phase type, owing to the presence of brushes and collectors which are 
in continuous use during work, have the same defects as engines with 
continuous current. These troubles are further aggravated by the alter¬ 
nating character of the current; the brushes have to be renewed every 2 
months, and the collector every 3 to 4 years; this entails an expense amount¬ 
ing to 15 % of the cost of the engine, and the interruption of the work 
for 1 to 2 months, often necessitating the keeping of a reserve engine. 

On the other hand, the three phase engine combines the following 
advantages, it is cheaper at the same pressure; its structure is simpler, 
for it uses the three phase current without any previous transformation; 
it is stronger, and the spirals are more easily detached; it requires no 
collectors or brushes, (those needed for starting remaining unused during 
working ; it can stand a constant speed and strong and abrupt over-daaiges 
(30 % for several hours, 50 % for half-an-hour and even 100 % for some 
minutes). 

The adoption of three phase currents has made it possible for the force 
to be transmitted a long distance without any considerable loss; the in¬ 
vention of the rotatory permits the direct use of the force without the ne¬ 
cessity of further transformation. These two applications mark the greatest 
progress hitherto made in industrial electricity. 

It now remains to consider the advantages electric engines have 
over heat engines, and amongst the latter, the Diesee, which deserves 
absolute precedence over all the others. 

The installation advantages are evident: the low price of the DrESEE 
which costs, including millwrighting and accessories, 500 to zoo dire per 
HP (pre-War price), for both small and large engihes, whereas electric 
engines with alternating or continuous current, and counting reducers, 
transformers, accessories, tables, etc., do iyt as a rule, cost half that 
amount except for the cable. 
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The cost of the cable cannot be estimated; it depends upon the dis¬ 
tance separating the plant from the Central Electric Power Station or 
place of current distribution, but in most cases, all cable expenses devolve 
wholly or in part upon the Station supplying the force and, on the other 
hand, as the cable can serve for the transmission of the current to several 
plants, the expense can be divided among the various users. 

With electric engines it is possible to divide up the suiface to be drain¬ 
ed into small areas with separate plants and with differences of levels 
less marked than is necessary with a single installation. This question, 
however, requires careful study in each case, and does not admit of a general 
a priori solution, though it is possible to foresee the great economy which- 
might thus be effected:— in hydraulic operations, fewer agricultural 
canals, collectors and over-flow channels, fewer cuttings and shallower 
excavations, a reduction, even of several years, in the time needed for drain¬ 
ing ; less force absorbed by the water raising engines, less time expended 
in constructional work (small electropumps in a cortesponding numlxir 
of small sheds require less solid foundations and often a total masonry 
cubage below that of a laige Central Station), etc. So much as regards 
installation. 

The advantages as regards maintenance are very plain. Electric 
motors and transformers are of quite simple construction ; break downs 
which are frequent in the case of the Diesel are always of rate occurrence, 
so that the maintenance expenses are hardly ever half of those involved 
where the Diesel is used. 

Finally as regards actual working, a distinction must be drawn be¬ 
tween : 

1) Supervision expenses: these are less in the case of electric en¬ 
gines than with the Diesel, as the former can be handled without auy 
difficulty; one man can superintend several neighlxmrmg plants, and if 
they are not very large, can set them in motion from a distance. This 
applies especially to automatic low-power engines with no brushes, or 
collector. In some cases (as in the drainage of the H dongcpolders * in 
Holland), the engines can be started automatically by means of floats 
and electric relay substations. 

2) The consumption of lubricants: electric engines always need 
less lubricants than any others, because friction occurs only in the supports, 
and in the speed reducers, if present. 

3) In electric motors, replacements of the lubricant and rags 
alone are necessary, whereas a constant supply of fuel is required with 
Diesel and steam engines. 

4) The starting: this is absolutely instantaneous in el< ctric engines, 
jo pumps or compressors etc. being used, as in the ease of the Diesel, 
and involving a certain loss of power. 

5/ The cqst per HP. hour: this in Diesel engines is about 3 centimes 
(average oil consumption per HP. hour 0.20 kg. which at o.io fr. the kg., 
makes 0.02 fr., and with the lubricator and losses, about 0.03 fr.), or 
3 centimes per kilowatt hour (pre-War prices). In order that the electric 

[im] 
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engine may show a similar result, the kilowatt-hour must not cost above 
3.5-4 centimes . A considerably higher cost (3 to 6 centimes and over), can 
however be allowed, owing to the compensation due to the advantages 
above-mentioned, especially in large plants working only a few months 
annually. 

In any case, the electric Power Stations make different charges ac¬ 
cording to working hours, the lowest being at night and in the morning 
when there is less demand for power for other services. If the work of 
the plant is limited as far as possible to the hours of the night and morning, 
and if the cost of current is diminished by the construction of large 
hydroelectric plants, it *may fairly be anticipated that electric engines will 
soon possess all the qualifications necessary to their extended use in land- 
drainage operations. 

In all cases where fuel can be procured on the spot, and its use is 
advisable from the standpoint of economy, it is certainly desirable to 
build a central Power Station and work the water-raising apparatus with 
electric engines. 

When used in groups of several units, wind engines can render signal 
service in assisting the elevators where the current supplied is of weak, 
or average strength and can serve as trustworthy auxiliaries of heat or 
electric engines. 

The author concludes by giving detailed information on the subject 
of water-raising plants already at work, or in course of ^construction, in 
Italy and other countries. 

1270 - Construction and Use of Evaporators in California. — See No. 1274 of ibis 

Review. 
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1 271 - The Farms in Quebec, Canada, Their Yields and Methods of Administration. — 
Marik J. A. (of the Cattle Breeding Service of the Federal Ministry of Agricul¬ 
ture, Ottawa), m Dominion of Canada Department of Agriculture, Experimental Farms 
Bulletin No, 96,14 pp. Ottawa, 1920. 

A preliminary enquiry into the condition of Agriculture in six coun¬ 
ties in the province of Quebec for the year ended March 31, 1920. 

In each county a representative district has been selected, and in 
each district a survey has been made of 25 representative farms. 

Special forms have been used for the collection of the information 
required, and by this means it has been found possible to construct an 
inventory, approximately complete and accurate for each farm. 

The receipts from various souices were analysed and their total gives the f ross revenue for 
the farm . • 

3 Expenditure was classified under a number of headings and the total gives «the gross 
expenditure . ^ * • 

The work of the farmers* sons, aged 14 years and upwards, is reckoned as of equivalent 
value to that of the manual labour employed, so that, as regards the labour income 
all can be treated on the some basis, f 





Tabi<e I. — Size of farms and labour income . 
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Depreciation is reckoned at 10 % per annum for machinery and live-stock, and 5 % for 
farm buildings. 

Interest on the total capital is reckoned at 6 %. The balance after deducting the total 
of expenditure fiom the total of receipts is called the labour income, being in fact the salary 
of the farmer and his wife in return for management and actual labour. 

As, in the farms to which the Enquiry relates, there were several groups, making no 
labour income the term « plus labour income » or surplus is used in cases, where receipts are 
in excess of expenditure to indicate the salary of the farmer and his wile. The term « minus 
labour income » is used in cases where the year’s working gives an adverse balance with a 
deficit in place of a surplus. 

Definition of terms. — An animal unit is a horse or cow. Young cattle or other classes of 
live-stock arc portions of the unit, greater or less according to the amount of food consumed. 
The following number is required in each case to make up an animal unit: one or two year 
old heifers, 2 — calves, 4 — full-grown hogs, 4 — sheep, 7 — fowls, too. Thus a farm may 
be said to have 24.5 animal units with a total stock ot 3 horses, 12 cows, 1 bull, 8 heifers, 

4 calves, 5 pigs, 14 sheep and 50 fowls or their equivalents. 

Cash Crop : term commonly employed for all crops sold direct for ready money. 

Crop index: the value of all the crops raised on all the farms to which the enquiry relates 
is totalled and divided by the total number of acres under cultivation. The result gives 
the basis of comparison and is represented by the number 100. Thu* a harvesting index of 
120 shows that the value oi the acres cultivated on the farm in question is 20 % higher than 
the average of the farms included in the survey. 

A live-stock index of 105.5 shows that this particular faim makes a profit on its animal 
units 5.5 per cent above, while a farm with a live-stock index of 78 mokes a profit 2 2 % 
below the average. 

The tillable area is the number of cultivated or cultivable acres on the farm. 

Crop acres is the number of acres giving crops or pasture. 

The teims '* five best w and “ five worst ” farms indicate respectively the farms where the 
labour income is highest and lowest without qualification or reference to quality of soil or 
live-stock or amount of capital. 

The first table indicates the size of the farms surveyed and the labour 
income. The conclusions derived from these figures are quite at variance 
with those resulting from similar surveys made elsewhere in so far as 
the labour income instead of increasing with tlie size of the farms and in pro* 
portion to their size, shows irregular variations iti different groups of farms. 
For this result two particular groups are mainly responsible. 

In the district of T Assomption, as a result of the system of cultivation 
practised, the labour income has been generally higher than elsewhere; 
in the district of Lake S 1 John, on account k >1 the high land values, 
the average working profit is reduced to nil. Thus each time that the farms 
of these districts are in the majority in a set of returns, the results are mod¬ 
ified materially: otherwise they would have been very* similar to those 
obtained from other enquiries of a similar character. 

A comparative table of the 5 best and 5 worst farms for each district 
is given. _ 

The results obtained by the 5 best and the 5 worst f firms in-the UAssomp- 
tion district show that the difference in labour income do£fe not arise from 
a difference in capital expenditure, signifying poor quality of soil or live¬ 
stock, any more than in a difference in the average size of the farm or average 
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Tabi,e II. — Cultivation specialised or general . 


Number of farms. 

Average total capital. 

Average size of farms (crop acres) . . 

Average Animal Unit. 

Average I*ive Stock index. 

Average Crop index. 

Average per cent Gross Return .... 
Average Return per Animal unit . . . 
Average Return of Cash Crop per acre 
Average per cent cost of total expenditure 
Average labour Income. 



Daily Funning 

Geneial 

| Dairy Farming 


plUb 


for 


a Cash Crop 

Dairy Farm* 

City Trade 

No. 

25 

25 

25 

* 

20 610 

16319 

19 402 

Ac. 

141 

113 

129 

ATJ 

24 

22.X 

26.4 

No. 

103-5 

XOO.2 

xxC.5 

No. 

125.8 

108.5 

108.3 

% 

14-4 

X2.2 

13 

$ 

81.2 

75*2 

87 

$ 

7.86 

2.87 

x.74 

% 

12.9 

X2.6 

13-4 

* 

+ 320 

-(>0 

— 70 


of the total expenditure. It depends rather upon the very important fac¬ 
tor of good management, which is expressed by an average gross 
return of 23.9 % on capital for the 5 best farms as against a gross return 
of 9.3 % for the five worst farms. This difference in gross return in favour 
of the 5 best farms is to be explained by the fact that these farms make 103 
dollars per animal unit, while the 5 worst farms make 67 dollars only. More¬ 
over the 5 best farms make in cash crop profit 14.90 dollars an acre, 
while the same source gives a profit of 2.67 dollars only for the poorest farms. 

This difference of 14.6 % in the gross return in favour of the 5 best 
farms gives a labour income of 2 396 dollars to the more successful farmers, 
while the 5 worst farms show a deficit of 708 dollars . As these two groups 
of farms both belong to the same district, work in similar climatic condit¬ 
ions and on similar soil, and are of similar dimensions and similarly capital¬ 
ized, one is driven to the conclusion that the 5 worst farms do not know 
howto turn to best account tlieir natural advantages. Other figures also 
lead to the same conclusion : notably the relative proportion for live stock 
(live stock index), which stands at 146.2, the relative proportion for crop 
returns (crop index) which stands at 176 in the ease of the 5 best, while for 
the 5 worst the figures do not exceed 90.6 and 86 respectively. These 
points deserve the fullest consideration for they are responsible for the re¬ 
markable difference m labour income shown by the two groups. 

All the groups or districts in which the farms do not make a profit 
are those in which the live stock index falls below 100. 

The survey has proved that the working of a farm costs on the ave¬ 
rage 1^% of the total capital invested. Hence, unless the various farm¬ 
ing operations are arranged as to obtain a return from the different sour¬ 
ces oi revenue excess of *13 %, the farm will show a net loss. 

In order to ascertain what branch of farm work contributes most huge¬ 
ly towards labour income tlfe author made a study of three groups, each 
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consisting of 25 farms in the thiee districts showing greatest similarity. 
A certain number of farms from each district were included in each of the 
three groups (See Table II). 

The fit^l group — dairy farms + a csish eiop — includes farms which sell their milk iu 
the foim of cheese or butter and in which 70 oi the crops bold consists ol fruit, grass and 
clover seeds, potatoes, maple sugar, tobacco and vegetables, not marketed through the 
live stock. 

The second group — general daily farms — includes farms which sell their milk through 
the Cheese factory or cieamery and m which 70 ° u of the crops sold consists of hay 
and grain. 

The 3rd group — <lairy farms for city trade — indudes farms producing and selling their 
milk for dty trade; thdr cash crop is comparable with that in one 01 other of the two 
earlier group*. 

An examination of Table II shows that one group only (dairy farms 
plus cash crop) makes a working profit, while the two remaining groups 
show a slight deficit. 

The average size of the farms varies slightly in each group, but as the 
amount of capital per acre is almost constant throughout, the difference in 
average size cannot be considered the determining factor, for the results in 
groups 2 and 3 are almost identical. Similarly the percentage of total cost 
although somewhat higher in the case of the 3 1<l group than in the others 
cannot be regarded as the sole determining factor, for group 2, in wlucli it 
is lowest, makes no labour income. One can only conclude that group 1 
makes on an average a higher labour income by obtaining a gross average 
return which is 1.4 and 2.2 % higher than that obtained by group 2 and 
group 3, This is to be accounted for by the fairly satisfactory return give 
en by its animal units coupled with the return for cash crop which is 
higher than for the remaining groups. 

The farms in group 3, — dairy farms for city trade, — have a larger 
head of cattle, chiefly cows, than the farms in the two first groups, and*these 
animals are of better quality as is shown by the live stock index figure and 
the return per animal-unit. However in spite of the high quality of the cat¬ 
tle, the jHjrccntage of gross revenue does not reach the average percentage 
of the total expenditure and labour income shows a deficit. This is due to 
the fact that the farms in this group pay little attention to the subsidiary 
lines of work, such as cash crops and the rearing of hogs and sheep. It 
is to lx? concluded that specialization in milk-production for town trade is 
not the most remunerative branch of farm work. 

* The farms in group 2 — general dairy farms — may be regarded as* 
oi intermediate type. The cattle iu these farms are of inferior quality 
as is .shown both by the live stock index and the receipts per animal unit. 
At the same time, as the sale of hay is the chief cash crop, few^r 
cattle are kept, fewer hands employed, there is less expenditure on 
cake and thus working expenses are on a lower scaft Hence, yvhile the 
gross revenue of these farms falls below that of the othA groups, the net 
results are practically the same as those of group 3 though they are inferior 
to those of group t, the only group which shows really successful working. 
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The examination of tiie three types of farm mates it clear that in 
order to reckon on obtaining a working profit, the average gross return must 
be at least equal to 14 % ot the total capital employed on a farm. 

Many speakers and writers have urged the importance of employing 
sires of pure strain and high quality for all classes of cattle, if these are to 
give satisfactory returns. With the object of ascertaining the exact value 
of a good sire, the author divides all the dairy herds covered by the survey 
into three groups as follows: group 1 includes the herds in which a few 
or all the cows are of pure stock as also the sire; group 2 includes grade and 
high-grade cows served by a pedigree bull; group 3 cows and bull of 
common type The results are given in Table III. 


Taber m. — Quality of the bull, production per com and labour income. 



avei- aver- avci* 

acre % $ age $ $ age $ $ 

No. No. No. 


VAssumption .... 25 25.0 108 +1 746 I2.8 | 97 + 1 248 12-9 85 + 9* 

I^achute.25 16.2 126 + 28 12.3 134 — 136 no — 884 

Aubrey.23 10.9 108 + 39 9-o 87 + 313 8.8 70.— 269 

Bedford.22 15.0 90 —1 on 18.8 1 67— 6}o 16.5 07 — 119 

Montmagny.24 10.4 82 — 388 7.5I 61 — 336 9.1 O3 — 542 

St Gedeon (I*ake St. I | 

Jean).26 16.0 66 —1 T27I 21.3 65 —1 931 5 f — T 384 

Average of total. 24.2 15.01 101 I— ip I/j.Oi 89— 321 12.0 72 — 487 

I I 1 1 

None of these groups shows a woiking profit. The quality of the cow® 
is not the sole factor contributing to this result, although the loss on working 
tends to increase almost in the same ratio sis tlxe quality of 1 lie cows de¬ 
teriorates. It will be seen that group I, composed of pnte bred or high 
grade cows shows an average yield of roi dollars ]>er head. In group 2, 
in which the cows are half-bred qr high grade with a j>edigiee bull, the 
average yield is 89 dollars, and in group 3 (common type of cow and 
bull), 72 dollars only per head. Thu** in tlie average yield per cow, there 
is a difference of 12 dollars as between groups 1 aud 2, and of 29 dollars, 
between groups 1 aud 3. 

As on the average the herds in group 3 consist of twelve cows, the aver¬ 
age annual difference in return is 348 dollars as between groups 1 aud 3, 
F. e. in favour of the cattle of pure stock when compared with the common 
type served by^a bull/rf similar class without taking into account the results 
in the future generations, least 65% of the milking herds in the prov¬ 
ince (which, in 1919 numbered 756 512 cows) are served by a bull of 
common breed. I 
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General conclusions . — i) A farmer who aims at making a plus 
labour income must so work his holding as to obtain a gross receipt above 
13 % of the total capital invested and keep his working expenses below 
this figure. 

2) lu order to obtain a return in excess of the 13 % of capital in 
the prevailing conditions, each livestock unit on the farm must show an 
average return of 90 dollars or over, and to this must be added the receipt 
from a cash crop return, that is the sale of field crops 

3) To secure an average return of 90 dollars or more per live-stock 
unit, the stock must be of good breed liberally fed and well tended. 

4) the cash crops sold to increase the gross return should be of such 
a kind as not to cause any marked reduction in the number of live-stock 
units maintained. 

5) Farms which make a plus labour income are those in which the 
live stock index and the crop index is 100 or over. 

6) Farms with a high live-stock index use invariably sires of pure 
breed and good quality. 

7) Farms with a live stock index of 100 or over generally return 
a plus labour income index. 

9) Farms with a crop index of 100 or over and a live stock index 
below 100 always show a deficit. 

9) The size of the holding is not the sole factor making for success or 
otherwise in fanning. 

10) General daity-farming and dairy-farming for city-trade do not 
give such satisfactory returns as d^iry-farming combined with a cash 
crop. 

11) The yield from cows varies with the quality of the bull employed. 
Bulls of common breed or low quality cause in the province of Quebec 
an annual net loss of over n million dollars. 

AGRICUI/TURAU INDUSTRIES 

t%*i% - Wine Making In Peru. — See No U30 of this Review. 

1273 - Fermentation of Electrified Distillery Musts, --mezkadroijg. (Soiio-Diietioic 

ddla R. Stazioue Spcrimcntole della Coltura della Baxbubietola, Rovigo), In BolteUino 
delVAssotiaxione Italiam dells Industrie dello tucchero e delValcool, Vol. XIV, No. 6, pp. iso. 
jrax. Bologna, Sept. 1931, 

In one of the large distilleries of South Italy, the must used was 
electrified for a fairly long period (about 20 days). 

The cellar was fitted with iron vats connected by several charge- 
pipes which enabled the electric current to be transmitted from^one vffc 
to another. The contact was made by means of the conducting wires 
carrying the light to the lower part of the cellar; in this way, the receptacle 
and the must flowing into the iron vats were dectrified, only some of 
the vats being loft uutouched. • 

The author was unable to measure the amount of electric force sup- 
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plied to the vats and musts ; some idea of its strength could however be 
obtained from the fact, that if a person dipped his finger into the fermenting 
liquid, or into the must flowing into the vats, the electric shock was mote 
than he could stand. 

Microscoinc and chemical examination revealed no alteration in the 
fermentation process, or deterioration of the ferment in the electrified 
vats as compared with the unelectrified barrels. 

A very large number of investigators have made experiments with 
a view to determining the action of electricity upon fermentation, but it 
is rare to find an experiment carried out on such a large scale as that just 
described (where 900 hectolitres of must were treated daily) and continued 
for a sufficiently long period. 

The microscope showed: a quite clear, pure alcoholic ferment free 
from all foreign microorganisms, the cells being turgid and transparent, 
neither granular nor corroded at the edges. The fermentation was such as 
takes place in the presence of a high acid content. The multiplication 
of the microorganisms was slightly reduced, but not to the point of endan¬ 
gering the progress of fermentation; Jthe author therefore saw no necessity 
to lower the density, and increase the oligozymogenetic salts, in order to 
obtain a larger quantity of yeast, and hence greater enzymic activity. 

From the chemical point of view it was noticeable that towards the 
end of fermentation, less acid was formed as might be expected in the ab¬ 
sence of foreign microorganisms and especially of butyric bacteria. No 
special determination was made of the quantity and quality of the products 
obtained from these electrified musts, for the laboratory possessed the 
means for a superficial test only. The alcohol was also quite satisfactory 
in rectification plants. 

The substances fermented were fig-juice followed by curub-juice; 
both were fairly clear, having been first filtered. 

The author mentions this case, for, if the experiment were repeated 
at another distillery, it would be desirable to test the effect of the electri¬ 
city and also have some means of measuring the amount of electrical 
energy applied to the must, in order to know whether the process could 
be profitably adopted as an easy and convenient means of obtaining 
pure fermented liquids. 

1274 - Grape-drying: Construction and Working of Evaporators in California (1). 

— Crukss, W. V„ Christie, A. W., and Flosspbdkr, F. C. 21., in Callow of Apiculture, 

Agricultural Experiment Station, Berkeley, California, Bulletin No. 322 pp. 421-471* 

figs, ir. Tables 8, Berkeley, Ca., 1920, and ia Monthly Bulletin of the Department 

of Agriculture, State of California , Vol. X, No. 2, pp. 60-66. Sacramento, Ca., 

February 1921. 

I agjl II. — Evaporators of many types have been used with varying 
degrees of success fof many* years. From the experience gained in the 
use of these evaporators ancf from observations and measurements taken 

(r) Sec A*. Dec. xgi8, No. 1 |oft K, August uui, No, ; A\ September 1921 
No. 953 . (Atf) 
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by scientific investigators certain principles have become recognised. 
Lately however, some of the older theories are being discarded or seriously 
modified. Most of the data here reported were obtained in the commercial 
evaporator at the University Farm, Davis, California, although a great 
many small scale experiments were made in the experimental evaporators 
at Berkeley. 

An evaporator of the horizontal tunnel air-blast type and of 6 tons 
of fresh fruit capacity per charge, was constructed during 1919 on the first 
mentioned farm by funds furnished by the State Board of Viticultural 
Commissioners and the University. This was used successfully in the 
drying of grapes and prunes. Plans, cost and general specifications of 
this evaporator are to be found included in this article. Sketches indicat¬ 
ing revised evaporator plans recommended to growers are also given. 

Most of the suggested improvements are now being made on the farm 
evaporator described. The revised plan is given, and the general specifi¬ 
cations of an effective type of improved emergency evaporator are shown as 
follows 

1. Tunnd. — Inside dimensions, 50 X 6 % feet wide x 7 feet high. 
Walls of double thickness with building paper between the walls. T. & G 
flooring on 2 x 4 inches pine frame. 

Air return flue 50 x 6 y 2 x 2% feet of same construction as tunnel to 
be placed above the tunnel. This to connect to fan discharge and to fur¬ 
nace room. An additional height has been found necessary for efficient 
operation and rapid drying. Floor of tunnel to be of concrete or of coarse 
sand and to be *8 in, higher at fan end than at furnace end of the tunnel. 
A sliding door on one side, one foot from each end of tunnel, 7 ft. high X 
64 in. wide. Doors to be hung on overhead track and rollers. 

A 24 in. dry yard track of 8 pound per yard rails on 4 X 4 in. ties, 
2 ft, on centre, imbedded in the floor. Track to extend between trans¬ 
fer tracks making it 37 ft. in length. 

Transfer tracks with rails 42 in., apart to extend through each door 
connecting at end of tunnel to the tunnel track and to shed track at side 
of tunnel track (See figure). All wood parts at end of tunnel connect¬ 
ing to furnace room to be covered with double thickness asbestos. 

Connection to furnace room to be full size of tunnel. 

2. Furnace Room . — Six-inch reinforced concrete or hollow tile 
construction recommended. If a cheaper, but still, safe type of construction 
is desired, use corrugated sheet metal over a frame of 2 in. iron pipe. 
Do not use wooden framework. Floor of gravel. Room 16 ft. long X 
11 ft. high X 8 ft. wide, inside dimensions. 

Install furnace and heating pipes before erecting furnace room. 

Furnace to consists of an old boiler shell 10-12 ft. long X 36 - 48 
in. in diameter (48 preferred), with tubes removed and one head amoved. 
Other head to connect horizontally to 12 jfi. pip& All^rivet holes or 
other openings to be sealed smoke tight. Open end of fSmiace to project 
through end wall of furnace room opposite^tunnel and to be fitted with a 
motor-driven crude oil or distillate burner if electric power is available; 
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otherwise with a gravity distillate burner of largest size. Furnace also 
to have a removable grate, which may consist of several cross bars and 8 
or io lengths of dry yard rail. This is useful in emergencies to permit 
burning of wood or brush. An adjustable door 2 ft. X 3 ft. is installed 
above the furnace in end wall for admission of fresh air. 4 

Heating pipes of 12 in. heavy gauge black sheet iron: 9 pieces 12 feet 
long arranged above the boiler in three tiers. Pipes to be supported ou 
1 in. water pipe framework. Heating pipes joined at ends by return 
bends, except at furnace outlet and stack, where 2 way connections are used. 
Two 2 way connections: one short piece pipe about 1 ft. long; 7 return 
bends and 5 elbows will be needed. 

3. Fan. — Multivane fan with top vertical discharge. Fan wheel 
of 42 inches diameter and to operate at 450 R. P. M. or greater speed. To 
be located at end of tunnel opposite furnace room and to be msed as a 
suction fan. The fan outlet to connect to air return flue and to an open 
air discharge of same cross section as fan outlets. Both outlets to be 
fitted with adjustable dampers so that any desired proportion of the air 
may be recirculated. A 20 h. p. motor or engine is necessary for power. 

It is assumed that a tractor or some means of power used for other 
purposes will be used to operate the fan. This fan will cost over $500. 
It may be replaced by a 7 foot disc fern to operate at 400 R, P. M> This 
is much cheaper but is less satisfactory. 

4. Cars. — Twenty Fresno County style dry yard cars with wooden 
frame. Frames 3 ft. x 6 % ft. long and to be placed at right angles 
to the track upon which the cars operate. Two uprights of 2 in. X 
4 in. pine to act as tray guides in centre. 

Cars to be fitted with bumpers to permit clearance of wheels. 

Two lower steel transfer cars for 42 inch track. 

The tunnel cars should have strips of rubber matting nailed to 
bottom of frames to pievent passage of air below the cats. 

5. Trays. — The cars designed for 2 ft. x 3 ft. raisin trays with 
1 in. x 2 in. cleats at ends. When stacked on the car there will be an 
open space of 2 inches between trays. 

6. Shed. — Shed 60 ft. long x 20 ft, wide, to cover drying tunnel ami 
to provide protection for unloading dried fruit. Shed may be of “ lean 
to ” design and should be at least 7 % ft. high at eaves. 

7. Modifications necessary for 8 -Foot Trays , — The tunnel must 
be made 8 ft. 3 in. wide for 8 ft. trays. The cats must liavc frames 8 ft. 
X 3 ft- No other changes necessary. The trays to be stacked cross¬ 
wise of the t unn el. 

When the trays are stacked on the cars it will be necessary to 
place strips at least 1 y 2 inches high between them to permit mssage 
of air.*> 

8. Hodifieationf necessary for 6 x 3 Foot Trays. - No mitre guide 
posts will be nested on the cars for these troys. This is the only change 
necessary. It will be found-advisable to place high cleats across ends 
and centres of trays to permit passage oi air, 
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9. How Plant May be Cheapened ♦ — The tunnel walls may be made 
of heavy roofing paper double thickness. The furnace room may be 
made of corrugated metal. A disc fan made to order for $100 or less may 
be used, but this will reduce the efficiency of the plant. The shed over 
the drier may be covered with roofing paper. It is strongly recommended 
that the furnace room, drying tunnel and air return flue be built in the pro¬ 
portions indicated and that no reductions be made in the size of the fan 
or the air heating system. 

Use on THE evaporator. — It is assumed that the evaporator is 
only to be used in unfavourable drying weather. Therefore no provis¬ 
ion has been made for sulphuring houses, dipping equipment, etc. 

1. Stacking Trays . — In case of min it is still necessary to stack 
the trays in order that the fruit may be as little damaged as possible be¬ 
fore it reaches the drier. The evaporator is able to deal with a limited 
amount of fruit only at each loading. 

2. Sulphuring Wet Fruit — In cases where a very large proportion 

of the fruit is still on trays and where the fruit is severely wet with 
rain it is advisable to sulphur all of such fruit which the drier can not 
attend to for 3 or 4 days. This will check mould and fermentation. Sul¬ 
phur hoods such as those described by and Way (i) may be 

quickly made of light wooden frames and roofing or building paper. These 
are placed over the stacks of trays. Raisins are sulphured 30 minutes, 
and prunes 1 to 2 hours. 

3. Loading the Cars. — Muscat field trays with side cleats and with 
ends open would be stacked crosswise of tunnel on the cars and with 1 % 
inch strips* between them to permit passage of air. 

Trays 6 ft. x 3 ft. and 8 ft. x 3 ft. would be stacked crosswise of 
tunnel on the cars, and 1 % inch strips placed between them. 

4. Heating the Fruit — After the tunnel is filled, the burner is started. 
About 15 minutes later the fan may be started. Until the fruit is thor¬ 
oughly heated and the air at the furnace end of the tunnel reaches 160 0 F., 
the fan is allowed to discharge into the return flue and all of the air is recir¬ 
culated. The preliminary heating will usually require about an hour. 

5. Continuous Operation . — After the fruit is heated the fan should 
then be adjusted so that about three-fourths of the air is recirculated and 
one-fourth allowed to escape. 

The temperature should not rise above 165 0 F., although 160 0 F. may 
be used safely. 

It will be found difficult to determine when the fruit is sufficiently 
dry. This is best done by removing a small sample of the fruit from trays 
at the furnace end of the tunnel and allowing it to cool for 15 or 20 mi¬ 
nutes. Its degree of dryness can then be determined fairlyjiccutafely. 
There is a tendency for most operators to over-dry the fruit. ** 

6. Air Baffles. — Should there be a tendency fox ffie tr&ys near the 
top of the tunnel to dry more rapidly than those nearer the floor, sheet 

I 

(1) Cinuhr 21 1 , Univ. California. " Saving Rateins by Sulphuring *% 1919. (£<*•)] 
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metal adjustable baffles may be placed across the opening between the tun¬ 
nel *and the furnace room. The upper half of the opening may be covered 
in this and the baffles adjusted at an angle which gives even distri¬ 
bution of the afr. • 

Air tends to flow between the stacks of trays and the walls of the 
tunnel, and above the topmost 4ray and beneath tlxe trucks more rapidly 
than it does between the trays. Should such air leakages be evident it will 
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Fig. 3 . — Revised University Farm Evaporator. 
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l)e necessary to nail flexible baffles to the walls and ceiling to force the air 
between the trays. Rubber floor matting or second-hand rubber belting 
may l>e used. Such baffles are usually necessary and their use must 
not be neglected if efficient drying is desired. 

Dipping the grapes in a dilute boiling lye solution approximately 
doubled the rate of drying. Most wine-grape varieties and Muscat grapes 
required a lye solution of 2 to 3 % to obtain successful results. To¬ 
kays and Thompson's Seedless required only a y 2 % solution. 

The suction type of fan proved more satisfactory than the blast type. 
The multivane fan was found to be much more efficient than the disc 
type. The air-blast distillate burner was more satisfactory than the 
gravity burner, although both were used successfully. An airjblast pro¬ 
gressive tunnel type of evaporator with furnace equipped to 1>urn oil or 
wood, and with cars and trucks to facilitate handling^fthe trays, is re¬ 
commended. A small stack evaporator is recommended for smaller 
farms:— • 

(lateral Specifications of Small Slack Evaporator : — 1) Four drying 
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compartments each 10 ft. long x 7 ft. high X 37 in. wide, above a fire 
pit. Compartments open above pit and to ventilator. 

2) Each compartment equipped with 15 horizontal tmy runways 
of 2 in. x 2 in. material; runway 10 ft. long and nailed to 2 in. X 4 in. 
studding. 

3) Partitions between compartments open, except for tmy runways. 

4) One folding door, 7 ft. X 38 in,, for each compartment. 

5) Outer walls of dryer of 1 in. x 12 in. material surface one side, 
double, with 3 in. sawdust-filled space between. 

6 ) Roof of lean-to construction, lower side at height of top of 
drying compartments, higher side about 4 feet above top of compartments. 

7) Ventilator, 12 ft. X 2 ft. and 6 ft. high above centre of roof. 

8) Eire pit 14 ft. long x xo ft. wide, 4 ft. below ground line, and 
4 ft. above. Walls of 6 in. concrete. Several 1 ft. X X ft. openings at 
ground line for admission of air. Would be better if air weie admitted at 
bottom of pit instead of at ground line. 

9) Furnace of old boiler shell 6 ft. long and 3 ft. in diameter. 
Bottom lined with fire brick. Excavation and steps leading from ground 
level to furnace floor level. 

10) Burner, large stove distillate type. Fed from tank above 
by gravity. 

ix) Air heating pipes: One 16 in. pipe connecting to furnace at 
one end of chamber and to 20 in. drum at other end. This 20 in. drum 
in turn connects two 9 in. pipes which return to the furnace end of room. 
. At the furnace end of room these two pipes connect by vertical ellx>ws 
to two 9 in. pipes which return to opposite end of pit. They are here 
joined by aT joint to a 9 in. pipe retaining above centre of pit to the 
smokestack. There is, in all, one 16 in. pipe about 6 ft. long ; one 20 in. 
drum, about 8 14 ft. long, and five lengths of 9 in. pipe, each alxiut 13 ft. 
long. One mid of each 9 in. pipe projects through the cement wall and is 
covered with a soot cap to facilitate cleaning. 

12) Trays: Ordinary 8 ft. X 3 ft. dry yard trays are used hut 
2 ft. X 3 ft. field trays may be placed in the drier. lu the compart¬ 
ments, tray No. 1 should he placed against the rear wall, No. 2 against 
the door, No. 3 against the rear wall, and so on for the other trays. 
This arrangement will force the air to flow across the trays. 

It is necessary to shift the trays from the top of the conqwrtinents 
downward, one tray ar a time, as the lowermost tray becomes dry, for the 
reason that the fruit on the trays near the top of the compartment dri<*s 
very much more slowly than that on trays nearer the furnace. 

Recirculation of a large proportion of the exhaust air from the evap¬ 
orator grratly reduces final consumption without reduction of tlie rate 
of drying. Reservation prevents overdrying of the fruit and permits 
regulation of moistare conterfc of the dried product. It is Mieved that 
higher temperatures of drying may be employed where tlie lmmidity of 
the air used in drying is increafOd by recirculation. 

The rate of air flow through the evaporator, and especially over the 
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trays, determines the rate of drying. An anemometer is used to measure 
the velocity of the air currents. 

Dried grapes of 25 %, or less, moisture kept perfectly; those of 30 % 
or over were spoiled unless heavily sulphured. The dried product equal¬ 
ised rapidly in moisture content, and stemmed satisfactorily within a few 
hours of drying, when dried to about xo % moisture. Flat-bottom trays 
were found to be distinctly preferable to screen trays for many reasons. 

No definite constant difference in yield could be found between sun- 
drying and evaporation. The colour and flavour of the juice obtained by 
soaking sun-dried grapes in water, was much inferior to juice obtained from 
evaporated grapes. Temperatures up to 190° F. were used successfully 
on ted wine grapes, although it was found necessary to remove them 
from the evaporator as soon as dry, to avoid injury to colour and 
flavour. A temperature of 165° F. may be used in regular practice. 


1275 - The Utilisation of the Stones of Table Fruit, — Truellc a , in La Nature, No. 24^7, 

I>1>. to- jo. Paris, July 16, 1021. 

The stones of our principal table fruits are regarded as waste products 
of no account, whereas in certain cases they could be used profitably 
either os food or in the orchard, in the various ways described by the 
author. 

Ratio op Stone Weight to Totae Fruit Weight. — Our chief 
table fruits are, in order of ripening: cherries, apricots, peaches and plums 
The proportion the stone bears to the fruit is little known, but some idea 
of it can be gathered from the figures taken by TruEDDE from 1) Recherches 
sur la composition des fmits frais by Aim# Girard, published by I/dstdet 
in 1918, in the Bulletin du Ministhre de VAgriculture and; 2) from Dr. Hot- 
ter's papers Die chemische Zusammensetzimg stdnischer Obstfmchte pu¬ 
blished in Lamlw. chemische Landes-Versuchstation Graz , in 1906. 

The figures found by Aime Gerard are as follows : 


Weight of stones per 100 gm . of fresh fruit 


Clicny itoglibh . . • ■ 

* Royal . . . . 

» Montmorency . 

Apricot Auvergne . . 
» Plane <le Paris 

» 1H: plein vent 

Pencil Midi. 

» Moutreuil . . . 

* Perpignan. . . 


6.01 gm. 
8.00 » 

6.01 » 

7.1 2 » 

5 . so » 
fi.40 » 

» 

5.20 » 

8.19 » 


Plum Reine Claude. 4.07 » 

» Monsieur . \>77 » 

» Mira belle .5.65 » 


Hottior states that the weight of the stonet per iyo gm. of fully- 
developed fmits varies in cherries, from 44 gm. to 1£ gm. ;ln apricots, 
from 6 to ix gm.; in peaches, from 8.5 gm. to 13 gm.; in Seine-Claude 
plums, from 5.3 gm. to 9.1 gm.; in Mirabklles, from 4.7 gm. to 12 gm. 
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It is found that in Styria the variations in the proportion of the si ones 
for the same kinds of fruits are even greater than in France. If certain 
natural variations are disregarded, the figures show that these fruits, as 
regards the proportion of the weight of stones to total weight, may lx> 
arranged in the following ascending order : plums, apricots, cherries, peaches 

Use TOR Tabue. — With the stones the eonfeetionei, and even the 
housewife, can make creams, distilled waters, evssences, hippocras, ratafias 
and sherbet. As the special flavour characterising hippocras and ratafia 
is due to the hydrocyanic acid and oil of bitter almonds produced by the 
decomposition of the amygdaline present in the kernels, which takes place 
in the presence of water, the stones of peaches and cherries especially, 
must not be used to excess, as they contain much more of the acid than 
those of the other fruits. 

Hippocras. — The ancient tonic drink known by this name was 
made with sweetened red wine in which cinnamon was infused. Kruit- 
kemel hippocras is a kind of ratafia made of white wine containing the 
fresh kernels of apricots, peaches, and occasionally of plums, but never 
of cherries. The following is a recipe for 5 litres of white wine : 

Take 15 stones of the above-named fruits, crack without injuring the kernel, soak 
for 24 hours in 25 centilitre of brandy (alcoholic strength 5c 0 ) add 300 gin. of sugar (lib- 
solved in white wine, leave the mixture to stand for hours: strain and filter through 
filtering-paper to obtain a clear liquid. 

Rataeia. — This can be made in two ways; with kernels only 
or with the entire stones. The first method is the better with apricots 
and peaches, and the second with cherries and plums. The following is 
a recipe for 1 litre of brandy (alcoholic strength 0o°). 

Pnom 75 to 100 gm. of kernel? should be taken, whatever s-touts me chosen, but three 
or four kinds may be used, provided the total weight doo not exceed this .mumill. Thus 
30 gm. of apricot, peach and plum kernels can be iv-td, and »o *;m of t berry kernels. If 
peach and cherry kttneJs axe used alone, it is betiei to keep to (lit minimum quant ity of 75 gm. 

Blanch the kernel, in hot water, and put tliuu into a bottle containing 1 litre of brandy 
(alcoholic strength o<> r ); cork, and leave to mmK tor 10 days. Then diain or filter through 
paper, adding to the liquid a clarified <-yiup made by heating s«»o gm. of Mitiar with half a 
litre of water. If tins produces blight turbidity, filter again to obtain a ih*i!cU 1 > elear 
liquid. Keep in well-corked bottles in a room with average tempt ratine. 

Use for H< iRTieni/ritRE. - f 'ollcding the stones. This must lx* done in 
such a way as to leave the internment intact and clean. When tin* stones 
of the four fruits are used industrially in largo quantil ies for the prej Kind ion 
of essences, syrups or wines, care must Ik* taken wlinlever means of extrac¬ 
tion are used to see that all the kernels, which are not absolutely entire, 
axe allowed to pass out of the press together with the refuse pulp. The l»st 
results are obtained with the different implements used by confectioners 
for the pyjpose. 

Preservation. —* limit stones may be used in two ways: x) sold 
to seed merchants^ 2) sown for seed. In the first case, tlie'stones an* 
washed as soon as procured, and put to dry on a screen in a rather strong 
current of air or in the sun, bift not in a drying stove, as the heat would 

(•*«] 
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affect their power of germination. They are then shut up in wooden or 
tin boxes in a dry, well-ventilated place, to prevent the growth of moulds, 
and the attacks of insects and rodents. 

The author does not know the sale price of stones, which varies ac¬ 
cording to the kind of fruit, quantity, quality etc. The following prices 
taken from trade catalogues will however give a general idea : apricots 
3 fr.; cherries 3 fr.; ordinary peaches 5 fr.; Montreuil peaches 10 fr.; plums 
2.50 fr. to 4.50 fr. per kg. 

When the stones are kept for sowing at the right season, the best way 
of preserving them is “ stratification.” This means placing the stones in 
layers alternating with beds of damp sand, or fine soil. 

The beds then made are 3 to 5 cm. thick according to the size of the 
stones. The object of this method is not only to preserve the stones in 
good condition until they are planted, but also to prepare them for germi¬ 
nation by softening the integument and thus encouraging the growth, 
and extrusion of the radicle. 

In the country, horticulturists requiring a limited number of plants 
can put 20-30-40 stones in layers in a flower-pot, on any earthenware jar. 
When however it is desired to make a small nursery, a box should be used, 
or with a great number of seeds, a conical heap should be made in the open 
air the stones being arranged in layers on raised dry beds of soil, as already 
described. 

It is test to arrange the .stones in layers at once, and then protect 
them from the weather and rodents. The receptacle containing the 
stones may be placed in a cellar, or store-room where the temperature is 
low and regular, and covered with a tile or a sheet of glass, or if the heap 
is buried at the foot of a wall, a little mound of soil 0.40 m. high can be 
piled over it to protect the stones from frost and rain. With a large 
niimber of stones intended for sowing, the soil should be 0.50 m. deep 
and covered with a layer of straw 0.10 m. thick, the straw being kept 
in position at the top by an inverted flower-pot. A circular trench round 
the mound completes the arrangements. Under favourable^ conditions, 
germination begins in March, and when the temperature is suitable, the 
seeds can be planted in well-prepared soil from March-April. 

1270 - The Commercial Utilisation of Cotton Stalk. — Bulletin of the impenai 

Vol. XIX, No. i t pp, 13-18, lyondou, 1921. 

The question of the most economical method of disposing of the enor¬ 
mous quantities of cotton stalks which are left after the crop has been 
harvested is one that has received much attention. The destruction of the 
stalks is particularly important if they are liable to harbour insect pests, 
which might otherwise be carried over from one season to the next. m In 
most cotton growing countries it is usual to use the cotton stalks as fuel 
and their utilisation in any other direction wouM therofore^ depend on 
their local value for this purpose. # * 

I. — Source or fibre. — Experiments have been made in the 
United States and in Egypt to test the possibilities of utilising cotton 

* [lsw-im] 
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stalks as a source of fibre. Results appeared to indicate, however, 
that the extraction of fibre from the bark of the stalks would not prove 4 
a profitable tmdgrtaking, as the work involved in handling and retting 
the stalks and preparing the fibre would not be repaid by the price obtain¬ 
able for the product. In this connection it may be roughly estimated 
that with a yield of 1000 lb. of stalks per acre, it would be necossaiy to 
collect and treat the stalks from 10 acres to obtain % ton of fibre, the 
value of which would he only about half that of Bengal jute. 

II. — Paper maxing triaes. — Tiials carried out by the United 
States did not give encouraging results ; the pulp w#s found difficult to 
bleach on account of its dark outer bark, and the yield varied from 35 
to 43 % with a short and weak fibre. Cotton stalks however under 
recent examination at the Imperial Institute and coming from the Punjab 
and Central Provinces in India proved more promising. Results showed 
that when treated by the caustic soda process these Indian cotton stalks 
yield a paper pulp of fair quality, which can be bleached to a pate 
cream tint. The yield of pulp is rather low (34 to 41 %) and it has been 
found necessary to employ larger quantities of caustic soda than in the 
case of esparto and similar grasses, but the results are sufficiently promis¬ 
ing to justify further consideration. 

III. — Distieeation Triaes. — Preliminary trials have been car¬ 
ried out recently at the Imperial Institute with a view to determining the 
possibility of utilising cotton stalks for the production of charcoal, pyro¬ 
ligneous add and other products, by the process of dry distillation. The 
stalks used came from the Central Provinces, India, and the results, ex¬ 
pressed in percentages by weight on the stalks as received are shown as 
follows 

Weight of material distilled, 3 lb.; Time required for distillation 3 
hours; % Charcoal 35.4; crude pyroligneous acid 41.1 (containing; acetic 
acid 3.0, dissolved tar 2.6, crude wood napththa (100 %), 1.5); tar separate 
76 (containing acetic acid, 0.4). Total yield of tar 10.2, total yield of 
acetic acid^.4 

The tar obtained was a fairly thin readily mobile liquid of brownish- 
black colour; the charcoal obtained could only lx? milked as fuel eluir- 
coal; the acetic acid yield was rather below the average quantity obtained 
from hard-woods but the yield of wood naphtha was about normal. 

The feasibility of distilling cotton stalks successfully in India would 
depend, on finding local markets for the products, esj>ecially the clmrcoal 
and tar. Regarding the cost of distillation, attention is drawn io the 
fact that as cotton stalks are bulky materials, they would require large 
retorts even if they were cut in pieces and compressed liefore treatment. 

1277 - Utilisation of West African Corkwood, Musanga Smithif for the Manu¬ 
facture Of P*W$r Pulp, etc. — Bulletin of the Imperial Institute. Vol. XIX, No. 1, 

pp. 1013. Eond<gi, 1921. 

Two logs of corkwood, Musanga Smithii R. Br., were sent recently 
from Sierra Leone to the Imperial Institute for examination, 
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The wood was found to be soft and easily worked, but possessing 
a short coarse grain. Owing to the exceptional lightness of the wood, 
experience has proved the imsuitabilitj* of using this material for the ma¬ 
nufacture of artificial limbs, as originally suggested. However, as a 
source of paper pulp the wood appears to be a promising material. The 
wood required ralher drastic treatment but gave a good yield of pulp 
which possessed satisfactory felting properties. 

The wood treated with caustic soda resulted in a pulp which was in 
some cases difficult to bleach and in others bleached to a cream colour. 

Wood treated by the sulphite process was found to yield 56.25 % 
of dry pulp as compared with 50 % by the caustic soda process, and the 
pulp although slightly darker in colour, bleached almost white. The pa¬ 
pers made from the bleached and unbleached pulps obtained by the sulphite 
process were not quite so strong or as soft as those from pulps prepared 
by the soda process, but it should be possible by modification of the sul¬ 
phite treatment to obtain pulp which will furnish a good white paper. 

It is not likely that corkwood could be profitably exported from 
Sierra Leone as a source of paper pulp but if a pulp mill were established in 
the country, corkwood could be utilised for the manufacture of paper 
pulp for export. 

1478 - Studies in Milk Analysis. — I. Mac Inernly, T. J., and Truy,IE.C. a Comparative 
* Study of Seine Methods for Determining the Fat Couteut of Skim-Milk, in Cornell Uni¬ 
versity Aiticultural Experiment Station, Bulletin 401, pp. 69-85. Ithaca, New York, 
January loan. — II* Maciiess A., arid Co&dbs F. R„ Un nouvel appardt pour la 
doteimination <lc la catalase dans lc lait, in Milchmrtschaftliche Zenlralblatt. p. 25. Ha¬ 
nover, February 1, 1021 ; Le Lait, Year I, No. 2, p. 84. Lyons, 1921. 

I — A COMPARATIVE STUDY OF SOME METHODS FOR DETERMINING 
the fat content of skim-milk. — The accuracy of the Babcock test 
for determining the percentage of fat in skim-milk has been questioned 
for several years. On comparing the fat percentages obtained by this 
method with the percentages found by the Adams gravimetric method, 
it was found that the latter gave higher results. The slight modifications 
introduced into the technique of the test also caused the percentage of fat 
to vary, and it was clear that considerable losses of fat might occur with¬ 
out detection wliea the ordinary Babcock method was used. For these 
reasons, the authors decided to make a fresh study of the problem, and to 
make a comparative test of the following methods ; Adams (Official and 
Provisional Methods of Analysis, United States Bureau of Chemistry Bul¬ 
letin 107 [revised] 1908, p. 120) ; Roese Gottlieb (Report of the Commit¬ 
tee on Editing Tentative and Official methods of Analysis, Association 
of Official Agricultural Ch&nists , 1916, p. 289) ; Mojoinnier ; Lbffmant 
Ulam modified (Henry Droop Richmond, Dairy Chemistry , 2nd-^ Edit., 
pp. 221-228, 1914) ; Babcock. t • — * 

The results of the*se experiments prove that the following modifications 
should be made in the Babcock test when it is used in determining the 
fat content of skim-milk. % 
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1) At least 25 cm 3 of sulphuric acid should he used. If the size of 
the bottle permits, as much us 28 cm 3 , can be used to advantage. 

2) The temperature of the testing machine should be at least 82 C 
(iSo* V). 

3) A centrifuge having a disk 35 inches (38 cm.) in diameter, aud 
strong enough to be run at a minimum speed of 1 800 revolutions a minute 
without danger, is recommended. The diameter of the disk is determined 
by measuring the distance between the bases of the opposite cup»s when in 
a horizontal position. 

4) The milk should be centrifuged for 10-2-1 instead of for 5-2-1 
minute periods. 

II. — New apparatus for determining the catalase in milk. 
— Machens and Cordes have devised a new apparatus to take the place 
of Fuhke’s apparatus which did not give very accurate results, and those 
invented by Loukck, and by Lobeck and Ottoker, which appear to be 
rather difficult to handle. 

Machens and Cordes* apparatus is composed of two bottles ; one 
(/l) containing the milk and oxygenated water, the other (B) in communi¬ 
cation with a graduated tube and serving as a gasometer. A aud B commu¬ 
nicate by means of a tube furnished with a tap having 3 outlets. The 
zero level at 37 0 C is determined in the gasometer at 37 0 , and the milk is 
put into flask A when the temperature has reached 37 0 C ; flasks A aud B 
axe put into communication with the external air, the oxygenated water 
is added to tube A, and A and B connected. The change of level in the 
graduated tube allows the amount of oxygen liberated to be measured. 

If the catalasimetric degree of the milk is very high, and too large a 
quantity of oxygen is liberated, A and B are isolated by a turn of the tap, 
the level is again readjusted in tube B, A and B are once more placed 
in communication, and the new level reached is added to the first, 

1279 - Studies on Variation in the Reaction of Freshly Drawn Milk. -~i, Slyki, 

L. L., and Bakfr, J. C., in K t w York Agricultural Experiment Station, Geneva, N. Y., 

Technical Bulletin, No. 70, PP* x- 9 . Genoa, N. Y., June xqi«). — If. IHki.k, <>. C., and 

Breed R. S. in The Journal of Iiwlot>ical Chemistry, yul. XLlIf, No. i, pp. j ji 

Baltimore, Md., 1920. 

I. — Conditions causing variation in the reaction ok krkshly 
drawn milk. — The most sensitive method of measuring the miction 
of milk is by measurement of the hydrogen-ion concentration. This me¬ 
thod has been employed by several investigators (Foa, 1905 ; van DaMm, 
1908; Alleman, 1912 ; Taylor, 1913 ; Davidsohn, 1913 ; Milroy, 1914 ; 
Clark, 1915, and it has also been utilised in the work here reported. 

The results of the experiments made by earlier investigators showed 
that u-lk, when freshly drawn, has a reaction, expressed in terms of hy¬ 
drogen-ion c^centiStion (gH) varying from 6.39 to 6.8r, the usual range 
being between ^.50 and 6.65. 

The present authors propose to ascertain the extent of variation of 
reaction in large.numbeTS of^milks obtained directly from the cows and to 
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discover, if possible, the cause of such diffeiences. The following jx)inta 
ate considered : i) the extent of variation of reaction in cow's milk; 2) va¬ 
riation in different quarters of the udder; 3) relation of reaction of milk 
to composition ; 4) effect of abnormal conditions in the udder. 

More than 300 samples of fresh milk were examined, and the reaction 
expressed in teims of pH values vaiicd between 6.50 and 7.20; being under 
6.76 in 80 % of all the samples. 

In the ease of 20 cows, it was found that the pH value of the milk 
from different quarters of the udder varied considerably, but in most cases 
the variations were negligible. 

The pH value varies with the composition of the milk. In general 
with a decrease of acidity, there is a marked tendency towards a decrease 
in specific gravity, and in percentage of fat, total solids, solids minus 
fat, casein and lactose, but an increase in proteins other than casein and 
in ash and chlorine. 

These changes in composition are such as would be expected if flood 
serum or lymph wcie added to normal milk. Similar abnormal conditions 
in the udder may cause such an addition. 

Examination of abnormal milks of low acidity having a pH value above 
6,80, indicates tliat the reaction, is accompanied by the presence of large 
numbers of leucocytes, though in such cases, the reaction may be neutral¬ 
ised by the presence of large numbers of acid producing streptococci. 
While the theory of the presence of blood serum or lymph in such milk 
is supported by several considerations, a careful test for glucose proved 
negative. It is concluded therefore that the glucose in the blood-serum 
must imdergo a change in the udder, 

II. — Reaction of mit,k in relation to the presence of beood 

Cltt&S AND OF SPECIFIC BACTERIAL INFECTIONS OF THE UDDER. — BAKER 
and Breed have made observations concerning the leucocyte and strep¬ 
tococcus content of a number of samples of milk, with a view to the veri¬ 
fication of the hypothesis put forward by Van Seyke and Baker, who 
suggest that decreased acidity of fresh milk is due to the direct filtration 
of blood serum owing to lesions of the blood vessels or to bacterial 
action. 

From the new data here collected by the authors, and from histologi¬ 
cal and physiological considerations, it appears that a more exact statement 
of the case would be that infection causes the entrance of a serous ex¬ 
udate derived by the gland cells directly from the lymph rather than 
from the blood. This serous exudate is neither similar exactly to blood 
scrum nor to milk. When the infection lias so advanced that actual 
rupture of the vessels occurs, then the unchanged lymph and blood enters. 
The modifications in the secretions may be due to a weakening of 
the secretory activity of the cells, or the exudate may have a definite pro¬ 
tective function acting against the bacterial ^nfectioli, or *->th conditions 
may hold good simultaneously. 

The changes in the secretory processes seem to be accompanied by 
wastage from the glandular epithelium. * 
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1280 - A Method for the Preliminary Detection of Abnormal Milk Based 911 the 
Hydrogen Ion Concentration, — Baki.r, j. c., ana v\n Slykj, i<. t,. (Chemical 
laboratory of the New York Agricultural Expcriineul Station, (k k ucva) in The Journal , 
of Biological Chemistry, Vol. X7„ No. 2 , pp. 357\W> Baltimore, M. D., Dec. 1010. 

Tlie method described by the authors is based upon the use of tin* 
dye, brom-cresol purple previously suggested by CivAUK and I/crus as a 
substitute for litmus for use in milk cultures (x). A drop of a saturated 
water solution of the dye is added, and the colour is then observed. In 
the case of average milks of -normal character, the colour becomes* 
bluish-grey. If the colour is distinctly lighter or darker, there is ground 
for suspecting the quality of the milk. The colour ranges from a bright 
yellow at one extreme to a deep blue at the other. The colour is made 
lighter by the presence of acids, acid salts, formaldehyde solution, and also 
by heating above the usual point of pasteurisation. It becomes a doepet 
blue in the case of milk from diseased udders, watered milk, skimmed milk, 
and milk containing additions of alkali or an alkaline salt. 

Attention is called to certain conditions which modify the characteristic 
colour given by brom-cresol purple solution with average normal milk. 
The presence of extra fat (5 % or more) gives an appreciably lighter co¬ 
lour than is the case with ordinary market milks containing 3 to 4 % of milk 
fat. Skimmed milk gives a darker colour than the same milk before the 
removal of fat. With milks drawn directly from the cows on fresh pas 
ture, the colour is a decided yellow which modifies the colour reaction with 
brom-cresol purple. 

The utility of this method has been demonstrated by the testing of 
570 samples of market milk. 

The authors emphasise the fact that the application of the brom-cresol 
purple test is not to be regarded as final but only as preliminary and sug¬ 
gestive. Milks giving a normal coloration will then be considered as nor¬ 
mal ; and a sample showing an abnormal coloration can be put aside and 
submitted to careful examination in the laboratory. The chief value of 
the brom-cresol purple test lies in the fact that when properly used, it 
will greatly minimise the work involved in official milk inspection, 

1281 - The Value of the Reductase Test in the Dairy Industry (i). iixktwj. oiir 

(Bacteriological laboratory of tlie Central Station of Agricultural lCjqK'nuicut-, Hxpe 
rimentalfaltet, Sweden), in Le La it, Year 1 , No. 2, pp Bibliography oi 10 wmks 

I*ycms, 1 

Among the methods of testing milk,.the methylene blue reductase 
test has again become the subject of much discussion. Two main objec¬ 
tions have been raised viz., 1) in the case of milk from isolated cows, discolo¬ 
ration sometimes takes place very rapidly, although the milk contains 
btit an ^significant number of bacteria ; 2) it is not a perfect method 
for determining the ^number of bacteria present in milk. 

- r 

(1) See R, Aug. 191 h, No. 908. [Ed.) 

(2) Sec R . mu, No. 176. (Ed f) 
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The author in discussing these criticisms states, that as regards the 
first, a thorough examination has shown, that all milks which changed col¬ 
our very rapidly (that is to say before 2 hours had elapsed); were abnor¬ 
mal. They had a high catalasimetric index, an abnormal number of 
leucocytes, or were the products of cows that were in the very last lacta¬ 
tion period. 

I/IND (1) has made similar statements. As, however, in the dairy 
industry the reductase test is applied exclusively to mixed milk, the product 
of several cows, the first objection has no real weight. As regards the sec¬ 
ond, the author urges that the reductase test is purely practical. Further, 
if the results obtained by Breed or Skar (2), by directly counting the bacte¬ 
ria under the microscope, are compared with Barthei, and Orxa-JEnsbnn's 
confutation based on the length of the methylblue reaction (1), it will 
be found, that in about 90 % of the cases the estimated number of bacte¬ 
ria in the milk is identical. This is a fairly good proof of accuracy; 
moreover when the iijrilk of different retail sellers has been subjected 
several times to this method of examination, the discrepancies have in 
practice proved to be negligible. 

In the case of milk .supply to towns and large dairies, the first desidera¬ 
tum is that the methods adopted should be practical and simple, so that a 
large number of samples can be examined at once, especially from the 
|x>int of view of their keeping properties. Hitherto no method has for 
this purpose proved superior to the reductase test. In addition, this 
method could serve as a basis for payment according to quality, on the 
condition, that the price be fixed by the average number of marks accredited 
to each seller during a certain period of consignment. In this way, the 
small irregularities inseparable from the method are eliminated, and 
have no effect upon the final verdict. 


12Hz - Carbonic Acid and Carbonates in Cow’s Milk.— van Sltkb, e. b., and baker- 
J. C„ in New York AuncuHural Ex pinmcnr Sfation, Geneia, N. V., Technical Bull - 
itm, No. (><», p, x-o, Geneva, N. Y., June xyx0. 

The amount of carbonic acid present in cow's milk has been the subject 
of several investigations (Hoppe, 1859; Setschknow, 1861; Ppeuger, 
iHtoq : Tuorner, 1894; Marshal. 1902). The results obtained by thes 
investigators vary from 1.84 to 7.65 % of C 0 2 by volume. The methods 
employed varied from extraction by means of a vacuum pump to expul¬ 
sion by heat and have been more or le^s inexact. Consequently the authors 
liave started fresh work on the subject on the following lines: 1) deter¬ 
mination of CO* using Van Seyke's method (Journal of Biological Chemistry , 
Voi. XXX, p. 347, 1917); 2) relation of pasteurised milk to CO* content; 
) the form in which C() a exists in milk ; 4) the tension of CO* in^milk.* 


(1) IviNn Mttelkm TUtende nu 5 , p. 3 <u and 1020, p. 307. (Ed) 

U) Bartiikl Cii., Die Met hock n zur Untmuchun^ von Milch und Molkerei products n. 
Berlin, txd 1 M., i>p. I'j-ui 
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Milk is drawn from the udder into a 100 ce. cylinder, completely 
filled in such a way at. to avoid mixture with air or loss of CO a . For the 
determination of 0O 2 2 cc. of milk were forced from the cylinder into 
the Van Si<yke apparatus and a 20 % solution of lactic acid was added 
to free the C0 2 in carbonate form 

In the case of 25 samples of milk drawn from each quarter of the 
udder, the C 0 2 varied from 7 to 86 % by volume; the pH value varied 
generally with the CO a content (6.50 to 7.16). With increase of pH 
value the general tendency of the C0 2 is to increase while the degree of 
acidity as measured by titration decreases. 

In comparison with other workers, higher C 0 2 values were obtained 
by the authors. The C0 2 content of normal milk appears to be about 10 % 
by volume. 

It was found possible to remove the C 0 2 completely from milk by 
vacuum exhaustion, provided the milk was spread in a thin layer and 
agitated. 

When milk was pasteurised, the C 0 2 content was decreased, but the 
pH value remained unchanged ; but if the C 0 2 was completely removed 
before pasteurisation, the pH value appeared to decrease slightly. 

CO a exists in milk as carbonic add (H 2 CO s ) and probably as sodium 
bicarbonate (Na H C 0 3 ); the ratio is about 1 pt. H 2 CO s and 2 pts 
NaHC0 3 . The CO a tension of milk is calculated to be about equal to 50 
to 55 mm. of mercury, in the case of 0.01 N solution, pH 6.6 at 20°C, that is 
to say slightly above the C 0 2 tension value in blood, which is 47 mm. 

1283 - Determination of Watering and Skimming in the Case of Samples of Altered 

Milk (1). — Akdoyer, G., in Campus rendtts de VAcademie des Sciences, Vol. 173, 

No. 15, PP- 588-589. Paris, October 10, 1921. 

Samples of milk submitted to experts for inspection are frequently 
kept too long and in an advanced state of decomposition. The milk 
has become a coagulum containing fat, insoluble mineral elements and 
albuminoid substances. This coagulum floats in a scrum in which are 
present mineral salts, lactose and its decomposition products, together 
with different substances producted by the alteration of the casein. 

The author estimated the nitrogen content of the coagulum aflei the 
removal of the fats and the subtraction of the mineral elements. From 
a large number of samples, he repeatedly obtained an average figure of 
15.6 %. This percentage of nitrogen is exactly that of the casein ; thus 
instead of estimating the nitrogen, all that is necessary is to determine the 
weight, after subtracting the butter and salts. 

Tills discovery facilitates the application of Kiang and Roy's method 
of analysing altered milks and allows in addition for the determination ol 
the as^ 

The autkftfs named determine the casein by obtaining the nitrogen 

(i) See 22 . 19U, No. 506; R. UU4, No^. os, raid 509; R, vu 7, No. tfx; 22 . 

No. 12 j. [Ed.) 
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content of the sample (by Kjjs&dahi/s method)* which they disintegrate 
with sulphuric add. The mode of operation proposed by the Author 
K as follows: 

The sample* after having been .slightly addified by the addition of 
acetic acid, is passed though an old filterbed. After several washings with 
distilled water, aliquot parts of the filtrate are taken and the following 
determinations made : i) of the soluble ash (the material being desiccated 
and incinerated); z) of the albuminoids rendered soluble by the alteration. 
In order to obtain this second result, the total nitrogen content is found, 
by the Kjeijdahi. method and the figure obtained is multiplied by the 
factor 6.39. 

Another portion of the eoagulum, after desiccation, is exha usted 
with ether, in order to separate the fats, weighed after the solvent is removed 
and then incinerated. 

These various operations allow of the determination of the butter, of 
the portion of the casein that may be regarded as unaffected, and of the 
insoluble ash. The lesults, added to those obtained from the filtered se¬ 
rum, give the amount of butter, casein and ash in the milk tested, and make 
it possible to calculate the degree of watering and skimming. 

The author tested the accuracy of tliis method as compared with that 
used by Ktjlno and Roy. lie obtained very satisfactory results which 
are given in the following table. 


Fresh milk analysed 
according 
to the aflBd.il 
method 


The same milk (altered) alter 
bung kept tor 7 months 


Kling and Roy 
method 


Pioposed method 


But lei 
I ' Casein 
/ \sh. . 

1 ButU't 


II. 


Cd<in 

A*Ji 


.in qm, ikt litre 
> > » 

. > > » 


3 -|.6 o 

31.10 (per total N) 
7.20 
21).EO 

26.15 

G.J 5 


3 «M 5 

31.00 

? 

28.S0 

26.33 


34.40 

31.20 

7.^5 

28.80 

26.30 

6.15 


12H.1 - Determination of the Keeping Quality of Milk. -i. t. c, and van 

iSmki, I*. T*., in Ntw York AptculUmil Kvptnnunt Station, Geneva, N. Y, t Technical 
Ititllcfm No. 7.\ 8 pp. Geneva, N. Y , June — II. Cooli-UGi:, I, H, and Wyant, 
K W., in Jmtrtwl of Dairy Science, Vol. Ill, No. 2, pp nG-iM). Baltimore, i«)2o. 
]>y the keeping quality of milk is understood the length of time milk 
remains sweet, and suitable for direct consumption. 

Various methods have been proposed for measuring the keeping power 
of milk: i) determination of acidity by titration; z) estimation of the 
amount of impurities in suspension ; 3) biochemical tests ; 4) bacteriological 
examination. Such methods, wliile useful in deter^ningcertdEf factors 
relating to the cleanliness and sanitary character of the product, are not 
satisfactory, at least in the forms used as a means of measuring how long 
milk will keep. Titration methods are not efficiently sensitive to changes 
of reaction. The degree of impurity in the milk is primarily a measure of 

^ [1283-1*884] 
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cleanliness but does not bear any relation to its keeping qualities. Bacterio¬ 
logical examinations have been used chiefly to determine the cleanliness and 
wholesomeness of milk, but as the authors have found, yield results that 
are generally of value in measuring the keeping quality especially 
in relation to acid production. The technical character of a bacterio¬ 
logical examination limits its use to trained workers. A simple method is 
still needed that can be relied upon to give sufficiently accurate results. 

The method proposed by the authors is the brom-cresol purple test 
(described in Technical Bulletin , No. 71, of the New York Agricultural Expe¬ 
riment Station and in the Journal of Biological Chemistry , Vol. XIv, No. 2, 
p. 307, 1919) (x) with the following simple modifications : the test-tubes 
and pipettes are sterilised before use, and the milk in the tubes is incubated 
for a fixed period at a definite temperature (18° to 20° C). livery 24 
hours, the changes in the colour of the milk are noted. The principal 
factor affecting the keeping quality of milk as measured by tills test Is 
the production of acid; other changes can also be noticed such as the 
coagulation of casein, digestion of casein, formation of alkaline salts, pro¬ 
duction of gas and the development of abnormal odour or taste. 

The changes of colour allow 4 successive stages of acidity to be dis¬ 
tinguished : greyish-blue (normal milk); greyish-blue interspersed with 
yellowish, or greenish-yellow shades (distinct, but weak acidity); greenish 
to greenish-yellow (marked acidity) ; pure yellow (great acidity). 

A comparison of the results of this test with those obtained by micro¬ 
scopic examination show that the increase in acidity corresponds fairly 
well with the increase in the number of bacteria present. The other fac¬ 
tors affecting the keeping property of milk (digestion of casein, production 
of gas, of alkalis, abnormal odour or taste), are readily seen, but often 
do not appear until after 24 hour's incubation. 

II. — CooiyEDGE and Wyant carried out a long series of cxpeiiments 
in the hope of finding a satisfactory method of determining the sanitary 
condition of milk, as all which had hitherto been adopted were open to much 
criticism. They used the colorimetric hydrogen ion determination. The 
results obtained with the Brorn thymol blue indicator proved the method 
to be a simple and accurate means of measuring the activity of bacteria 
and enzymes present in the milk. The poor samples of milk can be de¬ 
tected at the end of one hour (the lower the keeping quality of the milk, 
the sooner the results are obtainable). The best samples give their prop¬ 
er grade at the end of 8 hours. Over 100 samples of milk may be easily 
examined each day, if the comparator designed by CooLEiXrK {Journal of 
Industrial and Engineering Chemistry , 1920), is used. This examination is 
rendered easier by the use of a table, which at present the authors regard 
as*provisional only. It classifies the milk according to the purposes for 
which iffs suited, the determination been based on the results of the 
test. *• ^ 


(1) See oho No. 1380 ot this Review, (hd.) 
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In this table the milks are divided into 17 classes: the 3 first (pH ** 
5.8 after 1-2-3 hours of incubation) are condemned as useless; the 6 fol¬ 
lowing classes (pH = 5.8 after 4-5-6-7-S hours of incubation) are milks 
for skimming and butter-making; the 2 following (pH = 6.0 and pH 
b.'i after 8 hours) are milks suitable foT condensing; the 12th class 
(pH ~ 6,2 after 8 hours) can be used for cheese-making; the 5 last classes 
(l>H, respectively = 6.3 — 6.4 — 6.5 — 6.6. — 6.7 after 8 hours) consist 
ot milks suitable for the ordinary market. 

1285 - Comparison of Fat Test in Milk as Datermined by a Cow-Testing Association 
and by a Creamery. — Troy, II. C., in Cornell University, Agricultural Experiment 
Station, Bulletin No. |oo, 06 pp, bibliography of 12 works. Ithaca, New York, 
Ian. x 1)20. 

Of recent years, the practice of selling milk wholesale on a weight 
and fat-percentage basis has become general throughout the State of 
New York. The members of cow-testing associations usually compare 
the fat ]>ercentage found by the association tester with the percentage 
found by the purchaser. Both the tester and purcliaser generally deter¬ 
mine the fat content by the Babcock method, but use a different method 
for obtaining the test sample and the average fat percentage for each month. 

Variations in the fat percentages determined by the two tests fre¬ 
quently occur, as can be seen on comparing the herd record book', of 
cow-testing Associations with the creamery records. 

The author compared the milk and fat percentage records of 22 herds 
as found by a cow-testing association with similar records obtained at the 
creamery belonging to the College of Agriculture of Cornell University, 
in the hope that by showing the range and frequency of variations between 
the results of the two tests, a source of dissatisfaction might be removed. 

The records of the testing association showed that when the fat 
percentage of milk was determined once a month in two successive milkings, 
it frequently varied more than 0.5 %, and sometimes more than 1 % from 
the results of the preceding or following monthly test. 

The fat percentage variations found in the herd milk by the association 
tester were similar to those found in the milk of individual cows, butthe 
range of variation in herd milk wa v s narrower. 

The average fat percentage in the milk given by a herd at two suc¬ 
cessive milkings as found by the association tester, ranged usually from 0.2 
to 0.j % above or below the fat percentage for the month as found by the 
creamery. 

In herd milk, differences of over 0.5 % were not uncommon between 
the monthly fat percentage as found by the association test, and the crea¬ 
mery test respectively. * 

The differences between the fat percentages found by the +&o tests 
were less than 0.1 in 59.375 % of the 32 complete *annu«<T:ec®xds; they 
were between 0.1 and 0.2 %in 3^.25 % of the records,^ind were greater 
than 0.2 % in 9.375 % of the records. # 

When all llie milk produced during a year by a herd in a testing as- 
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sodation is delivered to a creamery and the average difference between the 
association test and the creamery test exceed o.i % oi fat for the year, 
an effort should be made to determine the cause of the difference. 

Some of the milk tested bv the association is used on the fauns and, if 
precautions are not taken to liave the fat percentage of this milk the Same 
as that of the milk delivered to the creamery, frequent variations in 
association and the creamery tests may result. 

These two tests agree fairly well in recording fat-perceutage changes 
due to an advance in the period of lactation where the record covers a pro¬ 
duction period of several months, but the daily fluctuations of the fat 
percentage in herd milk, and the association method of accepting the fat 
percentage in two successive milkings as the average for the month, do not 
insure a close agreement between the two tests for monthly periods. 

The association practice of testing monthly throughout the year, 
two successive milkings of each cow in a herd, permit a fair estimate to 
be made of the fat content of the milk produced by the herd during 
the year. 

1286 - The Alcohol Test as a Means of Determining the Quality of Milk for Condensed 
Milk Factories. — Dahlberg, A. O,, and Garner, IT. S. CU. S. Department of Agricul¬ 
ture, Research laboratory, Dairy Division), in United States Department of A^ncultute, 
Bulletin No. 944, 13 pp. Washington, May 12, 1921. 

The urgent necessity for some means of determining the quality of 
milk received at condensed milk factories and other dairy liiamiluottiling 
plants has resulted in the continued use of the acid test, even after its 
defects have become generally recognised. * 

This test is based on the assumption that a titratable acidity above 
the normal for fresli milk indicates an increase in acidity due to liaoterial 
action. It is well known however that a certain part of the alkali added 
to milk is combined with constituents of the milk which are not acids 
(casein, phosphates), but it has not been generally realised how great a 
variation in the apparent acidity may be due to this cause. The authors 
own experience has shown that not infrequently milk that was rejected 
because of high acidity was fresh milk, m wJiich bacterial action wn- 
highly improbable. 

The most essential property in milk destined for the condensed milk 
factory is its capacity of withstanding without coagulation a temperature 
sufficiently high to insure sterilisation. While acidity is mi iui]K>rtant 
factor in determining the coagulating point of concentrated milk, othet 
factors such as the ash composition also play a considerable jKiTt. 

The alcohol test has been used to a limited extent for determining 
the quality of milk with special reference toils vanibuv condition. The 
test is itTf?ctical and easy to make : 1 ce. of milk is added to 1 ce. of alcohol 
in a sma -14 tesJ^tube, and mixed. Any sign of coagulation is then noted ; 
the gradation of tiie process is shown by the size of i he curd piracies formed. 

By means of a series of experiments curried out at Grove Cilv Ci«i- 
mery and in 2 factories of condensed milk, the authors wore able to 
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determine the relative value of the alcohol and acid tests. Their conclu¬ 
sions arc as follows: 

1) The acid tost as oidinnrily used will eliminate a portion of the 
unsatisfactory milks, but on the whole it Is unreliable and inadequate 
•is a moans of determining the quality of milk for condenseries where eva¬ 
porated milk is manufactured. 

3) There is no direct relation between the coagulation of milk with 
alcohol and its titratable acidity, but milks high in titratable acidity as 
a result of fermentation, will in the majority of cases show coagulation 
with alcohol. 

3) The alcohol test is a practical and reliable means of determining 
the qunlity of milk for condenseries making evaporated milk. It is believed 
that it can be used with advantage in a large majorit}* of average condens¬ 
ed-milk factories. 

1287 - The Sporogenes Test as an Index of the Contamination of Milk. — aybks, 

II. S., an<l CLrMMUR, P. W. } in U S, Department of A ncaltivrc Bulletin. No. jo, 20 pp„ 
bibliography of 15 works. Washington, April 25, 1921. 

The sporogenes test is based 011 the characteristic milk reaction produc¬ 
ed by certain anaerobic $[ lore-forming bacteria which are widely distributed 
in nature and are particularly common in faecal material. Bacterium 
enterihdis sporogenes Klein ; B. aerogenes capsulatus Welch (= B. Welchh 
Migitla), B. perfringens (Veillon and Zuber) and B. Saccliarobiityricns 
immobilis (Schattenfrohand Gtassbeiger), are either identical or very close¬ 
ly related species producing in milk under anaerobic conditions what is 
ktwjjm as “ stormy M fermentation and coagulating the casein in 24 hours 
at 37° C. This reaction has been used in order to detect the presence of 
B. enterititlis sporogenes (not be to confused with B. sporogenes of Metchni- 
KOFP), which indicates contamination by faecal matter, or at least want 
of cleanliness in production. This test is called the sporogenes test , for 
it consists in searching for B. cntentidis sporogenes . It has the advantage 
of iKMUg equally applicable to fresh and to old milk, and even to milkthat 
has lieen pasteurised. Should it prove reliable in gauging the cleanliness 
of production and lx* relatively accurate, it would be extremely valuable 
in milk control wotk. Them seems however to be a difference of opinion 
among investigators as to the value of the sporogenes test, some (Wein- 
zirl and VKDimK) consider there is a distinct connection between the 
stormy fermentation due to B. enteritidis sporogenes and the cleanliness 
of milk, while according to others, this test has limitations (Savage), is of 
little value (Ritchie), or is even useless (Barthee). This induced 
the authors to give the test a thorough trial under controlled conditions, 
Savage carried out his trial in the following manner. SmaJJ. 
narrow tubes about 4 inches by % inch were use ^ * n series of s*. The 
tubes were sterilised and 2 cc. of milk were gputed flito ey£t. JXhe milk 
was heated to 8o° C for 10 mimftes, then cooled and^ncubafced under 
anaerobic conditions at 37 0 C. After 48 hours,the tubes were examined, 
each tulx i which .showed stormy reaction waf regarded as positive: o or 1 
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positive tube = good milk; 2, 3 or 4 positive tubes ~ unsatisfactory 
milk; 5 or more positive tubes = bad milk. 

WEiNziRif employed the following method. 

From each sample to be examined 5, 10, 15 cc. of milk were taken. 
The milk was heated at 8o° 0 for 10 minutes and melted paraffin poured 
on to it so as to make a layer l /s inch or more in thickness. The lubes 
were then cooled and incubated at 37 0 C. 

From his examination of cow manure, Weinziri, calculated that there 
were probably 10 000 sporogenes per gram of manure in the partially dried 
condition in which it usually enters milk. A positive reaction in the 5 cc. 
tube indicates 1 gm. of manure in 50 litres of milk; a positive reaction 
in the 10 cc. tube indicates I gm. of manure in 100 litres of milk, and a 
positive reaction in the 15 cc. tube indicates I gm. of manure in T50 li¬ 
tres of milk. 

The authors conclude from the results of their experiments that 
Savage's method is not sufficiently delicate to be of great value, not enough 
milk being used in each tube. 

Weinziri/s method does not appear to show the quantity of cow 
manure in the milk. This seems to be due to the variation in the number of 
mteritidis sporogenes spores in the manure. 

The authors' experiments indicate that the majority of the JB. enteri- 
tidis sporogenes spores gain entrance to the milk by means of cow manure. 
Dirty utensils do not, as a rule, introduce the spores of this microorganism 
into the milk. With 10 tubes and 20 cc. of milk in each tube, the sporo¬ 
genes test carried out according to Savage’s method shows a fairly defi¬ 
nite relation to conditions of production. This relation is more defiJrte 
than was shown either by the Savage, or the Weinziri, test. 

None of the tests, however, showed a definite correlation between 
the number of positive tubes and the quantity of manure in any given 
sample. But with 20 cc. doses of milk and discounting individual varia¬ 
tion (/. e., the variation in the results of each test), there is a general trend 
of agreement between the results of the test and the amount of anauure 
in the milk. As a rule, the sporogenes test with xo tubes and 20 eo. of 
milk shows a large number of positive tubes when the milk is produced un¬ 
der dirty conditions ; if the conditions are clef in, the test is apt to Ik* nega¬ 
tive ^or to show only a few positive reactions. This test therefore tends 
to differentiate between extremes in method of production, and naturally 
most milk will fall within these limits. The nearer the conditions of pro¬ 
duction approach one extreme or the other, the more accurately will the 
sporogenes test indicate the conditions. No reliance can be placed in one 
tesit with one sample. In the case of each milk examined it is necessary, 
in ordereliminate individual variations, to make a series of tests and on a 
number of^sanies. •When the limitations of the tests are understood and 
the results properly interpreted, its m. 1 should furnish considerable in¬ 
formation as to cleanliness of production, but the results ought to lx* 
verified by an actual inspection at the farm. 

[ 1 * 81 ] 
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1288 - A Pseudolactic Ferment of Frequent Occurrence in MOk “ Glaireous Lactic 

Streptococcus.” — in AnnaUs de VInstitut Pasteur, Vol. XXXV, No. 3, 

l>p. fig*. 2. Paris, i9ax. 

There is often present in milk and its derivatives a microrganism 
described by the author under the name of “ glaireous lactic streptococcus 
It proliably exists in all dairies, being introduced by water, soil and food 
substances. Its development is extraordinarily increased by adding 
nitrites to the culture medium. 

This bacterium is a streptococcoid in shape ; its cultures on gelatine 
have the appearance of broad glassy streaks. It forms lactic add with 
most sugars and also assumes a viscous gelatinous aspect in sugar media. 

The fact that this streptococcus is not pathogenetic, together with 
the appearance of its cultures, and some of its biological characters distin¬ 
guish it completely from the forms inducing disease in man and cattle, 
streptococcus pyogenes, and the, streptoccus of contagious mammitis res¬ 
pectively. 

It also differs in certain respects from the. lactic streptococci, and 
should therefore be dossed among paralactic or pseudolactic bacteria. 

1289 - Causes and the Preventive Treatment of “ Buttons* 9 in Sweetened Condensed 

Milk. — R< Minus, T y . A , D\iu.berg, A. O., and Evvtf*, A. C., in The Journal of Dairy 
Science , Vol. Ill, No. 2, pp. 1 22-1 29, 2 tables separate from the text. Baltimore, 
March 1920. 

The authors give the results of observations made at the laboratory 
of the Dairy Division of the United States Department of Agriculture on 
the subject of the hard, brownish-red masses of coagulum found in sweet- 
condensed milk and known in commerce by the name of “ buttons 
They are usually the result of enzymes produced by Aspergillus re- 
pens , but may also be caused by other moulds. It is probable that the 
milk becomes contaminated after leaving the condenser. 

A11 effective method of preventing the formation of *" buttons n is 
to seal up the tius under a low pressure (508 mm.), for moulds develop only 
when they hive a good supply of oxygen at their disposal. 

u<k> - “ Mottles” in Butter, Their Causes ans Prevention. - Httcjokrr, o. O., and 
TCosM'iNT, 1 >. F. Journal of Dairy Science, Vol. Ill, No. 2, pp. 77 -106, figs. 19. Balti¬ 
more, March 1920. 

Butter instead of being of a uniform colour, is sometimes traversed 
by waves or streaks of different shades, or covered with patches. In the 
latter cavsc, when deep-yellow translucent blotches interspersed with 
whitish opaque spots make their appearance, the butter is said to be 
“ mottled 

Although mottles in butter have no effect upon its flavour, keeping 
quality and wholesotneness, they greatly depreciate its market^valu£ 
The authors give a summary of the previous iiiverftigatjpus made for the 
purpose of discovering the causesfof this defect, and afterwar&s describe 
their own experiments which consisted in : churning at different rates, 
stopping churning in all cases when the granules of butter had attained 
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the size of wheat grains ; washing or not washing the butter; salting 
it or not salting it; examining under the microscope the product obtained. 

It was found that mottles appear in salted butter in which the woik- 
ing had been incomplete or lacking in luiiformity. In mottled butter, 
the deep-yellow patches contain relatively few and rather larger water 
droplets, while the while Riches contain huge numbers of very minute 
droplets. The authors conclude that salt disturbs the emulsion of 
water-in-fat in butter, and that the uniformity of the emulsion can be re¬ 
stored by the proper working of the butter. 

In order to prevent mottling, butter mast be worked sufficiently to 
accomplish the fusion and re-emulsification of the water and brine. This 
point is usually reached when the butter has been reduced by working 
into a thick plastic and tough consistency. The working must be unifoim 
throughout the churning; therefore sufficient woikersshould be employed 
to deal with the amount of butter to be> made. 


1291 - Casein Industry and Production in Denmark. — Journal cU la botnu ^ tUmwle 
des A'jtculieurs dv Belique, Year 111 , No. |o, pp, 3: v \i (> Brussels, Oct. ioji 

The casein industry in Denmark came into being during the winter 
of 1909 and the spring of 1910. At that time, the condition of the Argen¬ 
tine market had caused a great rise in the price of casein, and the price of 
Danish cheeses was so low, that the dairies in Denmark suffered heavy 
loss . The industrial manufacture of casein seemed to offer till excellent 
solution of the problem arising out of this crisis, as by this means, the large 
superfluous quantities of skim milk thrown on the market by the collapse 
of the local cheese trade could be turned to good account B 

Owing to the various ways in which casein is used, the product found 
a ready sale in many directions and for a certain time its price rose. The 
importance of the industry grew rapidly and before the War, the output 
exceeded 2 million kg. The manufacturing process is methodical and scien¬ 
tific. 

The quality of the casein is good, but is still somewhat inferior to the 
French product (1) which is considered the best iu the world, the Danish 
manufacturers however have every hope of attaining this stands id of ex¬ 
cellence. It is thought, that the casein industry will regulate Ihe price 
of Danish cheese on the market. As no local cheeses are exported if the 
prices-are low, more casein is then made and the price of cheese is raised 
and viceversa. The work is distributed as follows : the dairies (“ Mojone! 1 ’ 
make the great mass of curd (“ Osteinavsse ") and the casein is obtained 
from the “ Ostemasse ” at the drying-houses (“ Torrerici ”). Some dai¬ 
ries, however have * their own drying plant. 

* In Denmark, several methods are used iu the drying puKt***. 
if** Skabsystejpet, ” or closed cupboard method : 


(1) Sec JR Ikc , . \ Xo mm* (TJ) 

[ 1390 - 1 * 91 ] 
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2) " Kanalsystemet, " or conduit method (adopted in Fiance) ; 

3) “ Forestner par Bakken Systemet, ” in which small desiccators 
c n troughs are employed. 

There are now 15 casein factories of which the chief are at Rudjobing, 
Kjerteminde, Aarlius, Jylland, Dogstor and Hjorring. 

Nearly all the casein made in Denmark is exported, most of it going 
to Hamburg, New York and Boston, either by way of Copenhagen or 
Aarlius. 

Danish and Swedish casein is “ Maelkesyre Kasein, ” or lactic add 
casein (1) a much prized article of commerce outside Denmark, being used 
in the manufacture of paper, gelatine, and galalith, and also as an article 
of food. There is, however, some idea of starting a factory in Jutland 
for the industrial treatment of casein. 

Casein is sold by sample, in sacks containing 50, 75 or 100' kg. 


1292 - The Separation ot Sound Beans From those Attacked by Bean Weevi 
(i 4 cun th Oscelides obtectus ). — Brocq Rotjsseu (Direcieiir du Eabomtoire 
mi lit iiiro tie rcclic*rclic,s vctcrinaires), in Bulletin dt U Sociite scientifiqne cTHvxi&tie ali¬ 
ment a no el d'alimentation rati omit lie de V Homme, Vol. IX, No. 5, PP- 332-335. Paris, 1021. 

The number of weevil-infected seeds in a collection of beans may be 
very variable; the author found the percentage of diseased seed varied 
from x to 67 in the samples he examined. 

When the proportion of infected seeds is low, they can be easily 
sorted, and little trouble is occasioned. 

Where however it is high, the infected beans are almost useless, on ac¬ 
count of the large number of larvae and adult insects contained. 

In such cases, it would be advantageous to have some practical means 
of separating the sound from the diseased beans. This could be done by 
employing liquids of such density as will allow the separation to take place 
automatically, the infected beans rising to the surface, and the sound 
sinking to the bottom of the vessel. Since however, solutions of very 
high specific gravity are required and the necessary density may vary 
with each species of bean, the problem is not always easy to solve. 

For a lot of white beans belonging to the variety known as “ prolifique 
naiu sans parcliemin ” (prolific dwarf sugar beans), of which 67 % contained 
weevils, the author had to use a 50 % solution of nitrate of sodium, with a 
deusity of 1.418. The lieaithy beans can be washed immediately, in # order 
to remove the nitrate of sodium, and are fit for eating. If this treat¬ 
ment were carried out on a large scale, it is easy to imagine the series of 
receptacles necessary for effecting the separation. The only trouble 
in this case would be the cost of the sodium nitrate 

Other varieties of lower specific gravity are more easy to treat as •re¬ 
gards the question of solvent. 


(r) R July-Am;. 1920, No. 8or, {hd) 
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The author investigated 3 lots of red beaus, attacked in the proportions 
of 1 %, 6 % and 20 %. For these he used a 25 % solution of sea salt (spec, 
grav. 1.26). Separation took place automatically as before. 

It is thus necessary, in the case of each variety of bean, to discover 
the solution required to bring about the separation of the sound seeds. The 
author is of opinion that nearly all varieties could be treated with solutions 
varying within the limits he has mentioned; often a solution of sea-salt 
will suffice. 

Iu this way infected beans can be eliminated easily and at small cost, 
and without danger to their food value. 



PLANT DISEASES 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 


1293 - Behaviour of Certain Cereals Towards Rust in Algeria. — See No. 1212 of this 

Review. 


1294 - Ph&laris bu/bosa , Forage Grass Resistant to Disease, in Argentina, 
See No. 1215 of this Review . 


1205 - Helminthosporium gramineum , a Hyphomycete Injurious to Wheat 

in Emilia, Italy (I). ~ Bassi B\, in VlUilia Airicolti, Year I, VII I, No. x<>, pp. 298-301, 

ligs. 2, Piacenza, Oetolxir 15, x<)->r. 

Wheat in the district of Plaisance was found on the eve of harvest to 
be suffering from a widespread and very serious attek of Hdminihosporium 
gramineum (Rabh.) Erikss., a parasite which had hitherto been regarded 
as of limited occurence in Italy. It had been observed formerly on 
crops of seed wheat, but these were only sporadically infected. It usually 
attacked barley, and was even considered to be a parasite of barley 
rather than one proper to wheat. 

The field infected in 1921 had a superficial area of 10 hectares; it had ' 
l>ecn sown with the wheat “ semi duro del Pudno , 99 following broken 
up permanent pasture. Although greatly reduced by lodging, the crop 
would have been fairly good, but for the fungus, which completely de¬ 
stroyed it. 

A careful examination of the wheat culms and ears attacked by ff, 
gramineum revealed the discoloured and stunted appearance character¬ 
istic of diseased plants. Ears though apparently normal, were either 
empty, or else contained a large proportion of badly nourished, and hence 
atrophied, caryopses, while the culms broke at the first node, if gently 
pulled. 

The author, basing his remarks on the results gi experiments carried 
out in .the United States, gives concise information on Abe symptogis 
and course of the disease and the methods of its control. ' ^ * 

4 *** 

0 • W • « 

(1) See also if, Nov. 19x2, No. 1573 ; R. April 1913, No. 347 ; R ?April 1914* No. 38#; 
R. Jim. 1917, No. 100; R . August 1917, No. 777 \ R- I>ec. 1918, No. 1426; R. Peb H i92i, 
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1296 - Control of “ Damping Off” and “ Food Rot 99 of Tomatoes, Caused by 

Ph tyophh tor a. parasitica, PAyt* cryptogea and Rhizoctortia Solan i 

in Efr gfawd- — Botlky, W. F., in The Journal of the Ministry of Agriculture, 

Vol. XXVIII, No. 7 , PP 653 - 014 . London, Oct. 1921. 

Sterilisation of the soil, seedboxes and pots by means of heat or form¬ 
aldehyde have previously been proposed as adequate methods for con¬ 
trol of the serious disease of tomatoes, known in England as “ damping 
off ” and “ foot root ”, caused by Phytofththora parasitica Bastur (1), 
Phyt. cryptogea Pethybridge (2) and Rhizoctoma Solani Kiilni (3). These 
methods, however, do not suit many growers and as a result, another re¬ 
medy has been put forward, which has been named “ Cheshunt compound ”, 
investigations relative to this compound having been made at the Experi¬ 
mental and Research Station, Cheshunt. 

This compound contains 2 oz. of copper sulphate, and n 02. of ammo¬ 
nium carbonate, reduced to fine powder and thoroughly mixed. The 
mixture may be stored in the dry state in an airtight receptacle, without 
which it gradually loses ammonia and becomes less potent. 

The dry mixture should be stored for 24 hours iii a tightly corked glass 
or stone jar before using. The solution is then prepared by dissolving 
1 oz. of the dry mixture in a little hot water and making up to 2 gallons 
with water. 

The solution must not be put into vessels of iron, tin or zinc, as it 
would corrode them and lose its strength. Only just as much as is required 
for immediate use should be prepared. 

Plants already attacked receive no benefit from the solution and even¬ 
tually die, unless the healthy tops are cut off above the diseased part and 
treated as cuttings. It is possible however to kill the causal organisms 
by watering infected soil with the solution, after which immediate planting 
may follow without harming the plants. It is possible also to treat infected 
. soil with plants in situ. The solution destroys the disease organisms and 
at the same time increases the vigour of the plant. 

When the soil is suspected of being infected, the following methods 
should be adopted ; 

a) S eett - ho \c&: the soil should Ik? thoroughly watered with 
the solution after sowing and covering the seeds. Generally r pint jx*r 
box (14 x 9 X 2 in.) is sufficient. 

b) Pots: the young seedlings should be planted and watered 
with 'the solution immediately aftcrwardvS. ‘To enable each plant to re¬ 
ceive sufficient solution, the level of the .soil should be 1 inch, below the 
level of the pot. If left overnight before treatment, many plants become 
infected aud the treatment is rendered useless, 

c) H0 us es :* each plant should be r moved when attacked, the 
hrle watered foth 1 pint of solution, a healthy plant inserted ami water¬ 
ing with the^lutionhshould be repeated. 

(i)'See R. Sept. *913, No. 1106. (Ed.) 

(^See R. Apr. 1919, No. 537 - (£<*.) 

{3) See R. Sept. 1913, No. 1105 ; R. Jan , 1910, No. 12$; /?, Jua. i W , No. 107. (£<{.) 
[n$€] 
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This solution has a beneficial effect in the case of many seedlings 
lx;sidcs the tomato, also attacked by “ damping off In the case of 
very delicate seedling however it is necessary for the solution to be more 
diluted. Preliminary experiments with the compound upon other root 
diseases hive a bo given satisfactory results. 


i*>7 - Studies on Pseudomonas Prunf 9 a Bacterial Disease of Plum, Peach 
and other Rosaeeae in Japan. — Kttwat-Suk*, k. } in Annals or the Phytopatho - 
logical Society of Jupan,V til. I, No. 4, pp. 12-19. Nishigahata, Tofedo, July 1921. 

The study of Pseudomonas Pnmi, E. F. Smith has chiefly been made 
in the United States and has also been described in Japan as the cause of 
black spot of the plum or bacterial disease of stone fruits. The author 
reported in 1919, a serious outbreak of this disease on the peach in Shizuoka; 
since then inoculation experiments have been made on the plum and peach, 
nn many other species of the genus Primus and on several Rosaeeae. 
Observations were also made 011 the influence of soil moisture upon the 
infection of the causal organism. 

A number of strains of Ps. Pnmi were isolated, leaves, branches, and 
fruits of diseased peach and plum trees being taken, and their virulence 
was proved by many inoculation experiments on normal leaves or fruits. 
It has been proved that these species cause not only the shot-hole disease 
on the leaf, but also the black spot on the plums. The results of inocu¬ 
lation experimeits with plums (variety Terada) has led to the supposition 
that the causal organism hibernates through the winter in the infected 
tissue of the twigs under field conditions, and if it is not destroyed, it 
serves in the spring as a central source of infection. 

As regards the susceptibility of Rosaeeae to Ps. Pnmi, the results 
of inoculation experiments indicate that almost all species of the genus 
Prumts , l>oth cultivated and wild, and also Sorbus japonica are subject 
to attack. The following plants have lecently been noted as liable to 
infection: P. Buerntriima, P. crassipes, P. donarium sub. sp. elegans 
var. glabra, IK Itosakura, P. japonica, P. Mime, P. Mume var. microcarpa, 
P. Mitmo var. liungo, IK Iriflora qaid -S'. japonica. 

When the inoculations are made on the stems of the genus Prmus* 
them is generally a formation of some cankcr-iike or sunken parts, while 
on Sorhus piponicu small galls develop at the point of inoculation 

An inoculation exi>erhuont made in a green house with Early Rivers 
two year old peach trees, has demonstrated that soil moisture plays an 
important part with respect to Ps. Pnmi infection. Apparently the in¬ 
fluence is more accentuated than that associated with atmospheric moist¬ 
ure. It is therefore probably advisable in orchards, havi^ high levebof 
underground water, to attend carefully to the drainage, whhjJjje^fl import¬ 
ant point in the prevention of tjps disease.* 


- Diseases and Pests of the Vine, in Peru. — See No. 330 of this Review. 

*98] 
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1290 - Phylaspora baccae , Ascomycete Injurious to the Vine In Japan* — 

Nishek vdo, Y., in Annals of the Phytopatholoi^ical Society of [apan, Vol. 1, No, 4, 

pp. 30-42, pi. r. Nishlgahara, Tokyo, July i«mi* 

Report of studies on a disease of grapes made in Jn\m\ 191 \ to 1916. 
This disease has been prevalent for the last 10 years in Okayanui 
prefecture and in a few other places where the vine is cultivated. 

The peduncle, pedicel and berries of Vilis vinUeru arc infected, but 
the leaf and stem remain immune. The disease is known locally under the 
names of " Fusagare ” (cluster rot) or Zikugare ” (peduncle rot). 

The pycnidial stage of the causal fungus is identical with Macraphonia 
reniformis (Viala and Rav.) Cav., the recognised cause of black rot in 
the Caucasus. The perithecial stage is identical with (tuignardia baccae 
(Cav.) Jaczewski (the perithecial stage of Macr . reniformis), except for the 
fact that the paraphyses exist among the asci in the case of the fungus 
in question in Japan. 

This last-mentioned fungus does not belong to the genus (lUignardia, 
but to Pkysabspora, because the existence of the paraphyses in the peritlie- 
cia cannot be denied. Therefore the name Phy$. baccae Cav. (changed by 
Jaczewski to the name Guign. baccae) is adopted in this report. 

The fungus develops very rapidly on such cultural media as boiled 
potato or boiled rice, giving rise to many black aerial mycelia, and occas¬ 
ionally even producing pycnidia. The pycnidia are not similar in theii 
outer appearance to those found on the host. With regard to the 
pycnospoies however the author has found no great diffeioucc between 
them. 

The parasitism of this fungus has been fully demonstrated by previous 
investigations. However, the inoculation experiments conducted by the 
author have not up to the present led to any conclusion. 

£300 - Diseases of the Douglas Fir (Pseudotsuga Douglas it) in Scotland* * 

Wilson, M„ in Transactions 0/ the Royal Scottish Arboricultural Society, Vol. XXXV; 

Ft. 1, pp. 77 -/ 8 - Edinburgh, Sept. 192X. 

Since the recent publication of the paper on Phomopsis Pseudotsuga? 
(1) observed on Pseudotsuga Douglasii, the author's attention has l>oen 
drawn to a parasite, notified twice previously in Scotland, in Ayrshire, 
{1896-1898) and Aberdeenshire (1911). Although identified as Phonut 
pithya Sacc. this parasite of the fir, being given the symptoms associated 
with Its appearance, corresponds most probably in the author's opinion 
to Phom. Pseudotsugae. It may therefore be concluded that Phom. Pseu- 
dotsugae has been in existence in Scot]and for a considerable miniber ot 
years. Judging from the small number of records, however, it apjioars 
that at first t^e disease was not widespread. In fact it is only within tlie 
last tenor twMve years that its occurrence in various localities has been 
notified. little doubt that the actual damage done by the para¬ 

site has iji'creasec^ recently aTid that the* cannot be altogether due to the 

^(1) See R. Jan. 1921, No. no. (Ed 

t 
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increased area now under Ps. Douglasii , This view lias received confir¬ 
mation by the discovery of Phom. Pseudotsugae in various localities in 
England (1). 

Bofrytis Douglasii (3) recorded several years ago in Scotland on Ps. 
Douglasii is widespread. This disease is also described as common in 
England. 

INJURIOUS INSECTS AND OTHER TOWER ANIMATS 

1301 - A Forest Insectarium In Spain. — Hawn &j Monies, Year xt,v, No 1065» 

p. |<><>-167. Madrid, November 1, 1921. 

One of the duties devolving upon the “ Comision de la Fauna Forestal 
Kspafiola " was the institution of an Insectarium for the purpose of exper¬ 
imental researches having as their principal object the study of the para¬ 
sites attacking the insects most injurious to forest trees. 

This Insectarium, which was recently opened, has been working from 
the beginning in a forest at Torrelodones, and has already obtained good 
results. 

It is about to be transferred by permission of the King, to " Plantfo 
de Infantes ", on the estate of the “ Real Casa de Campo y Bosque dd Pardo ”, 
where the conditions for research work are excellent The great forest 
surrounding the " Plantfo ”, and also the vicinity of the Court, are both 
circumstances tending to facilitate the teaching and cultural work of the 
Insectarium. 

1302 - Insects Infurious to Cultivated Crops in the Philippines (3). — Woodworth, 

It. E., iu The Philippine A 1 rieultunst, Vol. X. No. 1, pp. 9-35. Los Baiios, Laguna, 

Aug. 19 -si. 

Systematic enumeration in alphabetic order and with botanical name of 
plant host, of insects injurious to cultivated crops in the Philippines, in¬ 
cluding all the authentic and definite records, published and otherwise, 
tip to the present time 

The scientific names of the plants are accompanied by their popular 
names whenever possible. 

Many oM ho insects enumerated are recorded for the first time as injurious 
to the crops in the Philippines. By far the lnrger part of the host plant* 
records are new in this island 

The author does not claim to have made a complete list; his intention 
has Ixscn simply to furnish a basis for further records, which should 
undoubtedly be quickly increased. 

(x) See R. Max. tpai, No. 345 - (RA) 

(*) See R, Mar. roar, No. 346* {Ed.) 

(3) See also R. June 1912, Nos. o 17 and, 992; R. Jax* 1913, R« May 

»9X3# No. 4 SO; R. June 1913, No. 761.; Rjptc. 1916, Mo. 134$; R- J*iy *9*?, No. 695; 
R. VtC. X 9x7, No. 1233; R. Jan. 1918, Sfo. 53 l R» Aug. 1918, Nos! 864, 033 a!El 936; 
R. Sept. 1918, No. 1000; R. Feb. 1919. No, 268; R. Mar. xyiy, Nd. 397; R. Jan^igaii 
No. n 7; R, June, 1921 No. 695 ; R. July 1921, No. ^722. {Ed.) "*** 
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1303 - Method of Control of Cotton Stem Weevil, and Bollworm Recommended 
in Cambodia* — See No. ujt of this RcvitaK 

1304 - Control of Cotton Parasites in State of S&o Paulo, Brazil. - See n<> ujh ot 

this Rctiteiu, 

1305 - The Pink Bollworm of the Cotton Plant (Plaiyedra \Pectinophora\ 
g’ossyp jel 1 st) Recorded for the First Time in Porto Rico (0. - M ou \m>, j . R, 
in RevtsUi de A&uiuttmt de Puerto Rico , Vol. VII, No. 3, pp. m-ij. San Juan I\ R M 
September 30, i<i2r. 

Plaiyedra (Pcctinaphora) gassy ft id Ik lias been found in the island of 
Porto Rico, in the district of Huniacao on a plant of cotton “ Caravonica. ” 
Further researches have revealed tlic presence of this dreaded micro- 
lepidopteron in the neighbourhood of Arecibo, Hatillo, Oaintty, Quel Pa¬ 
dillas and Isabela. 

The “ Departamento de Agricultura y Trabajo at once took all the 
measures in its power fox the control of the pest. 

The author gives information as to the geographical distribution ot 
this insect, its life-history and the means adopted for combating it. 

% 

1306 - Insects Injurious to the Cotton Plant, in Brazil —Du macuado, 

in Lavoura e Criac&o , year VI, No. 8, p. i8<). Rio de Janeiro, Augui&t tom. 

The following are the insects tliat have up to the present been recorded 
as injurious to the cotton plant in Brazil. 

Lepidoptera: Plaiyedra gossypiella, popularly known a* 
“ lagarta rosea ”, Alabama argtllacea (“ curuquerS ”); Utethcisa ornatrix ; 
Ut. bella ; ExphesHa cautdla ; 

Coleoptera: Colaspis sp.; Spemophagns hojjmannseggi ; Caste- 
rocercodes gossypii ( f ' br6ca ”); 

Rhyncotes: Dysdercus ruficollis; Plociomera (?) sp., Onco- 
peltus sp.; Gorgophia (?); Aphis gossypii ; Saissetia depressa; Hcmi~ 
chionaspis minor . 

Cast, gossypii attacks the plant in the region of the collar ; Saiss. de¬ 
pressa and H. minor injure the stem; A lab, argiltacea , XU, ornatrix , Ut, 
bella , Colaspis sp. aud .1. gossypii injure the leaves; Ph, gossypiella, 
D. ruficollis , Plociomera sp., Onco peltus sp. aud Cargo phia sp. attack the 
Tbolls ; E. cautella and Sperm, hojjmannseggi destroy the seeds. 

1307 * Insects Injurious to the Coco Palm In Porto Rico (/). cvro\i i„ in Rv 

vista de Agricultura de Puerto Rico, Vol. VII, No. 3, pp. jj -••5. Sun J nun 1 \ K., Srptfinlwr 
3 <>, 1031 . 

The coco-palm in Porto Rico is attacked by: 
i) A*$idiotus\ destructor (“ queresa dcstructiva ”); this insect 
li^es on the afitilt leaves and is controlled by cutting aud burning all the 
i> 

(ij_Seefa 3 so JJ-Sfey mti, No. ^7; K. JuttfM'iit, No. (>71 : R. Vtti{. ni'i, No. N70 ; 
R . Nov. iy3i No. 1160. {Ed.) 

See also R, June 1U17; No. (m;; R. July Aug. No. Sj|; R, Hi pi. I 04 T. 

No. 013. (Ed) 
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leaves attacked, if possible, or else by spraying with an emulsion of petro¬ 
leum and soap; 

2) Vinsonia stellifcra (“ queresa a forma de estrella”); found on 
the leaves ; the same methods of control are applied as in the case of the 
preceding species; 

S) Pseudococctis nipac (“ cliiuche haxinosa ”*); on the leaves; 
spraying with a very dexivSe emulsion of oil and paraffin, or else of soap and 
petroleum: 

4) Alcurodicns cocois ( u mosca blanca del coco *’) is found on the 
leaves. Remedies, spraying with whale-oil soap in the case of young palms, 
if the trees are older, the infected leaves should be burnt; 

5) Eutemies mono (“ comejen )>); this insect makes its nest at the 
base of the palm leaves*, excavating galleries along the petiole; it feeds 
on the fibrous tissue® Of the tree. It can be controlled by destroying its 
nests, or rising poisoned baits consisting of a mixture of arsenic and sugar, 
or a sebaceous mixture with ten parts of sugar and one of Paris green; 
these baits are placed at different points in the galleries ; 

6) Strategics gitadrifov&tus (“ caculo rinoceTonte del coco in the 
larval condition this parafeiie destroys the internal tissues of the coco- 
palm. The best means of controlling the adult insect is to destroy all its 
possible refuges ; light-traps can also be used. Above the light, a small 
vessel containing a tar-solptiou is placed into which the insects attracted 
by the light readily fall. Poisoned baits are useful in destroying the lar¬ 
vae, which are sometimes pursued and caught by birds. 

7) Phyllophaga portoriemsis (“ caculo comiin, or gusano bianco ’*); 
tliis insect destroys the tissues of the palm, it can be combated in the same 
manner as the last named; 

8) Metamasius hemipterus (“ goigojo barreno del tallo ”) ; the lar¬ 
vae live on the fibrous tissue of the stem. The palms attacked must be com¬ 
pletely lui nit. Ivight traps are efficacious against the adult insects and the 
larvae aie destroyed by their natural enemies. 

9) Platypus sp. 0 perforador de la palma de coco "; an insect making 
holes in tlu* ti 1111k. Wght-traps are useful for catching the adults; and 
the trunk can also be smeared with a poisonous mixture. Trees badly 
attacker! should lie destroyed. 

1 - Phthorimaea (it a) oceltatella , a Microlepidopteron Injurious to 

Beetroots in Germany (1). Wn-Ki. S., in Vtichnchtniblntt tut dm dcnUchm Pftmzcn- 
Mhtihthi'Mt, Year 1 , Vo. pp. HM1. J*erliii, November i. 1*131 
Iii September 1921, the caterpillar of Phthorimaea (IJtu) oeellatella 
Boyd, were so numerous in the neighbourhood of Gross-Gerau (Hesse), 
that entire fields of beetroots were invaded by thei*, and the growth of 
the plants seriously menaced. The larvae attacked and destroyed the 
central leaves and the region of the root-collar. # * 

This microlepidopteron was recorded fo£the first ti^fcm,Germany 
in 1866, when it was found near Wiesbaden. ^ 

(1) See also K. Nov. joiS, No. 131 •? an<l if. March, x<j2o, No. 600 (Ed). 
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The author gives iufomuttion regarding Hie life-history and geogra¬ 
phical distribution of the insect, and describes the measures taken for 
its control. 

1309 - Gyropsylla ilicola n. gen. and n. sp., Rhyncbote Attacking Mate 

(flex paraguariensis) in the Republic of Argentina. URtemis J., in Cni- 
uersid'id JSatioml tic La Plata , Rcu^ia tic la FacvXlnd tic A •nmotnla, Vol, XIV, 
No, 2, pp. IIrs. <k I*a Plata, 

A moipho-biological description of a new representative of the family 
Psyllidae (Gyropsylla ilicicola , n. gen. and 11. sp.), discovered by the au¬ 
thor, who obtained his data from material sent from Concepcion de la 
Sierra de Misiones, where the parasite causes a deformation of the leaves 
on the mate (Ilex paraguariensis), which had been noticed already for several 
years in Argentina. 

This rhynchote spoils the mate crop by producing atrophy of the 
leaves. As a result of its action, the two halves of the blade fold together 
lengthwise, bending over more or less at the same time, and finally adher¬ 
ing and forming a kind of bag of varying dimensions, harbouring a colony 
of the insects. Several pouches can be made on the same leaf, or one may 
be formed on a small portion of the blade, the rest of the surface remaining 
more or less normal. 

The insect cannot be controlled during the larval stage, for it lives en¬ 
closed within these leaf pouches, where insecticides can only penetrate with 
difficulty, if at all. It is of little use to combat the adult rliynchotes, for 
when they attain their final stage of development, they nnty be found on ot her 
plants besides the mate. The most propitious moment for their destruction 
appears to be as soon as the larvae hatch out, and before they have had 
time to ensconce themselves in the leaf pouches. 

Of the various insecticides, a 2 % solution of tobacco extract might 
be sdected for trial. The best time for spraying is, in the author's opinion, 
about October, when the new shoots are from 5 to 8 cm. long. The propor¬ 
tion of extract to be used and the date of tieatment must be determined 
by the fanners themselves. Should rain fall after the insecticide has been 
applied, it would of course be necessary to rejjeat the dose. 

• 

1310 - The Cabbage Seed Stalk Weevil ( Ceutorrhynchus qu&dridens) In 
, Lan g Island, (NewYoik State (1)* — vocil, 1. ir„ ia?** tamutum knumaU* hi, 

Vd. I#III, No. 8, pp. i6«m7i. Guelph, Aug. nax. 

Ceuthorrhynelms quadridms Panz. the Etirojjean insect repot tod iu 
the United States for the first time by Siinglsrlaxij (1894) as infesting 
cabbage seo^stalks rty Long Island, was iu 1920 the subject of special study 
made by theSiuthor in the cabbage fields in the vicinity of Multitude 
in the 3 a***^&land. ^The life history of the insect was observed from the 
egg to tteadlHfcsta^. 


(1) See R t Nov. 1917, No. 108^ (/ML) 
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In geneial, the cabbage seed growers on lyong Island have either 
failed to recognise this insect or contused it with the larval stage of the 
cabbage maggot (Phorbia brasstcae Eouchc) It is due to this confusion 
that little information has been secured concerning its distribution and 
destructive activities in the past 

The distribution of this weevil in the cabbage seed fields in the vicinity 
of Mattituck seemed quite general in 1920. 

The losses to the grower may be attributed to the fact that the lar¬ 
vae of C quadndens burrow in the pith of the main stalks and branches, 
and the plant is thus weakened and liable to rupture at the point attacked, 
and consequently to prematuie death. 

In order to ascertain to what extent the weevil occurs and to deter¬ 
mine the extent of loss caused, recoids were taken in five fields It was 
found that 47 % of the plants were attacked. At harvest time, 100 nor¬ 
mal plants and 100 plants attacked were threshed in order to secure the 
seed. The amounts obtained are shewn as follows 

Weight Weight ^ of seed 

of seed before of set d alter lost m 

cleansing cleansing cleansing 


zoo noirnal plants ■ 
ion attacked plants . 
loss due. to insect 


ioy 2 oz t )7 t- oz 11 

7 4 3 » t>4 S » 13 

32 0 > 


Plants not attacked yielded therefore about 3 5.5 % more seed than 
the attac^4 of the plants were attacked, the loss would 

be 16 % of the crop. 

The seed yield was appioximately 250 lb. per acre, in 1920, and 
consequently the loss occasioned by the weevil was 40 lb per acre, valued 
at 50 dollars. Even greater losses have doubtless occurred seeing that a 
cabbage seed contractor and some growers have reported cases vhere in 
previous years this insect has been the cause of the lo*s of entire crops. 
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